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Abstract

Beriberi is a well-documented disease caused by thiamine deficiency. The diagnosis of gastrointestinal
beriberi in the clinical setting is uncommon, especially in nonalcoholic patients. Failure to recognize
beriberi can result in devastating acute multisystem organ failure; however, timely treatment can result in
rapid improvement in a patient’s clinical status. We present the case of an 81-year-old nonalcoholic man
presenting with abdominal pain, lethargy, and hypotension. The patient was admitted to the intensive care
unit and intubated for hemodynamic instability and declining mental status. Further investigations
revealed profound lactic acidosis and cardiac hypokinesis. The patient’s course changed rapidly after
intravenous thiamine administration, and within hours he was weaned off vasopressors. He was extubated,
discharged from the intensive care unit, and discharged to home quickly thereafter. To our knowledge,
this report is the first description of gastrointestinal beriberi mimicking a surgical emergency in an
otherwise well-nourished patient with no history of alcoholism. The rapid improvement the patient
experienced with administration of thiamine underscores the importance of considering gastrointestinal
beriberi and thiamine deficiency in all moribund patients with unexplained abdominal symptoms,

cardiogenic shock, and lactic acidosis.
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eriberi is a well-documented disease
B caused by thiamine deficiency, histori-

cally divided into “wet” and “dry” clas-
sifications. One 2004 case report described a
third form of beriberi characterized by abdom-
inal pain and lactic acidosis in 2 alcoholic pa-
tients." The diagnosis of beriberi in the clinical
setting is uncommon, especially in nonalco-
holic patients. Failure to recognize beriberi
can result in devastating acute multisystem or-
gan failure; however, timely treatment can
result in rapid improvement in a patient’s clin-
ical status. We report the case of a nonalco-
holic man with gastrointestinal beriberi who
presented with abdominal pain, lethargy, and
hemodynamic instability.

REPORT OF CASE

The patient was an 81-year-old man with a
medical history notable for rheumatoid
arthritis treated with prednisone. He had no
history of alcohol abuse. One year previously,

he had presented with a 2-week history of
abdominal pain, nausea, and weakness. He
underwent exploratory laparotomy with mul-
tiple trips to the operating room for lysis of
adhesions and eventually proximal ileal resec-
tion. During that hospital course, it was noted
that the patient had recently been treated for
atrial fibrillation with a rapid ventricular rate,
but echocardiography revealed no evidence
of thrombosis.

This case report focuses on his next hospi-
talization during the spring of 2018, which
started when he presented to the emergency
department with severe lethargy and was intu-
bated for airway protection. He was hypoten-
sive, requiring support with norepinephrine.
Physical examination findings were notable
for a soft, but distended, abdomen.

Laboratory work-up revealed a white
blood cell count of 10.8 x 10°/L (reference
range, 3.5-10.5 x 10%L) with a neutrophil
shift. His creatinine level was 2.1 mg/dL
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(reference range, 0.8-1.3 mg/dL) (to convert
creatinine values to pmol/L, multiply by
88.4), which was substantially elevated above
his baseline level. Arterial blood gas studies
revealed metabolic acidosis with a pH of
7.29, PCO; level of 39 mm Hg, bicarbonate
concentration of 18 mmol/L, and base deficit
of 7 mmol/L. Central venous oxygen satura-
tion was 49%. His liver function profile was
within normal limits. The serum albumin level
was mildly decreased at 2.3 g/dL (reference
range, 3.5-5.0 g/dL) (to convert albumin
values to g/L, multiply by 10). His lactate con-
centration was 6.8 mmol/L (reference range,
0.6-2.3 mmol/L). Computed tomography of
the abdomen and pelvis yielded unremarkable
results. Echocardiography revealed no evi-
dence of thrombus and a left ventricular ejec-
tion fraction of 45%. Ammonia levels,
acetaminophen values, and toxin panel results
were unremarkable.

Because of the patient’s worsening clinical
status and lactic acidosis, he underwent explor-
atory laparotomy for presumed mesenteric
ischemia. The results were unrevealing. Post-
operatively, he was admitted to the surgical
intensive care unit for mechanical ventilation
and hemodynamic support. His lactic acidosis
continued to worsen, with the lactate level
reaching a peak of 14.4 mmol/L. The patient’s
pH value decreased to a nadir of 7.21, his bi-
carbonate level decreased to 13 mmol/L, and
the base deficit increased to 14 mmol/L. Cen-
tral venous oxygen saturation was 51%. The
patient became progressively more hemody-
namically unstable. Point-of-care echocardiog-
raphy revealed global hypokinesis and
ventricular dilatation, concerning for a cardiac
etiology of his clinical deterioration. Thus,
epinephrine was added to the regimen of
norepinephrine and vasopressin. Withdrawal
of support was also being considered at this
time.

After approximately 20 hours after the
exploratory laparotomy, a nephrology consul-
tation was requested for possible dialysis in
the setting of worsening acidosis. Thiamine
deficiency was proposed as a cause given the
unusual clinical picture. The patient was
treated empirically with intravenous thiamine
delivered at 200 mg daily for 5 days. Whole-
blood thiamine concentration measurements
were not contemporaneously available. Within

2 hours of the first thiamine administration,
the patient was weaned off epinephrine.
Within 9 hours, vasopressin was discontinued,
and within 16 hours, norepinephrine was
stopped as well. Seven hours after thiamine
administration, his lactate concentration had
decreased to 4 mmol/L, and levels returned
to normal the following morning. Acid-base
balance had improved to a pH of 7.41 by 4
hours after thiamine administration, with the
base deficit decreasing to 3 mmol/L. His bicar-
bonate concentration improved to 21 mmol/L.

The patient was extubated on his third
hospital day and was transferred from the
intensive care unit on his fourth hospital
day. He was discharged to home on his eighth
hospital day after completing a 5-day course of
intravenous thiamine.

DISCUSSION

Vitamin Bl, or thiamine, is an essential
nutrient first discovered in 1897 as a water-
soluble vitamin. It is synthesized by bacteria,
plants, and fungi from thiazole and pyrimi-
dine. In humans, thiamine is absorbed by
active transport in the jejunum and ileum.”
When transported in the bloodstream, thia-
mine is protein-bound mainly to albumin,
although a binding protein specific to thia-
mine also exists.” Thiamine is then taken up
by cells through both active and passive diffu-
sion. Within the cell, thiamine is phosphory-
lated by thiamine pyrophosphokinase into
thiamine pyrophosphate, or thiamine diphos-
phate. This is the most metabolically active
form of thiamine, serving as a cofactor for
transketolase, branched-chain a-ketoacid de-
hydrogenase, and pyruvate dehydrogenase.”
Therefore, thiamine deficiency impairs the ac-
tivity of these enzymes, diminishing the flux of
the tricarboxylic acid cycle and allowing the
substrate pyruvate to accumulate. Pyruvate
also accumulates due to the decreased activity
of pyruvate dehydrogenase, which would nor-
mally convert pyruvate into acetal coenzyme
A. The pyruvate built up by the impairment
of these pathways is then converted to lactate
through the anaerobic activity of lactate dehy-
drogenase. In summary, the clinical findings
in thiamine deficiency are due to the accumu-
lation of pyruvate and thus lactate caused by
the dysfunction of important enzymes that
require thiamine for function.
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The daily requirement of thiamine is
dependent on an individual’s carbohydrate
intake and usually amounts to 1 to 2 mg per
day. To process 1000 kcal, 0.5 mg of thiamine
is required. Body stores of thiamine are usually
between 30 and 50 mg and can be depleted
within a span of 4 to 6 weeks.” The National
Institutes of Health guidelines on the measure-
ment of thiamine status state that plasma levels
of thiamine are not reliable indicators of thia-
mine status.” Instead, erythrocyte transketo-
lase activity and erythrocyte thiamine
diphosphate concentration are the criterion
standards for assessing intracellular concentra-
tion of thiamine.”

The constellation of symptoms caused by
thiamine deficiency has historically been
referred to as beriberi. The research of Chris-
tiaan Eijkman had suggested that beriberi
was caused by the diet, noting a correlation
between symptoms and a diet of white rice
as opposed to brown (unpolished) rice.” It
has been well documented that a history of
alcohol abuse is associated with thiamine defi-
ciency, due to both poor availability in the diet
and interference in the absorption of thiamine
hydrochloride.” States of malnutrition such as
anorexia nervosa, systemic malignancy, HIV/
AIDS, and prolonged total parenteral nutrition
use without supplementation are also associ-
ated with thiamine deficiency. Bariatric sur-
gery has arisen as a contemporary cause of
thiamine deficiency due to absorptive
changes."’ Experimental models have also
documented deficient thiamine transport in
diabetes mellitus.' Because thiamine is
excreted renally, excessive losses of thiamine
through long-term dialysis or chronic diuresis
have been documented as causes of thiamine
deficiency. More obscure causes of thiamine
deficiency include the consumption of certain
fish and shellfish that harbor thiaminases in
their flesh,'” which would result in normal,
but functionally inactive, thiamine levels.
Overconsumption of polyphenols found in
teas, chocolates, nuts, fruits, and vegetables
has also been documented to have similar
effects."”

There are 2 common forms of beriberi,
termed dry beriberi and wet beriberi. Dry beri-
beri is characterized by neurologic symptoms
including ataxia, numbness, loss of deep
tendon reflexes, paralysis, and confusion.

Wet beriberi is characterized by cardiovascular
effects, resulting in peripheral edema, dys-
pnea, and heart failure. A third form of beri-
beri has been described with gastrointestinal
symptoms. In the 1940s, a study of induced
thiamine deficiency demonstrated the onset
of gastrointestinal symptoms such as nausea,
vomiting, and abdominal pain.'” In case re-
ports, varying levels of lactic acidosis have
been characteristic of the disease process.'”'°

This case illustrates that, although rare,
thiamine deficiency can present in patients
without a history of alcoholism or malnutri-
tion. To our knowledge, this report is the first
description  of  gastrointestinal  beriberi
mimicking a surgical emergency in an other-
wise well-nourished patient with no history
of alcoholism. A prior report of 2 patients
featured similar clinical narratives, although
the 2 patients described were inadequately
nourished and 1 had a history of alcoholism. '
We hypothesize that our patient’s previous
small bowel resection could have predisposed
him to this condition. The rapid improvement
the patient experienced with therapeutic
administration of thiamine underscores the
importance of recognizing this uncommon
disease process. Failure to recognize gastroin-
testinal beriberi as a cause of severe lactic
acidosis could result in preventable morbidity
and mortality. Therefore, thiamine deficiency
should be considered in the differential diag-
nosis in all moribund patients with unex-
plained abdominal symptoms, cardiogenic
shock, and lactic acidosis.

CONCLUSION

As evidenced by the rapid improvement expe-
rienced by the patient in this case, gastrointes-
tinal beriberi and thiamine deficiency should
be considered in critically ill patients with un-
explained abdominal pain, cardiogenic shock,
and lactic acidosis.

The authors report no
competing interests.

Received for publication April 8, 2019;
revisions received July 31, 2019; accepted for publication
August 23, 2019.

Address to T.N. Diem Vu, MD, Depart-
ment of Surgery, Mayo Clinic, 200 First St SW, Rochester,
MN 55905 (Vuitrang|@mayo.edu).


mailto:Vu.trang1@mayo.edu
https://doi.org/10.1016/j.mayocpiqo.2019.08.005
http://www.mcpiqojournal.org

GI BERIBERI MIMICKING SURGICAL EMERGENCY

REFERENCES

1.

Donnino M. Gastrointestinal beriberi: a previously unrecognized
syndrome [letter]. Ann Intern Med. 2004;141 (1 1):898-899.
Dudeja PK, Tyagi S, Kavilaveettil R, Gill R, Said HM. Mechanism
of thiamine uptake by human jejunal brush-border membrane
vesicles. Am | Physiol Cell Physiol. 2001;281(3):C786-C792.
Hosseinzadeh R, Khorsandi K. Interaction of vitamin Bl with
bovine serum albumin investigation using vitamin B -selective
electrode: potentiometric and molecular modeling study.
J Biomol Struct Dyn. 2016;34(9):1903-1910.

Butterworth RF, Kril ], Harper CG. Thiamine-dependent
enzyme changes in the brains of alcoholics: relationship to
the Wemnicke-Korsakoff syndrome. Alcohol Clin Exp Res. 1993;
17(5):1084-1088.

Kushner RF, Still CD, eds. Nutrition and Bariatric Surgery. Boca
Raton, FL: CRC Press; 2015.

National Institutes of Health, Office of Dietary Supplements.
Thiamin [factsheet]. National Institutes of Health website.
https://ods.od.nih.gov/factsheets/Thiamin-HealthProfessional/.
Updated August 22, 2018. Accessed October 22, 2019.
Maguire D, Talwar D, Shiels PG, McMillan D. The role of thiamine
dependent enzymes in obesity and obesity related chronic dis-
ease states: a systematic review. Clin Nutr ESPEN. 2018;25:8-17.
Carpenter KJ. The Discovery of thiamin. Ann Nutr Metab. 2012;
61(3):219-223.

9.

Thomson AD, Baker H, Leevy CM. Patterns of 35S-thiamine
hydrochloride absorption in the malnourished alcoholic patient.
J Lab Clin Med. 1970;76(1):34-45.

Nath A, Tran T, Shope TR, Koch TR. Prevalence of clinical thia-
mine deficiency in individuals with medically complicated
obesity. Nutr Res. 2017;37:29-36.

Babaei-Jadidi R, Karachalias N, Ahmed N, Battah S,
Thomalley PJ. Prevention of incipient diabetic nephropathy by
high-dose thiamine and benfotiamine. Diabetes. 2003;52(8):
2110-2120.

Lonsdale D. A review of the biochemistry, metabolism and clin-
ical benefits of thiamin(e) and its derivatives. Evid Based Com-
plement Alternat Med. 2006;3(1):49-59.

. Vimokesant S, Kunjara S, Rungruangsak K, Nakomchai S,

Panijpan B. Beriberi caused by antithiamin factors in food and
its prevention. Ann N'Y Acad Sci. 1982;378:123-136.

. Williams RD, Mason HL, Wilder RM, Smith BF. Observations

on induced thiamine (vitamin B/) deficiency in man. Arch Intem
Med (Chig). 1940;66(4):785-799.

Duca J, Lum CJ, Lo AM. Elevated lactate secondary to
gastrointestinal  beriberi. | Gen Intern Med. 2016;31(1):
133-136.

. Amrein K, Ribitsch W, Otto R, Worm HC, Stauber RE. Severe

lactic acidosis reversed by thiamine within 24 hours. Crit Care.
201 1;15(6):457.

509


https://ods.od.nih.gov/factsheets/Thiamin-HealthProfessional/
https://doi.org/10.1016/j.mayocpiqo.2019.08.005
http://www.mcpiqojournal.org

	Gastrointestinal Beriberi Mimicking a Surgical Emergency in a Well-Nourished Patient: A Case Report
	Report of Case
	Discussion
	Conclusion
	References


