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With the increasing number of Southeast Asian as 
well as other refugees migrating to the United 
States, dietary-related thiamine deficiency (beri­
beri) could be more common than one would 
tbink.1-4 Information pertaining to vitamin defi­
ciency syndromes is often scattered throughout 
many reference sources and might not be readily 
available to the family physician. This report 
presents a case of presumed thiamine deficiency. 
The approach used to diagnose the illness was less 
than optimal. The discussion that follows de­
scribes briefly the pathophysiology of thiamine 
deficiency and the recommended approach for 
diagnosis and treatment. 

case Report 
A 66-year-old female, non-English-speaking 
Laotian refugee came to the office for the first 
time with a 12-year history of paresthesia that 
began in the legs and gradually began to involve 
the arms as well. Her symptoms had worsened 
during the past 3 weeks. She also complained of 
mild, intermittent dizziness, fatigue, intermittent 
nausea and vomiting, occasional diarrhea, and 
generalized pains in her arms and legs. She denied 
any fever, weight changes, or syncope. Her medi­
cal history was important only for an asympto­
matic goiter. The patient had moved from a Lao­
tian refugee camp to the United States 12 years 
ago. She was under some stress at home with a son 
suffering from depression. Her usual diet con­
sisted mainly of polished rice, meats, and some 
vegetables. On physical examination the patient 
was alert and quiet and had a rather flat affect. A 
neck examination revealed a large, smooth, non­
tender, asymmetric thyroid. Heart auscultation 
disclosed a grade 116 systolic murmur at the right 
upper and left lower sternal borders. There was 
no edema, atrophy, or tenderness in her extremi­
ties, and her muscle strength was 5 + and 5 + in 
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arms and legs, respectively. Deep tendon reflexes 
were symmetric. Light touch sensation, vibration, 
and position sense were intact throughout. Find­
ings of a cranial nerve examination were normal. 
Romberg station findings and gait were normal. 
Thyroid function studies, complete blood count, 
VORL tests, and results of an automated blood 
chemistry analysis (Chem 20) were all within nor­
mal limits, except for the following components: 
potassium 3.4 mmoVL, normal 3.5-5.0 mmoVL 
(3.4 mEqIL [3.5-5.0 mEqIL]), lactate dehydro­
genase (LOR) 3.03 ...,katIL, normal 1.08-2.83 
...,katIL (182 UIL [65-170 lUlL]), and chloride 
111 mmoVL, normal 98-106 mmoVL (111 
mEqIL [98-106 mEqIL]). Serum thiamine status 
was 0.71 IUlg hemoglobin (0.75-1.30 IU/g 
hemoglobin). No conversion to Ie Sysreme Inter­
national d'Unites (SI units) was available for this 
result. Electrocardiogram findings were normal. 
A chest radiograph showed borderline cardio­
megaly. An echocardiogram was normal. Findings 
on a thyroid sonogram suggested a multinodular 
goiter. 

The patient was given dietary counseling to 
improve the content of thiamine in her food as 
well as to assure adequate overall nutrition. Oral 
thiamine supplementation was prescribed, 12.5 
mg three times a day. The patient was also told to 
take a multivitamin daily. There was some delay 
in starting the medications as a result of language 
difficulties, but within 2 weeks of therapy the 
patient's subjective complaints of paresthesia and 
pain had resolved. Two weeks after stopping the 
thiamine supplementation, a repeat thiamine 
level (using a different laboratory) was 30.6 
nmoVL (3.8-24.1 nmoVL). Repeat electrolytes 
and LDH were normal. The chest radiograph was 
unchanged. The multivitamin was continued. 
The patient had gradual resolution of her fatigue 
over the ensuing weeks and her paresthesia did 
not recur. 

Discussion 
In the United States alcoholism is the major cause 
of thiamine deficiency. This deficiency is related 
to overall poor nutrition, a decreased ability for 
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the damaged liver to store thiamine, and a de­
crease in thiamine absorption resulting from 
chronic alcoholic gastritiS.5 Critically ill patients 
have increased requirements for thiamine, espe­
cially those requiring parenteral nutrition.6 Thia­
mine deficiency can manifest as peripheral 
neuropathy (dry beriberi), Wernicke-Korsalroff 
syndrome, lactic acidosis, and high-output cardiac 
failure (wet beriberi). In developing countries 
thiamine deficiency is related mainly to the con­
sumption of cooked, highly milled, thiamine­
depleted rice. In general, it takes about 3 months 
of a diet that is grossly deficient in thiamine to 
develop a neuropathy.5 Certain foods such as raw 
fish, fermented tea leaves, coffee, tea, and some 
vegetables contain thiaminases, which can inacti­
vate whatever thiamine is present in an already 
compromised diet.2,5,7,s 

Thiamine deficiency is often referred to as 
beriberi, which means "I cannot."3 Beriberi can 
vary widely in its presentation. The dry form of 
beriberi usually has symmetric sensory, motor, 
or reflex abnormalities of the lower limbs ini­
tially, followed by the arms and, at times, even 
the cranial nerves. One of the senses can be 
more affected than another. Symptoms begin 
distally and progress in an ascending fashion. 
Peripheral nerves show axonal as well as myelin 
sheath damage, especially distally. There can 
be slight edema of the inner tibial areas. Pa­
tients complain of burning or pain in the glove­
stocking distribution and weakness, particularly 
of the feet and ankles; they can have calf tender­
ness, diminished or absent deep tendon reflexes, 
vomiting, constipation, irritability, depression, 
and palpitations.I,4,5,9 

Wernicke-Korsakoff syndrome consists of 
acute onset of ataxia, ophthalmoplegia, and con­
fusion with anterograde amnesia. This syndrome 
can be brought on in a patient with a subclinical 
deficiency state if he or she is given intravenous 
glucose, because thiamine is required for glucose 
metabolism.7,s 

Thiamine-deficient alcoholics can have an 
acute onset of severe lactic acidosis, which 
is readily reversed with thiamine therapy.IO 
Cardiac, or wet, beriberi presents as conges­
tive heart failure, and in its fulminant form 
is known as Shoshin disease.9,1l Because of the 
abrupt onset of Shoshin beriberi, edema might 
not be present. 
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Infantile beriberi is the result of thiamine defi­
ciency in mothers of breast-fed infants. It usually 
occurs in infants under 6 months of age and pre­
sents as an abrupt onset of listlessness, aphonia, 
vomiting, anorexia, constipation, and at times 
congestive heart failure. 7 

Diagnosis 
Thiamine deficiency can be difficult to diagnose, 
because the symptomatology can be vague, espe­
cially with mild deficiency. Measurement of 
serum thiamine alone is difficult to interpret, be­
cause levels can fluctuate. 12 Diagnosis is usually 
based upon· thiamine activity as a coenzyme in 
its phosphorylated form, thiamine diphosphate 
(TDP).13 TDP is a coenzyme for oxidative decar­
boxylation of a-keto acids as well as for the trans­
ketolase reaction in the pentose phosphate path­
way.I,5,S Transketolase activity is decreased before 
the onset of symptoms by as much as 30 to 50 
percent of normal levels. 5 If transketolase activity 
is measured after the addition of TDP, which is 
the physiologically active form of thiamine, the 
effective increase in activity is a useful measure of 
the degree of thiamine deficiency.12,13 A TDP 
effect of 0 to 15 percent is normal, 15 to 24 
percent indicates marginal deficiency, and 25 per­
cent or more indicates severe deficiency.I,7 In 
chronic deficiency states, transketolase activity 
can be decreased as a result of decreased apo­
enzyme synthesis. This decrease might not nor­
malize even after adequate supplementation.7,13 

A more accurate means of evaluating thiamine 
status is by direct measurement of erythrocyte 
thiamine diphosphate (ETDP). This is the pri­
marily active form of thiamine and is not affected 
by factors that interfere with transketolase activity 
levels. 13 

1rea1ment 
Treatment of thiamine deficiency is aggressive 
parenteral therapy with 50 to 200 mg daily (or 
more) if cardiac failure or Wernicke-Korsalroff 
syndrome is present.I,5,6,1O,14 Adverse effects such 
as allergic reactions can occur, and respiratory 
depression has been reported with large paren­
teral doses.7 Oral therapy with 5 to 25 mg of thi­
amine three times a day should be prescribed after 
the acutely ill patient has recovered (which is usu­
ally very rapidly) and for the neuropathic form of 
beriberi. Greater quantities are generally excreted 
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by the kidneys. 1.5 If patients are not able to toler­
ate oral therapy, thiamine can be given intra­
muscularly 10 to 25 mg daily.s.8 A rapid clinical 
response to thiamine supplementation, particu­
larly in patients with cardiac or central nervous 
system involvement, is highly suggestive of a 
diagnosis of thiamine deficiency.14 Carbamaze­
pine has been reported to be helpful in patients 
with chronic neuropathic pain. IS 

\Vith all forms of deficiency, therapy includes 
proper nutritional counseling. Body stores of 
thiamine are minimal, and it is therefore essen­
tial to ensure proper dietary intake. Recom­
mended daily allowances of thiamine are 0.5 
mg/4200 J (0.5 mg/lOOO cal) of intake, or usually 
1.3 to 1.5 mg/d for adults.8 This daily intake 
should be increased by 0.3 to 0.5 mg for preg­
nant or breast-feeding women.I,2.8 Foods rich in 
thiamine consist of whole or enriched grains 
and cereals, organ meats, pork, beef, yeast, nuts, 
and vegetables (especially green beans and 
peas).3.S Many patients are deficient in vitamins 
other than thiamine, so it is prudent to supple­
ment them with a multivitamin as well. 

Prognosis . 
Cardiac changes usually respond dramatically, 
whereas the neuropathies are more resistant to 
therapy. I I \Vith treatment, deep tendon reflexes 
should return, muscle weakness and soreness 
should abate, and paresthesia should resolve. 
These changes can be seen within a few weeks of 
therapy or can take months to resolve.s Approxi­
mately 5 percent of patients will have irreversible 
neuropathy.7.16 

Conclusion 
Thiamine deficiency can present in several 
forms. It can be more prevalent than expected, 
especially in refugee immigrants, critically ill pa­
tients, and alcoholics. Thiamine deficiency can 
manifest itself as cardiac failure, neuropathy, 
or Wernicke-Korsakoff syndrome. Transketolase 
activity, TOP effect, and ETOP levels are useful 
in diagnosing a deficiency state. Treatment con­
sists of parenteral or oral supplementation and 
proper nutrition. 
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