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ABSTRACT
A 42 year-old patient presented with circulatory failure and lactic
acidosis. Clinical features, later coupled with biological tests, led to the
diagnosis of wet beriberi syndrome and scurvy. Echocardiography
showed a pattern of thiamine deficiency with high cardiac output and
low vascular resistance. The patient’s condition and biological
parameters immediately improved after treatment injections of
thiamine. Wet BeriBeri is often overlooked in western countries and is
a diagnosis that must be considered based on history, and clinical and
echocardiographical findings.
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R�ESUM�E
Un patient âg�e de 42 ans a pr�esent�e une insuffisance circulatoire et
une acidose lactique. Ses caract�eristiques cliniques et les r�esultats de
laboratoire obtenus ult�erieurement ont men�e au diagnostic de b�erib�eri
humide et de scorbut. Une �echocardiographie a r�ev�el�e un profil indi-
quant une carence en thiamine accompagn�ee d’un d�ebit cardiaque
�elev�e et d’une faible r�esistance vasculaire. L’�etat et les paramètres
biologiques du patient se sont am�elior�es imm�ediatement après l’ad-
ministration de thiamine par injection. Le diagnostic de b�erib�eri
humide est souvent n�eglig�e dans les pays occidentaux, mais il faut en
tenir compte en pr�esence des signes appropri�es : ant�ec�edents du
patient, observations cliniques et r�esultats à l’�echocardiographie.
Wet BeriBeri is a recognized etiology of high-output heart
failure with lactic acidosis. It remains unusual in western
countries and is a health hazard. We describe a case of
thiamine deficiency associated with scurvy features exhibiting
circulatory shock and discuss treatment and outcome.
Case
A 42-year-old Caucasian man presented to the emergency

department with a 1-week history of chest pain and progres-
sive dyspnea. On admission, he had minimal peripheral
edema and circulatory failure features with low blood pressure
of 90/50 mm Hg, tachypnea at 40 per minute, and tachy-
cardia of 130 beats per minute. Capillary refill time was higher
than 3 seconds. A grade 2/6 systolic ejection murmur was
found, as well as bilateral pulmonary basal crackles. There was
no fever, no ascites, or any stigmata of cirrhosis. Periodontal
disease (with bleeding gums) and features of malnutrition
(body mass index 19 kg/m2) were also observed. He admitted
to chronic alcohol consumption of 20 g/day and a diet
restricted to rapidly absorbed refined carbohydrates. Past
medical history was otherwise unremarkable. He had no
history of toxic ingestions, which was later confirmed with a
toxicology screen.

Electrocardiogram showed regular sinus rhythm with a
negative T wave in lead augmented vector left. Initial blood
tests (Table 1) indicated high levels of N-terminal pro-B-type
natriuretic peptide (NT-proBNP) (7527 ng/L), elevated
troponin T (high-sensitivity cardiac troponin T [hs-cTnT];
125 ng/L), and lactic acidosis (6.3 mmol/L). A transthoracic
echocardiogram revealed preserved left-ventricular ejection
fraction (LVEF 50%) with inferior hypokinesia and non-
dilated left cavities (left ventricle diastolic diameter 55 mm;
left atrial surface 18 cm2). The right-ventricle ejection fraction
was also preserved with a tricuspid annular plane systolic
excursion of 20 mm. Estimated systolic pulmonary artery
pressure was 50 mm Hg. A 2-mm pericardial effusion was
found anterior to the right atrium and ventricle. Hemody-
namic echographic profile assessement indicated high cardiac
output at 9.1 L/min (indexed cardiac output of 4.9 L/min per
m2), with velocity time integral at 22 cm and heart rate at 110
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Novel Teaching Points

� Thiamine deficiency is a well known, yet unfrequent
cause of circulatory shock and lactic acidosis in western
countries and remains a health hazard, especially as a
result of malnutrition and alcohol consumption.

� Wet beriberi must be considered based on history, and
clinical and echocardiographical findings, without
waiting for thiamine testing in patients with dietary
decompensation.

� A small drop in thiamine blood levels may be sufficient
to explain lactic acidosis and hemodynamic instability.

� Scurvy can occur in conjunction with wet beriberi in
patients with altered nutritional status.

Table 1. Biological data at admission for a patient with circulatory
shock due to wet beriberi and scurvy

Test Outcome Normal range

Natremia, mmol/L 136 136-145
Kalaemia, mmol/L 4.2 3.4-4.5
Chlorine, mmol/L 104 98-107
Bicarbonates, mmol/L 19 22-29
Protein, g/L 62 64-83
Calcium, mmol/L 2.34 2.1-2.55
Urea, mmol/L 3.2 3.2-7.4
Creatinine, mmol/L 67 64-104
Albumin, g/L 27 35-52
Prealbumin, g/L 0.21 0.18-0.45
C-reactive protein, mg/L < 1.0 < 5.0
Troponin, ng/L 125 < 34
Lactate, mmol/L 6.3 0.5-2.2
Nt-pro-Brain natriuretic peptide, ng/L 7527 <125
AST, U/L 40 5-34
ALT, U/L 21 < 55
Gamma GT, U/L 115 12-64
TSH, mUI/L 3.9 0.4-3.1
T3L, pmol/L 3.0 2.9-4.9
Hemoglobin, g/L 130 130-170

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GT,
glutamyl transferase; TSH, thyroid-stimulating hormone; T3L,
triiodothyronine.
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beats per minute. Systemic vascular resistance was very low at
465 dynes/sec per cm5. A computed tomography scan ruled
out aortic dissection, pulmonary embolism, any infectious
process, and any cirrhosis feature. Additional laboratory in-
vestigations revealed normal thyroid hormone levels, no ane-
mia, and normal serum inflammatory markers (C-reactive
protein < 1 mg/L, procalcitonin < 0.5 mg/L), excluding
sepsis (Table 1). At this point, wet beriberi was suspected.

Coronary angiography performed on the second day was
normal. Acute myocarditis was not suspected since LVEF was
preserved with no alteration of cardiac output, and inflam-
matory markers were negative. Additional metanephrine and
normetanephrine levels were in the normal range. Hypo-
albuminemia (27 g/L) and iron deficiency were detected. A
salivary gland biopsy, performed to rule out amyloidosis, was
normal.

Beriberi was confirmed 2 days later with blood tests
showing a low serum thiamine (B1) level of 44.7 nmol/L
(normal range: 66-200 nmol/L). Scurvy was concomitantly
clinically and biologically diagnosed (Vitamin C6 mmol/L;
normal range: 25-85).

Treatment consisted of intravenous injections of 100 mg of
thiamine twice a day followed by oral supplementation of 250
mg 3 times a day. b-Blocker therapy was also initially initi-
ated. We observed a rapid improvement in biological and
hemodynamic parameters (Fig. 1).

During a 2-month follow-up period without the need for
medication (angiotensin-converting enzyme inhibitor or di-
uretics), he showed no relapse. Thiamine blood level rose to
86.1 nmol/L, and NT-proBNP level normalized. A trans-
thoracic echocardiogram revealed a preserved LVEF (68%)
with normal global longitudinal straind22.3%. Magnetic
resonance imaging was performed, revealing no myocardial
fibrosis or myocarditis-related scarring.

Discussion
Thiamine deficiency is an unusual cause of circulatory

failure1 and remains a health hazard, especially due to
malnutrition.2 Treatment with thiamine is safe and effective,
highlighting the importance of suspecting the diagnosis early,
particularly in an emergency situation. Its prevalence has never
been evaluated in western countries, and the literature is
limited to a few case reports. To the best of our knowledge,
there are no published data describing thiamine concentration
at clinical presentation. In a few case reports, blood levels were
found not to be severely depressed.3,4 To highlight this
finding, Martin et al.5 discussed that not all people are equally
sensitive to thiamine deficiency, with consequences depending
on genetic predisposition, alcoholic and chronic nutritional
state, arguing for the existence of thiamine-using enzyme
variants. The capacity for thiamine uptake into the cells may
also play a role. However, to clarify these points, genetic
studies would be required.

Beriberi is a well known etiology of high-output cardiac
failure. Several mechanisms have been proposed to explain the
observed hemodynamic abnormalities.6

Our case describes a patient with cardiogenic shock due to
thiamine deficiency and scurvy. Right heart failure has been
previously described in patients with scurvy,7 mainly as a
result of severe pulmonary hypertension. Vitamin C has vas-
odilatory properties, increasing availability of endothelial nitric
oxide.8 In our case, the data and the complete recovery after
thiamine administration suggest the exclusive accountability
of thiamine deficiency in the presentation. Diagnosing wet
beriberi requires a high clinical level of suspicion based on
medical history and physical examination. The only way to
establish the diagnosis is to consider it, and monitor
improvement after thiamine administration, as blood tests are
not rapidly available (they take weeks to be processed).
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Figure 1. Acute clinical evolution and biological findings kinetics, for a patient with circulatory shock due to wet beriberi and scurvy. Thiamine
injections were started upon admission. bpm, beats per minute; CO, indexed cardiac output; H, hour; HR, heart rate: MBP, mean blood pressure; nt-
pro BNP, N-terminal pro-B-type natriuretic peptide; SBP, systolic blood pressure; SVR, systemic vascular resistance.
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