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Abstract

-and dry beriberi are two clinical manifestations of thiamine
deficiency, and beriberi with fulminant cardiovascular collapse
with
and a need for high doses of vasopressor therapy,

is called

It can present as
infusion can effectuate cardiovascular
and respiratory This is not often considered in the
differential diagnosis of profound shock but thiamine deficiency
is and therefore we
present two cases of Shoshin beriberi in our intensive care
unit with thiamine-mediated shock reversal. Both patients
were malnourished, had demonstrably low thiamine levels, and

showed marked recovery upon infusion of thiamine.

Introduction

vitamin, which is able to cross the
into the blood from the
in the
in the cellular cytosol

for

Itcanbe

into its active form, thiamine pyrophosphate ., by thiamine

diphosphotransferase. TPP is a in several

as illustrated in figure 1. It is not only
the generation of adenosine triphosphate
processes, but also in
in cells and the production of

and amino acids (figure 1).¥ Body of thiamine are

and have a

Thiamine deficiency can down the production o
and can force
to occur. It has been associated with

sepsis and septic shock,

Causes of thiamine deficiency and the patients who are at risk
are mentioned in table 1.>°) ICU patients are among those at
risk for thiamine deficiency.

Table 1. Patient categories at.for thiamine deficiency

Causes of thiamine deficiency

abuse
Other substance (e.g. opioid) abuse
Excessive

Institutionalisation (e.g.
High-carbohydrate, diet
therapy
treated wnth-

Increased-
Decreased-

Increased demand

Lactation

Hyperthyroidism
Sistemic infections-
Elderly

Institutionalisation (e.g. prison)

This makes attention to the thiamine status in these patients
important. Symptomatic thiamine deficiency can cause
several clinical syndromes, one of which is known as beriberi.

is the development of a

characterised by impairments,

mostly of the extremities.
which leads
The

resulting fluid overload stresses the heart, possibly leading

involvement: it begins with systemic
to fluid and salt retention and thus peripheral

to overuse injury and resulting in tachycardia, dyspnoea
and chest pain. If the clinical course is fulminant, it is called

from the Japanese . (acute F
. This is caused by a primary insult to the heart

, sometimes - with

This disease was first reported

and leads to a
peripheral
more than and eventually led to the discovery

of vitamin B1: thiamine.®® Another manifestation of thiamine

conditions
Early on, is an

which can present with ataxia, opthalmoplegia,
balance abnormalities and altered mental status. - is

deficiency is

with one
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and involves - and

permanent

2 All of these syndromes are treated
with thiamine suppletion.
Shoshin beriberi is often not considered in the

It is a rare presentation of thiamine
deficiency, but one with severe consequences when not
recognised. We will present two cases to illustrate the importance
of considering and treating beriberi in acutely ill patients.

Glucose

Ribose-5-phosphate — - Glyceraldehyde-3-phosphate

Transkelotase
Pentose
phosphate
cycle

Glycolysis

Pyruvate — Lactate
Pyruvate
dehydrogenase

BCAA Acetyl-CoA

Oxaloacetate Citrate

Malate Isocitrate
BC-alpha- Citric acld

ketoacids cycle

Fumarate Alpha-

ketoglutarate

Alpha- ‘

ketoglutarate
dehydrogenase

BCKDH )
Succinate

BCAA-CoA Succinyl-CoA

BCAA-

catabolic \ /

pathway Acetyl-CoA
Figure 1. The role of— in metabolic

pathways
CoA = coenzyme A, BCAA = branched chain amino acids, BCKDH =
branched chain alpha-ketoacid dehydrogenase complex. Enzymes are

italicised, metabolic pathways are in bold. Based on a figure from Oregon
State University: https:/Ipi.oregonstate.edu/mic/vitamins/thiamin

Case reports

Patient 1

The first patient is a homeless 57-year-old woman with a
history of cocaine and methadone abuse, gastroparesis, cervical
carcinoma, iron deficiency anaemia, chronic kidney injury stage
111, active hepatitis C and prior hepatitis B. She presented to
our emergency department (ED) with a history of progressive
dyspnoea.

Upon arrival to the ED, she had a respiratory rate of 38/min with
an SpO2 of 94%, dropping to 77% despite a non-rebreathing
mask with 15 1/min of oxygen. Lung sounds were normal, but
the patient was using all her accessory ventilatory muscles.
Blood pressure was 80/50 mmHg with a heart rate of 94 beats/
min; the extremities were cyanotic and pale. She was cachectic,
moved all her extremities symmetrically and was agitated. Her
body temperature was 34.3°C and body mass index was 14.5 kg/

94 NETH J CRIT CARE - VOLUME 27 - NO 2 - MARCH 2019

m? Her chronic medication included methadone, transdermal
fentanyl, pantoprazole and metoclopramide. Intoxications
consisted of cocaine, but not alcohol.
Chest X-ray showed pronounced vascular markings and Kerley
B lines. The results of the laboratory tests are summarised in
table 2. The ECG showed sinus rhythm of 96 beats/min.
On admission to the ICU, she was intubated, ventilated and
resuscitated with crystalloids and supported with milrinone and
norepinephrine, warmed with a hot air warming blanket, and
started on high-volume continuous venovenous haemofiltration
(CVVH). In accordance with our standard of care,

was administered intravenously as well as antibiotic
and steroid therapy.”
Clinically, this patient had high systemic vascular resistance
(SVR) and
included gastrointestinal ischaemia and cardiogenic shock;

Differential diagnostic considerations

sepsis seemed unlikely because of the absence of inflammatory
markers. Computed tomography angiography (CTA) of
the abdomen ruled out gastrointestinal ischaemia and an
emergency transthoracic echocardiogram (TTE) showed a
moderately to severely reduced left ventricular ejection fraction
(LVEF) (‘eyeballing’), no pericardial effusion, and no regional
wall motion abnormalities.

Table 2. Relevant laboratory values for both patients at admission

467

C-reactive protein 53 <10 mg/I
Leukocytes 9.2 5.8 4-10/nl

Blood urea nitrogen 15.2 13.6 2.5-7.5 mmol/I
Creatinine 183 371 50-100 pmol/I
Arterial blood gas

pH 7.0 7.03 7.35-7.45
pCO2 25 1.7 4.7-6.1 kPa
HCO3 5 3 21-26 mmol/I
base excess -244 -25.2 -2to 3 mmol/I
02 saturation 29 96 >97%

pO2 358 14.1 10-13 kPa
Lactate 25 10 0.6-0.9 mmol/I

Within 28 hours, the inotropic and vasopressor agents and
high-volume CVVH were discontinued and the patient was

_ before suppletion), upon which thiamine

was continued at 100 mg daily. Pragmatically, vitamin B12 was
also supplemented. Forty-two hours after admission to the ICU,
she was transferred to the internal medicine ward.

An echocardiogram five days after admission showed normal
ventricular dimensions,

During her stay in the internal medicine department, she failed
to gain weight, displaying behaviour consistent with an eating
disorder, possibly exacerbated by her gastroparesis due to
methadone use or hepatitis C.
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Figure 2. Key values for both patients

Time since admission in hours, T4 is admission to our ICU (patient 2 was
transferred from another location). Thiamine was administered at T4.
Noradrenaline infusion in ml/h of a 0.2 mg/ml solution

Patient 2

Our second patient is a 76-year-old woman with a history
of non-insulin-dependent diabetes mellitus, hypertension,
small-cell lung carcinoma for which she had undergone four
chemotherapy sessions (the latest, two weeks before admission).
She presented to our ED with dyspnoea. She was nauseous but
not vomiting and complained of difficulty in eating. Her chronic
medication included amlodipine, metformin and tolbutamide.
The patient was alert, showed tachypnoea (30-40 breaths/min),
diffuse rhonchi on chest auscultation, and an SpO2 of 93% on
room air. Her heart rate was irregular at 150-200 beats/min, RR
was 150/90 mmHg, and her extremities were rather cold the
core temperature was normal.

The chest X-ray was unremarkable. Laboratory studies are
summarised in table 1. ECG showed atrial flutter with a
ventricular rate 191 beats/min and no evidence of ST-segment
changes.

Urgent fluid resuscitation was started and she was transferred to
our ICU, where she was intubated and started on noradrenaline,
milrinone and continuous venovenous haemofiltration
(CVVH). TTE showed normal dimensions and function of the
left and right ventricles without wall motion abnormalities.
Differential diagnostic considerations for this patient included
metformin-associated lactate acidosis, septic shock, pulmonary
embolism, and hypovolaemia after a period of anorexia.
Pulmonary embolism and infiltrative changes were ruled out by
CTA of the thorax, and hypovolaemia was corrected with fluid
administration. There were no indicators of cardiac ischaemia
(low troponins and no suggestive ECG changes).

Twenty-two hours after admission to the ICU, vasopressors could
be discontinued after rapid stabilisation of the haemodynamics.
Because of this, thiamine deficiency was considered as the cause

of her metabolic acidosis and multiple organ dysfunction. Before

suppletion th
,and it had been supplemented upon admission. After 50

Use of thiamine to reverse shock in beriberi

hours, the patient was extubated and after 69 hours CVVH was
discontinued (figure 2). Blood and sputum cultures remained
negative, polymerase chain reaction of para-influenza was
positive. ICU stay was extended due to an ST-segment elevation
myocardial infarction (STEMI) acute coronary syndrome
(ACS) with inferoseptal and anteroseptal hypokinesia on the
echocardiogram on day 4. After a total hospital stay of 30 days,
she finished her chemotherapy as an outpatient.

Discussion
The cases we have reported show the importance of recognising
and treating thiamine deficiency in the ICU. Neither of
the patients had a history of alcoholism, and both suffered

profound

Both patients showed
administration o

levels making the diagnosis o

beriberi very likely. No other explanations for their profound
shock were found.
Patient 1 still had an impaired LVEF on day 5; the
It is possible that
she had pre-existent cardiomyopathy (caused by her substance

abuse or entirely unrelated), exacerbated by this episode
of beriberi. Patient 2 had high inflammatory parameters,
caused by a para-influenza infection. She developed cardiac
decompensation with ST-segment changes and apicoseptal
hypokinesia several days after admission, possibly secondary
to shock or as a complication of Shoshin beriberi; follow-up
. The
when

is generally
thiamine is supplemented at the appropriate moment; it can
bring about a rapid stabilisation of haemodynamic parameters.
Patients who had thiamine deficiency at admission to the
ICU showed faster lactate level reduction and a reduction of
mortality over time with thiamine treatment."!

Both our patients had

Patient 1 showed an initial lowering of
the lactate level before it rose and fell once again; this remains
unexplained. She had not received any vitamin suppletion
in the emergency department. A possible explanation is the
amount of intravenous fluids the patient had received during
initial resuscitation, diluting the lactate level or correcting
a hypovolaemic component in the patient’s illness. This is
supported by a drop in the haemoglobin level from 5.6 to 4.7 in
75 minutes without active bleeding.

Among the patients admitted to ICUs, there are several groups at
risk for thiamine deficiency, as referenced in table 1. The incidence

o in our ICU is almost
and therefore it is standard of care in
our centre to infuse 300 mg of thiamine upon admission of a patient
with an expected ICU stay >48 hours.”’ There have been reports
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of - with profound shock with multiple organ

dysfunction and lactataemia which was
infusion of
of respiratory and haemodynamic
(361012 Tn those with myocardial and pulmonary insufficiency
in the ICU, the administration of intravenous thiamine was
associated with a rise in blood pressure and central venous
pressure without elevation of the heart rate.®! Thiamine has no
known severe side effects.

In the treatment of severely compromised patients who are at

risk for thiamine depletion, it is

and yielding
(figure 1).
In clinical practice, it is advisable to consider and, if possible,

per molecule of glucose metabolised

measure a patient’s thiamine status. It is known that

analysis  of
specific and precise

way to assess of thiamine and is used as

assay, which was also used in these cases.
Severe thiamine deficiency should always be considered in
the differential diagnosis of patients presenting with shock
and especially those with lactate acidosis of unknown origin,

but it is often overlooked. beriberi also

and

WACS which makes the diagnosis even more
ifficult.">l Creatine kinase-MB and troponin levels can be

as cardiogenic shock due to

because of the
(figure 1)'[10,14-,16]

increased and there is profound
activation of

Conclusion

Shoshin beriberi should be considered as a causative factor
in patients at risk for malnutrition presenting with severe
combined cardiogenic and distributive shock and lactic
acidosis. Supplementing thiamine has no known severe side
effects and can bring about rapid haemodynamic stabilisation

96 NETH J CRIT CARE - VOLUME 27 - NO 2 - MARCH 2019

in these severely ill individuals. All clinicians should consider
administering thiamine without delay to patients at risk for
thiamine deficiency who present in shock. It could even bear
consideration to pre-emptively supplement thiamine to all
patients admitted to ICU with an expected stay of >48 hours, as
is standard of care in our centre.

Disclosure
All authors declare no conflict of interest. No funding or
financial support was received.
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