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Polyneuropathy in a pregnant woman with hyperemesis
gravidarum: Do not forget dry beriberi
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Dear Editor,

Beriberi, a treatable thiamine (vitamin B1) deficiency disease, may present as dry beriberi
(commonly as symmetric sensorimotor polyneuropathy) and wet beriberi (with heart failure,
with or without polyneuropathy).
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Thiamine deficiency can result from reduced thiamine intake due to alcohol abuse, anorexia
nervosa, dieting, or malabsorption following bariatric surgery.2-3 Malabsorption may also
occur in patients with diarrhea, celiac disease, tropical sprue, or dysentery.4 Other less
common causes of thiamine deficiency are burns, pregnancy, dialysis, and malignancy.2 Dry
beriberi has been exceptionally reported after hyperemesis gravidarum.®

We report the case of dry beriberi associated with polyneuropathy without Wernicke’s
encephalopathy due to severe thiamine deficiency following inadequately managed
hyperemesis gravidarum.

A 20-year-old female from an extremely low socio-economic background from rural West
Bengal, India, visited the outpatient clinic for severe disabling weakness involving all 4
limbs for the last 2 months.

She had a confirmed twin pregnancy following 6 months of marriage at the age of 19 years.
She had severe hyperemesis gravidarum during pregnancy and could not eat due to persistent
nausea and vomiting. As the pregnancy reached the term, she was complaining about
tingling and numbness in a length-dependent stockings and gloves pattern, gait unsteadiness,
slippage of chappals while walking, and extremely irritable mood. She got to the hospital
for delivery and could walk with some support. She had twins delivered by cesarean

section who were healthy. During the post-operative recovery period, she complained of
difficulty walking, mild weakness in the distal upper limbs, and a remarkable worsening of
paresthesias. She was discharged after 5 days without a formal neurological workup. At 2
months postpartum, she was completely bedridden and could not even care for the infants,
and this time, she visited us.

A general examination revealed tell-tale signs of chronic malnutrition, i.e., low body
mass index, mouth ulcers, angular cheilitis and atrophic glossitis, anemia, lustreless skin,
conjunctiva, and hair. Hemodynamic parameters were however uncompromised.

On neurological examination, she had a low mood, bilateral lower motor neuron-type facial
weakness (right more than left), quadriparesis (lower limbs more affected than upper limbs;
distal more than proximal), small muscle wasting of distal lower and upper limbs, and absent
deep tendon reflexes. Sensory examination revealed a length-dependent stockings and gloves
pattern decreased pain and temperature sensation and reduced joint position and vibration
senses (below knee level in inferior limbs and the wrist level in superior extremities),

and pseudoathetosis. A gait examination revealed sensory ataxia. Autonomic and cerebellar
functions were unremarkable.

Blood tests revealed microcytic hypochromic anemia (hemoglobin 8.9 g/dL) with raised
erythrocyte sedimentation rate (60 mm/h) because of iron deficiency, mild hypocalcemia
(corrected calcium 7.6 mg/dL), hyponatremia (130 meg/L), hypochloremia (93 meg/L),
and hypokalemia (3.2 meg/L), low creatinine (0.5 mg/dL) levels (normal urinalysis),
hypoalbuminemia (serum albumin 2.9 mg/dL), and mild transaminitis (AST 78 IU/L, ALT
82 IU/L). Serum CPK was normal. Serum vitamin B12, B6, and folate levels were normal,
except for vitamin B1 (8 ug/L; n. 28-85; by high-performance liquid chromatography),
and vitamin D (14.8 ng/mL) levels were extremely low. The thyroid panel revealed non-
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thyroidal illness syndrome. A nerve conduction study revealed axonal-type sensory-motor
polyneuropathy, and electromyography showed chronic neuropathic features (reinnervation)
with signs of activity (denervation). Magnetic resonance imaging of the brain and spinal
cord was unremarkable. Serological tests for HIV (1, 2), HBV, HCV, and syphilis were
negative. Skin biopsy for leprosy was negative. Anti-ganglioside antibodies profile was
negative. Electrocardiogram, echocardiography, and NT pro-BNP levels were normal.

A diagnosis of dry beriberi with polyneuropathy was made, with psychiatric symptoms
because of multi-factorial thiamine deficiency: (1) poor dietary habits due to low socio-
economic status, (2) pregnancy itself (due to supply-demand mismatch) and associated
hyperemesis gravidarum (aggravated by primigravid status, and multi-fetal gestation), and
(3) lactation (again due to supply—demand mismatch and no therapeutic replenishment).

She was prescribed thiamine (1500 mg/day) intravenously (1V) for 5 days, followed by

500 mg/day for another 2 weeks, alongside a parenteral ferric carboxymaltose infusion of
1000 mg (as a single dose). And then, she was discharged home with oral benfotiamine

150 mg/day and strict dietary rehabilitation advice, including niacin supplementation. At 3
months follow-up after discharge, she entered the clinic unsupported. Sensory symptoms and
motor weakness improved significantly but with mild small muscle wasting and absent deep
tendon reflexes.

As far as we know, there is only 1 reported case of beriberi due to thiamine deficiency
in a hyperemesis gravidarum patient, but unlike our case, was a long-lasting hyperemesis
gravidarum associated with Wernicke’s encephalopathy and wet beriberi.?

Thiamine deficiency can result in beriberi, either “dry” (without fluid retention) or “wet”
(associated with cardiac failure with edema).1:8 Beriberi is characterized primarily by
neuromuscular symptoms and usually occurs in populations relying exclusively on polished
rice for food and older people or low-income groups with poor diets.1:6

Thiamine is a water-soluble vitamin that plays a key role in cell metabolism, specifically
in the Krebs cycle.l:” The human body has a limited storage capacity for thiamine, with

an average amount of 25-30 mg stored at any time.! The minimum daily requirement

of thiamine is 0.3 mg/1000 kcal dietary intake in normal subjects, but the requirement is
higher during pregnancy and old age. A 50-100 mg/day target is often used for therapeutic
purposes.8

Thiamine depletion can occur quickly (within approximately 14 days of reduced thiamine
intake).! Early symptoms are appetite loss, constipation, and nausea. They may progress

to depression, peripheral polyneuropathy, and unsteadiness.1:8 Further deterioration results
in mental confusion (loss of short-term memory), ataxia, and eye discoordination (Wernicke-
Korsakoff’s syndrome).1.6

Dry beriberi is characterized by polyneuropathy, which has a severity that correlates

with the degree andduration of thiamine deficiency.®10 Affected patients complain of
paresthesias or foot pain, with difficulty walking.®19 The most common neurological finding
is distal sensory loss, and weakness appears first in the finger and wrist extensors and the
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ankle dorsiflexion, and ankle stretch reflexes are lost in most patients.%-1% Polyneuropathy
generally develops over weeks or months. Also, severe thiamine deficiency may lead to
axonal abnormalities and impaired acetylcholine transmission.®:10 These axonal injuries may
result in ataxia, areflexia, and painful sensory or sensorimotor polyneuropathy, accompanied
by severe muscle weakness.%10 Electrodiagnostic studies show axonal polyneuropathy with
reduced amplitude of sensory or motor responses, normal or mildly reduced conduction
velocity, and neuropathic changes.®19 Unlike our case, it can be associated with Wernicke’s
encephalopathy and Korsakoff’s syndrome.!

Diagnosis of thiamine deficiency is based on the clinical features in the context of
nutritional deficiency or high metabolic demands.8 Thiamine levels in serum and urine

may be decreased, although the levels do not truly reflect tissue concentrations.8 Erythrocyte
transketolase activity level depends on thiamine and provides an assay of functional status.®
The pyruvate accumulates during thiamine deficiency, and elevated serum level provides a
supplementary diagnosis. A blood sample extraction should be performed before initiation
of treatment because these laboratory abnormalities rapidly normalize.8

Treatment of thiamine deficiency consists of parenteral administration of 100 mg/d, which
may be given IV in the acute stage.8 In the case of Wernicke’s encephalopathy, thiamine

is administered in a dose of 500 mg intravenously thrice daily for 2 days (in slow
administration) and then 500 mg once daily for at least 5 days.1! Long-term treatment
includes a balanced diet, oral thiamine supplements, and other vitamins. The gradual return
of sensory and motor function can be expected after thiamine replenishment. In severe cases,
improvement may last many months and be incomplete.19 It is recommended to associate
other B vitamins orally (especially niacin) since adequate treatment only with thiamine
alone can aggravate the neurological clinical state or trigger associated pellagra, especially
in alcoholic patients.1112

Our case highlights the importance of not waiting for a person at risk of thiamine deficiency
until the onset of polyneuropathy symptoms to replenish thiamine. Physicians must be able
to recognize beriberi symptoms in hyperemesis gravidarum cases, as early replenishment
can prevent polyneuropathy, Wernicke-Korsakoff’ syndrome, and heart failure, especially in
regions where complementary tests are not readily available, like developing countries.
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