Wernicke's encephalopathy in exclusive breastfed infants
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Background: Kashmir has a population that largely
consumes polished rice which is deficient in thiamine.
Furthermore, lactating women in this region are prone
to severe thiamine deficiency because of their traditional
food avoidance practices. Infantile beriberi is common in
exclusively breastfed infants of thiamine deficient mothers
in Kashmir.

Methods: This was a one year prospective hospital-
based study. We included 50 exclusively breastfed infants in
our study. All patients were evaluated as per unit protocol
including complete septic workup and metabolic workup.
Most of our patients belonged to low and middle income
group families, and mothers were on customary dietary
restriction. Demographic and anthropometric data were
collected from all the study participants. In addition, data
regarding the treatments received by the study population
and overall mortality were collected.

Results: The mean age, male:female ratio, and mean
weight of the study population were 3.15+0.97 months, 1.5:1,
and 5.1+1.1 kg, respectively. Traditional food avoidance
practices were followed by 80% of the mothers. Irritability
was observed in 40 (80%) patients. Blepharoptosis was
observed in 30 (60%). Septic workup including cerebro
spinal fluid analysis was normal in all patients. Predominant
magnetic resonance imaging finding was bilateral basal
ganglia hyperintensity. Whole blood thiamine diphosphate
levels showed a drastic decrease (10-49 nmol/L). Ten percent
of the study infants died.

Conclusion: In exclusively breastfed infants, we observed
acute infantile encephalopathy with epidemiological, clinical,
biochemical, and radiological features suggestive of infantile

Author Affiliations: Department of Pediatrics, Sher-I-Kashmir Institute of
Medical Sciences, Srinagar, Jammu & Kashmir, India (Bhat JI, Ahmed QI,
Charoo BA, Sheikh MA, Syed WA); Registrar Department of Anesthesiology
and Critical Care, GMC Srinagar, Jammu & Kashmir, India (Ahangar AA)

Corresponding Author: Javeed Igbal Bhat, Department of Pediatrics,
Sher-1-Kashmir Institute of Medical Sciences, Srinagar, Jammu &
Kashmir, India (Tel: 0941906083 1; Email: drjaveedigbal@gmail.com)

doi: 10.1007/s12519-017-0039-0

Online First May 2017

©Children's Hospital, Zhejiang University School of Medicine, China and
Springer-Verlag Berlin Heidelberg 2017. All rights reserved.

Wernicke's encephalopathy and a favourable therapeutic
response to thiamine supplementation during the acute
stage.
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Introduction

cute infantile encephalopathy encompasses a

wide spectrum of disorders; common etiologies

include acute viral encephalitis caused by a wide
range of common viral infections, bacterial meningitis,
rickettsial infections, systemic disorders such as
hypoglycemia, hyperglycemia, and hyponatremia, inborn
errors of metabolism such as urea cycle defects and
fatty acid oxidation disorders,!" and deficiency disorders
such as infantile Wernicke's encephalopathy, particularly
in places where polished rice is the staple diet™ or an
infant is on a thiamine-deficient formula.”’ Kashmir is
located in Northern India where people exclusively eat
polished rice, which contains a negligible amount of
thiamine. Furthermore, lactating women in this region
are prone to severe thiamine deficiency because of their
traditional food avoidance practices and taboos in the
postpartum period, during which they consume only
meat or chicken soups. Moreover, thiamine requirement
increases markedly during periods of stress such as
pregnancy, childbirth, and lactation, further depleting
the thiamine levels in already deficient individuals.
Infantile Wernicke's encephalopathy is a rare condition
nowadays; however, epidemics of this fatal disease
have been reported among exclusively breastfed infants
of thiamine-deficient mothers."”! Thiamine deficiency
has been reported in inhabitants of refugee camps
predominantly consuming polished rice.” For some
time, multiple cases of acute infantile beriberi have
been reported in this region.”® All major pediatric
centers in Kashmir have observed a high prevalence
of idiopathic infantile encephalopathy in exclusively
breastfed infants with a normal septic and metabolic
workup, except for nonspecific lactic acidemia,
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a feature peculiar to high prevalence of thiamine
deficiency.

To determine the clinical and radiological profiles
of infantile Wernicke's encephalopathy and resolve its
symptoms by administering intravenous (IV) thiamine
to exclusively breastfed infants from a thiamine-
deficient area in Northern India.

Methods

This prospective hospital-based study was conducted
from November 2014 to October 2015 in the Department
of Pediatrics, Sher-I-Kashmir Institute of Medical
Sciences, Srinagar, a tertiary care hospital in northern
India. Our study included exclusively breastfed infants
aged 1-6 months with acute onset encephalopathy
associated with opthalmoplegia and nystagmus. Patients
with fever, cerebrospinal fluid (CSF) pleocytosis,
positive blood cultures, elevated acute phase reactants,
septic focus, and dyselectrolytemia were excluded from
the study. All patients were evaluated as per unit protocol
including a complete septic workup (complete blood
count, acute phase reactants, blood culture, CSF, urine
microscopy, and culture sensitivity) and measurement of
arterial blood gases, serum electrolytes, serum lactate,
blood sugar, serum calcium, serum magnesium, and
serum ammonia. In addition, tandem mass spectrometry
(TMS), urine gas chromatography-mass spectrometry
(GC-MS), brain magnetic resonance imaging (MRI), and
cranial ultrasonography were performed. Furthermore,
the whole blood thiamine diphosphate (TDP) level was
evaluated by high-performance liquid chromatography
(HPLC).

Patients from all the districts of Kashmir were
included, and most of them belonged to low and
middle income group families. Data collected included
the name, age, sex, consanguinity, feeding history,
and mother's dietary history, history of sib deaths or
neurological diseases, developmental history, and
birth details. In addition, data regarding the treatments
received by the study population and overall mortality
were collected; and written informed consent was
obtained from all study participants.

Statistical analysis

Data were maintained in Microsoft Excel 2007. Continuous
variables with a normal distribution were expressed as
meanzstandard deviation. Nonparametric continuous
variables were expressed as median [interquartile range
(IQR)]. Data were tested for normality using the Shapiro-
Wilk test, and the results were verified by examining
quantile-quantile plots. Data were statistically analyzed
using SPSS version 20.

Results

We admitted 79 patients with acute encephalopathy
during the one-year study period. Of them, 50 were
aged 1-6 months and satisfied the inclusion criteria. All
patients were afebrile and exclusively breastfed. The
mean age, male:female ratio, and mean weight of the
study population were 3.15+0.97 months, 1.5:1, and
5.1+1.1 kg, respectively. Consanguinity was present
in 20% of the study population. Furthermore, 90% of
the patients belonged to the lower socioeconomic class
and 32% were lower segment caesarean section born.
Traditional food avoidance practices were followed
by 80% of the mothers; thoroughly washed polished
rice and meat/chicken soups were a major part of
their diet. Table 1 presents the clinical characteristics
of the study population. Irritability was observed in
40 (80%) patients with a mean duration of 24 hours.
Blepharoptosis, right heart failure, and associated aphonia
was observed in 30 (60%), 10 (20%), and 4 (8%) of the
patients, respectively. Furthermore, 10 (20%) patients
had seizures at presentation and 30 (60%) patients had
a history of gastroesophageal reflux. Five (10%) infants
died, and most of them presented after 24 hours of
appearance of the symptoms. Laboratory parameters
of the study population are presented in Table 2.
Mean total leukocyte count was 12.96+2.80x10°/uL,
with a lymphocyte predominance in most patients
(5.40+1.00x10°/uL). CSF pleocytosis was absent in
all patients. All patients had normal CSF protein and
glucose levels [median (IQR) of CSF protein and
glucose were 23.0 (14.5) mg/dL and 54.0 (27.0) mg/dL,

Table 1. Clinical characteristics of the study population

Parameters n (%)

Gastroesophageal reflux 30 (60)
Seizures 10 (20)
Blephroptosis 30 (60)
Irritability 40 (80)
Right heart failure 10 (20)
Aphonia 4(8)

Vacant stare 6(12)

Table 2. Baseline laboratory parameters of the study population

Laboratory parameters Values
Total leucocyte count (x10°/uL), mean=SD 12.96+2.80
Neutrophills (x10*/uL), mean+SD 3.80+1.20
Lymphocyte count (x10*/uL), mean+SD 5.40+1.00
CSF proteins (mg/dL), median (IQR) 23.0 (14.5)
CSF sugar (mg/dL), median (IQR) 54.0 (27.0)
Serum ammonia (u#mol/L), mean+SD 54.84+18.43
Serum lactate (mg/dL), median (IQR) 40.5 (30.0)
Arterial pH, mean+SD 7.23+0.12
Bicarbonate (mEq/L), mean+SD 15.70+5.00
Hypacalcemia, n (%) 1(2)

SD: standard deviation; CSF: cerebrospinal fluid; IQR: interquartile range.
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respectively]. The majority of the patients presented with
metabolic acidosis with a mean arterial pH of 7.23+0.12
and bicarbonate of 15.70+£5.00 mEqg/L. Median (IQR) of
arterial lactate was 40.5 (30.0) mg/dL. Serum ammonia
was measured in 20 patients, and all of them had a normal
level (54.84+18.43 umol/L). Transient hypocalcemia
was present in one patient on admission (serum
calcium: 7 mg/dL), who responded to IV infusion of
calcium gluconate (2 mL/kg). Blood cultures in all the
50 patients remained sterile after 5 days of incubation.
MRI showed bilateral basal ganglia in 40 patients,
and magnetic resonance spectroscopy (MRS) showed
thalamic hyperintensity with double lactate peaks in
24 patients (Fig.). In addition, mammillary bodies
were observed in 6 patients, and 10 patients had a
normal MRI. TMS and urine GC-MS analyses showed
nonspecific lactic acidemia in 62% of the patients.
Whole blood TDP levels measured in only 5 patients
showed a drastic decrease (10-49 nmol/L).

All patients received supportive care as per the
unit protocol. A therapeutic response to thiamine
supplementation is crucial for diagnosing acute infantile
beriberi;* therefore, we empirically administered 100
mg/day of IV thiamine in normal saline for 30 minutes
and 10 mg/day of thiamine orally after discharge.
No adverse effects of thiamine administration were
observed. Most of our patients showed a rapid response

Fig. T2 weighted magnetic resonance imaging of brain showed
bilateral basal ganglia hyperintensity (white arrows).

Table 3. Final outcome of the studied population

Parameters Values
Mortality, n (%) 5(10)
Duration of encephalopathy (h), median (IQR) 7(8)
Duration of hospital stay (d), median (IQR) 6 (6.25)
Neurological abnormality at discharge, n (%) 8 (16)

IQR: interquartile range.

to thiamine infusion with rapid improvement in symptoms
[median (IQR) duration of encephalopathy: 7 (8) hours].
The symptoms of patients with blepharoptosis and
irritability improved rapidly, whereas those of patients with
associated aphonia improved the least. Eight patients were
discharged with some neurodeficit in the form of aphonia,
multiple cranial neuropathies or motor deficits. Median
(IQR) duration of initiation of oral feeding was 8 (8.25)
hours. Five (10%) patients died in our series who presented
to us after 24 hours of development of symptoms and were
admitted with severe metabolic acidosis and circulatory
failure. Neurological abnormality at discharge was seen in
16% of our patients (Table 3).

Discussion

Infantile beriberi may be associated with various
syndromes, including encephalopathy, right heart failure,
hypoglycemia, and severe lactic acidosis.”” With the
advent of mechanical rice milling in the late nineteenth
century, beriberi became a dominant public health
problem in some countries. In a study on the refugee
population in Thailand, acute infantile beriberi
was recognized as the main cause of infant death,
accounting for 40% of the infant mortality."”’ The true
incidence of infantile Wernicke's encephalopathy is
unknown because only a few case reports have been
published to date. The majority of rice-eating countries
have conquered this disease; however, Kashmir continues
to face a thiamine deficiency epidemic because of the
lack of awareness of this disease.”* People in Kashmir
exclusively eat thoroughly washed milled rice, thus
making this population highly susceptible to severe
thiamine deficiency. Lactating women are highly prone
to thiamine deficiency because of their customary food
avoidance practices. Qureshi et al””' recently published
a case series of thiamine-responsive acute life-threatening
metabolic acidosis in exclusively breastfed infants from this
region. Furthermore, Wani et al™ reported the MRI findings
of infantile encephalitic beriberi, which substantiates the
high burden of this fatal disease in this region.

We can measure whole blood TDP levels or erythrocyte
transketolase activity (ETKA) for evaluating thiamine
levels. Direct TDP measurement in whole blood or
erythrocytes using HPLC is a more sensitive and specific
index of thiamine nutrition than ETKA measurement.”"”
Moreover, whole blood TDP levels were drastically low in
the 5 patients. Furthermore, a drastic therapeutic response
to thiamine supplementation was observed in most of our
patients. Therefore, this finding substantiates our observation
that the study population was highly thiamine deficient and
that therapeutic response to thiamine supplementation is the
gold standard for diagnosing acute infantile beriberi.'”
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Several inherited metabolic disorders such as
organic acidemias, urea cycle defects, and certain
disorders of amino acid metabolism are typically
associated with acute life-threatening symptoms of
encephalopathy.!""! The signs and symptoms appear in a
healthy infant with a sudden onset of vomiting, lethargy,
and metabolic acidosis, suggesting a differential
diagnosis of sepsis but with negative sepsis screen and
cultures. In our series, serum ammonia levels measured
in 20 patients were within normal limits. In addition,
TMS and urine GC-MS analyses of all the 50 patients
revealed nonspecific lactic acidemia. Moreover, a rapid
therapeutic response to thiamine supplementation
makes the diagnosis of inborn errors of metabolism
unlikely.

We observed bilateral basal ganglia and thalamic
hyperintensity on T2-weighted MRI in 24 patients.
In addition, 6 patients exhibited the presence of
mammillary bodies and 10 patients had a normal MRI.
This group of patients exhibited the typical signs and
symptoms of infantile Wernicke's encephalopathy. In a
few cases, T2-weighted MRI may be normal; however,
in such cases, gadolinium-based contrast MRI may
show contrast-enhanced mammillary bodies as the
only sign of Wernicke's encephalopathy."” Subacute
necrotizing encephalopathy (Leigh disease) is a thiamine
deficiency-like state in children with similar MRS
results and is characterized by a pattern of abnormalities
similar to that in Wernicke's encephalopathy, such as
a common pathophysiology of mitochondrial damage
and laboratory findings of elevated lactate levels.
Encephalitis can occasionally lead to symmetric
lesions; however, Wernicke's encephalopathy can be
distinguished from these disorders by the involvement
of mammillary bodies, a highly specific sign of thiamine
deficiency,"” low blood TDP levels, and a rapid
therapeutic response to thiamine supplementation."”
This disease is a major public health concern because it
contributes to a high percentage of our infant mortality.
Health education and thiamine supplementation to
the vulnerable population are required immediately
to completely eradicate this fatal disease, which is
substantially increasing the mortality rate.

In exclusively breastfed infants, we observed acute
infantile encephalopathy with epidemiological, clinical,
biochemical, and radiological features suggestive of
infantile Wernicke's encephalopathy and a favorable
therapeutic response to thiamine supplementation
during the acute stage. Prompt diagnosis of this
condition is essential for optimal outcomes.
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