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Antepartum Wernicke’s encephalopathy (WE) is a severe neurological disorder caused by a deficiency of thiamine (Vitamin B1), essential
for glucose metabolism, and neuronal function. This review aims to provide an in-depth analysis of WE during pregnancy, highlighting its
pathophysiology, risk factors, clinical presentation, diagnostic challenges, and management strategies. Thiamine is critical in the Krebs cycle
and neurotransmitter production, and its deficiency leads to substantial biochemical disruptions and neuronal damage. Pregnant women are
particularly susceptible due to their increased nutritional demands to support fetal growth and maternal metabolic changes, making them prone
to thiamine deficiency and its severe neurological consequences. The clinical manifestations of WE include ophthalmoplegia, ataxia, confusion
or altered mental state, peripheral neuropathy, and cardiovascular issues. Diagnosing WE during pregnancy is challenging due to its atypical
presentation, requiring a high degree of clinical suspicion and awareness of risk factors. Diagnostic limitations include variable clinical symptoms
and challenges in interpreting serum thiamine levels and neuroimaging findings. While neuroimaging can show characteristic brain lesions, its
utility is limited by variability. Managing WE during pregnancy requires prompt recognition, immediate thiamine supplementation, continued
supportive measures, and careful monitoring. Severe or refractory cases may require advanced management strategies. Pharmacological
treatments include standardized thiamine administration protocols, guided by clinical guidelines and recommendations. Early detection and
management of WE in pregnant women are vital to prevent irreversible neurological damage and improve maternal and fetal outcomes.
Adherence to clinical guidelines is crucial to mitigate the impact of this condition.
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INTRODUCTION TO ANTEPARTUM WERNICKE’S
EncepHaLoPaTHY (WE)

Antepartum WE is a devastating neurological disorder
resulting from a deficiency of thiamine (Vitamin Bl), a
crucial nutrient for glucose metabolism and neuronal function.
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Thiamine plays a key role in the Krebs cycle and the production
of neurotransmitters; thus, its deficiency leads to significant
biochemical disruptions and neuronal damage.!Y) This condition
predominantly affects individuals suffering from malnutrition,
with pregnant women being particularly vulnerable due to their
increased nutritional requirements. As pregnancy progresses,
the demand for thiamine rises to support the growing fetus
and the metabolic changes in the mother’s body, making
pregnant women susceptible to thiamine deficiency and its
severe consequences.?!

Historically, WE was first described by Carl Wernicke in
1881, who noted a triad of symptoms: ophthalmoplegia,
ataxia, and confusion. Although traditionally associated
with chronic alcoholism, WE can occur in any condition
that leads to malnutrition or impaired thiamine absorption.
In the context of pregnancy, hyperemesis gravidarum — a
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condition characterized by severe and persistent vomiting
— can precipitate WE by causing prolonged nutritional
deprivation. Other risk factors include bariatric surgery, dictary
restrictions, and conditions that increase metabolic demand
or impair thiamine absorption.l®! Despite its known etiology,
antepartum WE remains underdiagnosed due to its varied
clinical presentation, which can differ significantly from the
classic symptoms.

The clinical presentation of WE in pregnant women often
poses diagnostic challenges. Symptoms such as confusion,
ataxia, and nystagmus may be subtle or overshadowed by other
pregnancy-related conditions, leading to delays in diagnosis
and treatment.[*! Neuroimaging, particularly magnetic
resonance imaging (MRI), can reveal characteristic lesions;
yet, these findings may not always be present in the early
stages. Early intervention with high-dose thiamine is critical to
prevent permanent neurological damage and improve maternal
and fetal outcomes.®* Thus, heightened clinical awareness and
prompt recognition of WE symptoms in pregnant patients are
imperative for timely management.

The selection of this topic for review is driven by the need
to increase awareness among healthcare providers about the
importance of recognizing and managing WE in pregnant
women. Despite its potential for severe outcomes, antepartum
WE is often overlooked or misdiagnosed, leading to significant
morbidity. This review aims to consolidate current knowledge
on the pathophysiology, risk factors, clinical presentation,
diagnostic challenges, neuroimaging findings, and management
strategies of antepartum WE. By doing so, it seeks to provide
a comprehensive resource that highlights the importance of
early diagnosis and intervention, ultimately contributing to
better health-care practices and improved outcomes for both
mothers and their babies.

PatHoPHYSIOLOGY AND Risk FACTORS

The underlying mechanisms of WE focus on how thiamine
deficiency disrupts key biochemical pathways, leading to
neuronal injury and brain lesions. Thiamine is essential for the
function of enzymes involved in energy metabolism, and its
deficiency can cause cell death and lesions in regions such as
the mammillary bodies, thalamus, and brainstem. Thiamine
acts as a coenzyme for several key enzymes, including pyruvate
dehydrogenase, alpha-ketoglutarate dehydrogenase, and
transketolase, which are critical in the Krebs cycle and the
pentose phosphate pathway. When thiamine is deficient, these
enzymes’ activities are impaired, resulting in reduced ATP
production and increased oxidative stress, ultimately causing
neuronal injury and death.[®

Risk factors for antepartum WE will be discussed in detail,
including hyperemesis gravidarum, which leads to prolonged
vomiting and subsequent malnutrition; chronic alcoholism;
bariatric surgery; and dietary restrictions that are common
in pregnancy.l”) Hyperemesis gravidarum, characterized by
severe nausea and vomiting, can result in significant thiamine

depletion due to persistent vomiting and poor dietary intake.
Chronic alcoholism is another well-known risk factor, as alcohol
interferes with thiamine absorption and storage, exacerbating
the deficiency. In addition, individuals who have undergone
bariatric surgery may be at risk due to altered gastrointestinal
anatomy and nutrient absorption, leading to inadequate thiamine
levels. Dietary restrictions during pregnancy, whether due to
nausea, food aversions, or cultural practices, can further reduce
thiamine intake, increasing the risk of WE.[®!

Another critical aspect to consider is the interaction between
thiamine deficiency and other nutritional deficiencies, which
may co-occur and complicate the clinical picture. For instance,
deficiencies in other B vitamins, such as B12 and folate, can
exacerbate neurological symptoms and delay diagnosis. The
presence of multiple deficiencies can lead to a more complex
clinical presentation, making it challenging to identify and
treat WE promptly.”! In addition, conditions like hyperemesis
gravidarum and bariatric surgery not only cause thiamine
deficiency but also lead to deficits in other essential nutrients,
further aggravating the patient’s condition.

Finally, genetic predispositions and underlying health conditions
may play a role in the susceptibility to WE. Variations in genes
involved in thiamine transport and metabolism could affect
individual thiamine requirements and risk of deficiency. Chronic
health conditions such as gastrointestinal disorders, which impair
nutrient absorption, can also increase the risk of developing
WE. Understanding these genetic and health-related factors is
crucial for identifying at-risk populations and implementing
preventive measures effectively.'”! This multifaceted approach
to examining the pathophysiology and risk factors of WE
highlights the complexity of this condition and the importance
of comprehensive clinical assessment and intervention.

CuinicAL PresenTaTION AND DiaGNOSIS CHALLENGES

WE often presents with a classic triad of symptoms:
ophthalmoplegia (eye movement abnormalities), ataxia (loss of
coordination), and confusion or altered mental state. However, in
pregnant women, the presentation can be atypical or incomplete,
complicating diagnosis. This section will detail the various
clinical manifestations of WE, including less common symptoms
such as peripheral neuropathy and cardiovascular issues.!"

Clinical manifestations

Ophthalmoplegia

This symptom involves paralysis or weakness of the eye
muscles, leading to issues such as nystagmus (rapid,
involuntary eye movements), double vision, or drooping of the
eyelids (ptosis). In pregnant women, these symptoms might be
subtle or mistaken for other pregnancy-related issues, thereby
delaying diagnosis.['”

Ataxia

Ataxia refers to a loss of coordination and balance, making
it difficult for individuals to walk or perform tasks requiring
fine motor skills. In the context of pregnancy, ataxia might be
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attributed to general weakness or other neurological conditions,
which can further obscure the underlying cause.!*

Confusion or altered mental state

This encompasses a range of cognitive impairments, from mild
confusion and memory problems to severe disorientation and
psychosis. Pregnant women may experience mood swings and
cognitive changes due to hormonal fluctuations, complicating
the recognition of WE symptoms.['#!

Peripheral neuropathy

WE can also present with symptoms of peripheral neuropathy,
such as numbness, tingling, or pain in the extremities. These
symptoms are often less emphasized in the classic presentation
but are significant in a comprehensive assessment of WE,
especially in the pregnant population.!'s!

Cardiovascular issues

Cardiovascular manifestations may include tachycardia
(rapid heartbeat), low blood pressure, and heart failure.
These symptoms might overlap with common pregnancy
complications, making it crucial to distinguish them through
a thorough clinical evaluation.['s]

Diagnosis challenges

Atypical presentation in pregnancy

Pregnant women may present with an incomplete or atypical
manifestation of WE, which makes diagnosis challenging. The
classic triad is not always present, and symptoms like nausea,
vomiting, and fatigue can overlap with common pregnancy
experiences, masking the underlying condition.!!”

Clinical suspicion and risk factors

A high index of clinical suspicion is essential, particularly in
patients with risk factors such as hyperemesis gravidarum,
which can lead to prolonged vomiting and malnutrition.
Recognizing these risk factors early can prompt further
investigation and timely intervention.!'®

Limitations of clinical diagnosis

Clinical diagnosis of WE is challenging due to the non-specific
nature of symptoms and their overlap with other conditions.
The limitations of relying solely on clinical presentation
necessitate the use of additional diagnostic tools to confirm
the diagnosis.?!

Serum thiamine levels

Measurement of serum thiamine levels can aid in diagnosing
WE, although normal levels do not exclude the diagnosis
due to the difficulty in accurately reflecting tissue thiamine
stores. Low levels strongly support the diagnosis, especially
in symptomatic individuals.!'”!

Neuroimaging

Neuroimaging techniques, such as MRI, play a crucial role in
diagnosing WE. Typical findings include symmetrical lesions
in the thalamus, mammillary bodies, and periaqueductal area.
However, these findings might not be present in all cases, and
a normal MRI does not rule out WE.?

Challenges in Interpretation

The interpretation of diagnostic tests can be challenging.
For instance, MRI findings might be subtle or delayed, and
thiamine levels might not accurately reflect deficiency due to
assay limitations or concurrent illnesses.

Early recognition and diagnosis of WE in pregnant women are
critical to preventing severe neurological damage and adverse
pregnancy outcomes. By understanding the diverse clinical
manifestations and employing a high index of suspicion,
healthcare providers can improve diagnostic accuracy and
outcomes for affected individuals. This requires a comprehensive
approach, integrating clinical assessment with diagnostic tools
and considering the unique challenges posed by pregnancy.

NEeuroiMAGING FINDINGS

Neuroimaging plays a crucial role in the diagnosis of WE,
particularly MRI, which is the preferred modality due to its
superior ability to detect characteristic brain lesions. In WE,
MRI typically reveals symmetrical hyperintense lesions on
T2-weighted and fluid-attenuated inversion recovery sequences
in specific brain regions. These regions include the thalamus,
mammillary bodies, periaqueductal area, and midbrain.
Lesions may also appear in the cerebellum and medulla. These
findings are considered pathognomonic for WE, significantly
aiding in the diagnosis when the clinical presentation is
ambiguous or incomplete.?!

MRI’s advantage over other imaging modalities, such as
computed tomography (CT), lies in its high sensitivity to early
and subtle changes in brain tissue. CT scans often fail to detect the
characteristic lesions of WE until the disease is advanced. MRI,
on the other hand, can identify abnormalities even in the early
stages, allowing for prompt intervention. This early detection is
particularly vital in antepartum WE, where rapid diagnosis and
treatment are crucial to prevent irreversible damage to both the
mother and fetus. In addition, MRI does not involve ionizing
radiation, making it safer for pregnant patients.*”

However, interpreting MRI results in WE can present
challenges. Not all patients will show the classic lesions, and
the absence of abnormalities on MRI does not exclude the
diagnosis. Furthermore, lesions may be subtle or atypical,
necessitating a high degree of expertise in reading the scans.
In some cases, other conditions such as multiple sclerosis
or metabolic disorders can mimic the imaging appearance
of WE, potentially leading to misdiagnosis. Including case
studies or examples of neuroimaging in antepartum WE within
this section would illustrate these key points and provide
concrete examples of how MRI findings correlate with clinical
presentation and patient outcomes.

MANAGEMENT STRATEGIES DURING PREGNANCY

Prompt recognition and immediate thiamine supplementation
Management of WE during pregnancy necessitates prompt
recognition and immediate initiation of treatment with thiamine
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supplementation. Given the urgency of the condition and its
potential to cause severe and irreversible neurological damage,
rapid clinical assessment is critical. On suspicion of WE,
particularly in pregnant women with hyperemesis gravidarum
or other risk factors, high-dose intravenous thiamine should
be administered without delay. The initial recommended
dosage typically involves 500 mg of thiamine hydrochloride
intravenously 3 times daily for the first 2—3 days. This
aggressive approach ensures rapid replenishment of thiamine
levels, aiming to halt the progression of neurological damage.*

Continuing thiamine supplementation and supportive
measures

Following the acute phase, it is essential to continue thiamine
supplementation throughout the remainder of the pregnancy
and into the postpartum period to prevent recurrence. Once the
initial critical period has passed and the patient shows signs of
improvement, the regimen can be adjusted to oral thiamine,
typically at doses of 100-250 mg/day. Alongside thiamine,
comprehensive nutritional support is crucial. This includes
rehydration with appropriate electrolyte solutions to correct
any fluid and electrolyte imbalances caused by prolonged
vomiting or malnutrition. Ensuring a well-balanced diet rich
in essential nutrients helps in overall recovery and supports
both maternal and fetal health. Regular monitoring of thiamine
levels and overall nutritional status is necessary to adjust the
supplementation as needed.¥

Managing severe or refractory cases and monitoring

In cases where the response to initial thiamine supplementation
is inadequate or if the condition is particularly severe,
more intensive management may be required. This might
involve prolonged intravenous administration of thiamine or
increased dosages tailored to the patient’s clinical response.
Close maternal and fetal monitoring is imperative to detect
any complications early and to adjust the treatment plan
accordingly. Monitoring should include regular neurological
assessments, nutritional evaluations, and fetal well-being
checks through appropriate obstetric monitoring techniques.
In certain instances, coordination with a multidisciplinary
team, including neurologists, obstetricians, and nutritionists,
ensures comprehensive care for the patient. Management of
severe cases might also necessitate additional imaging studies
or adjustments in the supportive care regimen to address any
concurrent issues effectively.!*!

Overall, the goal of these management strategies is to ensure
timely and adequate thiamine repletion, provide supportive
care to address nutritional deficiencies, and closely monitor
both maternal and fetal health to mitigate the risks associated
with WE during pregnancy.

PHARMACOLOGICAL TREATMENTS AND GUIDELINES

Thiamine administration protocols
A cornerstone of pharmacological treatment for WE is
thiamine supplementation. This section will delve into

the recommended thiamine administration protocols,
emphasizing the importance of high-dose intravenous
thiamine during the acute phase of the condition. Guidelines
typically advocate for the administration of 500 mg of
thiamine hydrochloride intravenously 3 times daily for the
initial 2—3 days to rapidly replenish thiamine stores and prevent
further neurological damage. Once the acute phase is managed,
guidelines suggest transitioning to lower maintenance doses,
usually administered orally, to sustain thiamine levels and
prevent recurrence.! The efficacy and safety profiles of
various thiamine formulations, including oral, intravenous, and
intramuscular routes, will be critically compared to provide
clinicians with evidence-based insights into optimal thiamine
delivery methods.

Guidelines and recommendations

In addition to discussing thiamine administration protocols,
this section will comprehensively review guidelines from
major health organizations regarding the prevention and
treatment of WE in pregnant women. These guidelines often
stress the importance of routine thiamine supplementation
in high-risk populations, such as pregnant women with
hyperemesis gravidarum or those with a history of chronic
alcoholism. By adhering to these guidelines, health-care
providers can effectively identify at-risk individuals and
implement preventive measures to mitigate the risk of WE
development during pregnancy. Furthermore, potential side
effects and contraindications of thiamine therapy will be
meticulously examined to ensure a thorough understanding of
pharmacological management. By delineating these guidelines
and recommendations, this section aims to equip clinicians
with the necessary knowledge and tools to optimize thiamine
supplementation strategies and improve clinical outcomes in
pregnant women at risk of WE.2¢!

While current guidelines provide valuable insights into the
pharmacological management of WE during pregnancy,
ongoing research efforts continue to explore novel therapeutic
approaches and refine existing treatment protocols. This section
will briefly highlight promising avenues for future research,
including investigations into alternative thiamine formulations,
adjunctive therapies to enhance thiamine absorption and
utilization, and potential biomarkers for early detection and
monitoring of WE. By staying abreast of these developments,
health-care providers can anticipate advancements in
pharmacological treatments for WE and adapt their clinical
practices accordingly, ultimately enhancing patient care and
outcomes.?”

CoNCLUSION AND SuMMARY

The review will conclude by summarizing the key points
discussed, emphasizing the critical importance of early
diagnosis and prompt treatment of antepartum WE to prevent
serious complications. It will reiterate the need for heightened
awareness among health-care providers about the risk factors
and clinical presentation of WE in pregnant women. The
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summary will also highlight areas for future research, such
as the development of better diagnostic tools and strategies
for prevention in high-risk groups. This section will aim to
leave the reader with a clear understanding of antepartum WE
and the steps necessary to manage and prevent this serious
condition effectively.
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