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ANDRADE’'S SYNDROME

ANDRADE'S SYNDROME

Primary Disciplinary Field(s): Neurology, Pathology, Genetics

1. Core Definition

Andrade's Syndrome is the historical and eponymic designation for a specific, severe form of
hereditary amyloidosis, now most commonly classified as Familial Amyloid Polyneuropathy (FAP)
or Hereditary Transthyretin (ATTR) Amyloidosis, Type I. This condition is characterized by the
systemic deposition of misfolded transthyretin (TTR) protein into various tissues, particularly the
peripheral and autonomic nervous systems. It represents a devastating, progressive, and typically
fatal disorder if left untreated. The nomenclature of Andrade's Syndrome specifically refers to the
Portuguese form, which is caused by the TTR V30M mutation, prevalent in regions like P6voa de
Varzim, Portugal, where the condition was first meticulously documented. The syndrome is defined
by a constellation of symptoms including pronounced sensory deficits, autonomic dysfunction
leading to early menopause and impotence, and progressive motor weakness culminating in
flaccid paralysis.

The underlying pathological mechanism centers on the unstable nature of the TTR protein, a
tetramer primarily synthesized in the liver, which normally transports thyroid hormone and retinol
(Vitamin A). A point mutation in the TTR gene causes the resulting protein to destabilize, dissociate
into monomers, and aggregate into insoluble amyloid fibrils. These fibrils accumulate
extracellularly, disrupting normal tissue structure and function across multiple organ systems.
While the syndrome is fundamentally a neurological disorder due to the predominant involvement
of peripheral nerves (polyneuropathy), its systemic nature means that the heart, kidneys, eyes, and
gastrointestinal tract are also commonly affected, contributing significantly to morbidity and
mortality.

Clinically, the condition typically presents in young adulthood, distinguishing it from later-onset
forms of ATTR amyloidosis. The early onset, coupled with the distinctive presentation of peripheral
neuropathy alongside marked autonomic failure--such as severe gastrointestinal motility issues,
orthostatic hypotension, and the defining features of early menopause and impotence mentioned
in the original descriptions--established Andrade's Syndrome as a distinct clinical entity within the
broader spectrum of hereditary amyloid diseases. The earliest indications are frequently sensory
problems, where "A person with Andrade's Syndrome may have sensory problems and have
difficulties with his or her sensory systems," marking the initial phase of nerve degeneration.

2. Etymology and Historical Development

The name Andrade's Syndrome is an eponym derived from the groundbreaking work of
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Portuguese neurologist Méario Corino da Costa de Andrade (1906-2005). Dr. Andrade was

instrumental in the 1950s in characterizing the clinical and pathological features of this endemic
polyneuropathy observed in specific communities in Portugal, particularly along the northern coast.
His initial comprehensive description provided the medical community with the first detailed
understanding of this specific inherited condition, previously often misdiagnosed as other forms of
neuropathy or chronic iliness. The recognition of the familial pattern and its specific clinical course
was critical in isolating it as a distinct genetic disorder, leading to its initial designation as a "group
of amyloidic conditions."

The condition is also known by several synonyms, reflecting its complex historical classification
and the involvement of other researchers. These names include Corino de Andrade's
paramyloidosis, polyneuritic amyloidosis, and the often-cited Yvohlwill-Corino Andrade
Syndrome. The inclusion of German physician Joachim Friedrich Wohlwill (1881-1958)
acknowledges his early contributions to the pathological description of amyloidosis affecting the
nervous system, thereby linking clinical observation (Andrade) with pathological substantiation
(Wohlwill). The evolution of nomenclature reflects the shift from purely clinical observation
(Andrade's Syndrome) to pathological understanding and finally, to molecular genetics (Hereditary
ATTR Amyloidosis).

The identification of the specific genetic mutation--the substitution of methionine (M) for valine (V)
at position 30 (V30M) in the transthyretin gene--solidified the molecular basis of the disorder and
allowed for precise genetic testing and counseling. This discovery transformed the understanding
of the disease from an obscure regional disorder to a globally recognized genetic disease,
prompting research into stabilizing the TTR protein and developing targeted therapies, marking a
significant transition in its historical management from purely supportive care to disease
modification, thereby ensuring its place as a critical concept in hereditary neuropathies.

3. Pathophysiology: The Role of Amyloid

The defining feature of Andrade's Syndrome, like all forms of ATTR amyloidosis, is the misfolding
and systemic deposition of amyloid fibrils. The wild-type transthyretin protein forms a stable
tetramer necessary for physiological transport functions. In the hereditary form, specifically due to
the TTR V30M mutation common in Andrade's Syndrome, the protein structure is fundamentally
destabilized. This instability leads to the rapid dissociation of the tetramer into unstable monomers.
These monomers undergo conformational changes, aggregating first into oligomers and
subsequently into highly structured, insoluble amyloid fibrils characterized by a specific cross-beta
sheet configuration, which are inherently toxic to surrounding tissues.

These amyloid deposits are highly toxic, not merely by volume, but through direct interference with
cellular processes and mechanical compression of tissues. The specific clinical manifestations of
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Andrade's Syndrome arise from the tropism of these TTR deposits for the peripheral and
autonomic nervous systems. In the peripheral nerves, amyloid deposits accumulate in the
endoneurium, leading to axonal degeneration and demyelination, causing the sensory problems
and progressive motor deficits characteristic of the disease. Damage to the small-fiber sensory
nerves often precedes large-fiber involvement, leading initially to pain and temperature
disturbances, followed by loss of touch, vibration sense, and eventually significant motor
weakness.

Crucially, the autonomic nervous system is severely affected. Autonomic ganglia and nerve fibers
are infiltrated by amyloid, leading to profound autonomic neuropathy. This specific damage
manifests as critical functional impairments, including orthostatic hypotension (due to impaired
cardiovascular reflexes), severe gastrointestinal dysmotility (diarrhea alternating with constipation),
neurogenic bladder dysfunction, and the specific genitourinary symptoms cited in the original
description: early menopause in women and impotence in men. These autonomic features are
often the earliest and most debilitating components of the syndrome, distinguishing it sharply from
other hereditary neuropathies.

4. Key Characteristics

Progressive Sensory Problems: The syndrome typically initiates with small-fiber neuropathy,
manifesting as painful paresthesias and thermal sensory deficits, usually starting distally in the
lower extremities. The involvement of sensory systems is often the most reported early symptom,
causing patients significant distress before motor function is overtly impaired.

Autonomic Dysfunction: Profound autonomic neuropathy is a central feature, leading to severe
gastrointestinal issues, orthostatic hypotension, bladder incontinence, and sexual dysfunction,
including specific characteristics such as impotence and early menopause. These symptoms
often precede significant motor weakness.

Flaccid Paralysis: The motor neuropathy progresses over time, transitioning from distal weakness
to more proximal involvement, culminating in overall flaccid paralysis, severely limiting mobility
and necessitating significant supportive care in the advanced stages of the disease.

Systemic Amyloidosis: Beyond the neurological system, the condition involves the heart
(restrictive cardiomyopathy), kidneys (proteinuria leading to renal failure), and eyes (vitreous
opacities), making it a truly systemic disease requiring multidisciplinary management.

Genetic Basis: It is linked primarily to the TTR V30M mutation, transmitted in an autosomal
dominant fashion, confirming its status as a hereditary disease that clusters within specific
geographic and familial groups.
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5. Significance and Impact

The description of Andrade's Syndrome by Corino de Andrade was profoundly significant, marking
one of the earliest clear characterizations of a hereditary, progressive, systemic amyloid disease.
Before this work, such conditions were often misdiagnosed or considered idiopathic, hindering
accurate prognostication and genetic counseling. Andrade's meticulous clinical documentation
provided a necessary template for recognizing the characteristic pattern of small-fiber neuropathy
followed by autonomic failure and motor deficits, allowing for proper classification and focused
medical research into the disease mechanism.

The study of Andrade's Syndrome and the TTR V30M mutation has served as a critical model for
understanding protein misfolding diseases and developing targeted molecular therapies. The
realization that the liver was the primary source of the mutated protein led directly to the
development of liver transplantation as the first effective disease-modifying therapy. Subsequently,
the insights gained from studying TTR stability and aggregation were pivotal in the creation of TTR
stabilizers and, later, advanced gene-silencing technologies (siRNA and ASO). These therapeutic
breakthroughs derived from research into this specific syndrome now benefit all patients suffering
from ATTR amyloidosis worldwide.

The impact of the syndrome extends beyond medical science into socio-historical contexts,
particularly in endemic regions of Portugal, where the high prevalence of the disease devastated
families and communities for generations. The establishment of specialized centers and genetic
screening programs resulting from Andrade's initial work provided essential public health
infrastructure, highlighting the importance of understanding rare genetic disorders and
demonstrating the profound social and economic burden that such chronic, debilitating, and lethal
inherited conditions impose on affected populations.

6. Debates and Nomenclature

One persistent debate surrounding Andrade's Syndrome revolves around nomenclature and the
precise definition of the term. While historically powerful, using the eponym "Andrade's Syndrome"
is increasingly discouraged in favor of the genetically precise term Hereditary Transthyretin
Amyloidosis (ATTRv), often specifying the mutation (e.g., ATTRv V30M). This shift reflects
modern medical preference for etiology-based classification over geographical or historical
labeling, aiming for clarity in an era where multiple mutations cause similar systemic diseases.

A further area of clinical debate involves the phenotype variations associated with the V30M
mutation itself. While the classic Portuguese form presents with early onset (Type I) and dominant
neuropathic features, the same V30M mutation can present with a late-onset phenotype (after age
50) in other populations (e.g., Sweden, Japan), often exhibiting more pronounced cardiac
involvement initially. This phenotypic variability underscores that the term "Andrade's Syndrome" is
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best reserved for the classic, early-onset, severe polyneuropathic presentation first described by
Corino de Andrade, while the broader disease spectrum requires the more general ATTRv
classification.

Finally, there is ongoing research into the specific mechanism by which the amyloid deposition
causes the pronounced small-fiber neuropathy and subsequent large-fiber damage. Scientific
inquiry continues to explore whether the primary toxicity stems from the mature amyloid fibrils or
from preceding soluble oligomers--intermediate structures formed during the misfolding process
that are now believed to be highly neurotoxic. Resolving this mechanistic question is critical for
designing next-generation therapies that aim not just to stabilize the protein or reduce production,
but potentially to clear existing amyloid deposits or neutralize the most toxic intermediate species,
thereby optimizing patient outcomes and halting disease progression more effectively.

Further Reading

Transthyretin amyloidosis - Wikipedia
Corino de Andrade - Wikipedia
Familial Amyloid Polyneuropathy (FAP) - NIH Genetic and Rare Diseases Information Center
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