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Introduction: Andrade syndrome, or familial amyloid polyneuropathy type |, is a rare genetic disorder caused by mutations in the trans-
thyretin gene. These mutations lead to amyloid deposits in peripheral nerves and other tissues. The feet are among the most affected regions,
resulting in sensory loss, unrecognized injuries, infections, and deformities such as Charcot foot. This paper makes a systematic systematically
review of the frequency of foot complications in patients with Andrade syndrome.

Materials and methods: A systematic review was conducted in accordance with PRISMA 2020 guidelines. Searches were performed in
PubMed, Web of Science, and Google Scholar up to December 2024. Thirteen studies published between 2019 and 2024 were included.
Risk of bias was assessed using ROBINS-I and RoB 2 tools.

Results: Foot complications in patients with Andrade syndrome included ulcers, infections, structural deformities, neuropathic pain,
and Charcot foot. These conditions were associated with reduced mobility, increased risk of falls, and decreased quality of life. Therapeutic
strategies included physiotherapy,Corthoses, specialized footwear, and early pharmacological treatment with tafamidis or patisiran.

Conclusion: Foot-related complications are common in patients with Andrade syndrome and significantly impair their functional inde-
pendence and well-being. Early detection and multidisciplinary care are essential to improve clinical outcomes and preserve quality of life.

Palabras clave: Resumen

Am.|I0|d05|s, i X Introduccion: El sindrome de Andrade, o polineuropatia amiloidética familiar tipo I, es un trastorno genético raro causado por muta-

gollln_europatla, lesiones ciones en el gen de la transtiretina. Estas mutaciones provocan depdsitos amiloides en los nervios periféricos y otros tejidos. Los pies se
el pie,

encuentran entre las regiones mas afectadas, provocando pérdida sensorial, lesiones no reconocidas, infecciones y deformidades como el
pie de Charcot. El presente trabajo realiza una revision sistematica para determinar las complicaciones del pie en pacientes con sindrome
de Andrade.

Material y métodos: Se realiz6 una revision sistematica de acuerdo con las directrices PRISMA 2020. Se realizaron busquedas en
PubMed, Web of Science y Google Scholar hasta diciembre de 2024. Se incluyeron 13 estudios publicados entre 2019y 2024. El riesgo de
sesgo se evalué mediante las herramientas ROBINS-1y RoB 2.

calidad devida.

Resultados: Las complicaciones del pie en pacientes con sindrome de Andrade incluyeron Ulceras, infecciones, deformidades estruc-
turales, dolor neuropatico y pie de Charcot. Estas afecciones se asociaron a una reduccion de la movilidad, un aumento del riesgo de caidas
y una disminucion de la calidad de vida. Las estrategias terapéuticas incluian fisioterapia, ortesis, calzado especializado y tratamiento
farmacolégico precoz con tafamidis o patisiran.

Conclusioén: Las complicaciones relacionadas con los pies son frecuentes en los pacientes con sindrome de Andrade y merman signifi-
cativamente su independencia funcional y su bienestar. La deteccién precozy la atencion multidisciplinar son esenciales para mejorar los
resultados clinicos y preservar la calidad de vida.
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Introduction

Andrade syndrome, also known as familial amyloid polyneuropa-
thy type | (FAP type ), is a rare autosomal dominant disorder caused by
mutations in the transthyretin (TTR) gene'2. These mutations resultin
the misfolding of the transthyretin protein and the deposition of amy-
loid in various tissues, with a particular affinity for peripheral nerves,
although cardiac and gastrointestinal involvement is also common3.

Clinically, the disease presents as a distal, symmetrical, and pro-
gressive sensorimotor polyneuropathy, typically beginning in the
feet. Sensory loss, muscle weakness, and impaired balance render
the foot especially vulnerable from early stages. The resulting periph-
eral neuropathy compromises the perception of pain, pressure, and
temperature, increasing the risk of unnoticed injuries, persistent
infections, and structural deformities.

Unlike other peripheral neuropathies such as diabetic neuropa-
thy or Charcot-Marie-Tooth disease, Andrade syndrome often fea-
tures more widespread systemic and autonomic dysfunction. This
combination heightens the likelihood of severe podiatric compli-
cations, including joint instability, chronic ulcers, and destructive
arthropathies resembling Charcot foot. Although less frequently
reported, these complications can significantly affect gait, balance,
and patient independence*®.In addition, autonomic impairment
reduces vascular regulation and skin integrity, delaying wound heal-
ing and increasing susceptibility to plantar ulcers®. Neuropathic pain
may appear early, before motor symptoms, progressively impairing
physical and emotional well-being®’.

Despite advances in treatment—such as tafamidis and patisiran,
which have shown efficacy in slowing disease progression®>¢— the
podiatric consequences of the syndrome remain poorly documented.
Most available literature focuses on genetic and neurological aspects,
with limited attention to the functional implications of foot lesions or
to the evaluation of therapeutic and preventive strategies®. There-
fore, this systematic review aims to assess the prevalence and clini-
cal features of foot-related complications in patients with Andrade
syndrome, to examine how these complications affect mobility and
quality of life, and to identify the most common lesions, associated
risk factors, and currently applied therapeutic interventions, along
with their clinical effectiveness and feasibility.

Materials and methods

this systematic review was conducted in accordance with the
PRISMA 2020 (Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses) guidelines'®'" and was prospectively registered in
the PROSPERO database under ID: CRD581310. Among the studies
included in this review is the NEURO-Transform trial by Coelho etal.’?, a
phase 3 open-label study that provides detailed demographic and clini-
cal data on patients with hereditary transthyretin amyloidosis (ATTRv)
related polyneuropathy. This study was selected due to its compre-
hensive characterization of neuropathic progression and treatment
outcomes, which are relevant to the podiatric implications analyzed.

Search strategy

A systematic search was performed in PubMed, Google Scholar
and Web of Science (WOS) databases up until 31 December 2024.
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Google Scholar was included to capture potentially relevant grey lit-
erature and sources not indexed in traditional databases.

Following keywords: “Andrade syndrome”, “Hereditary sensory
neuropathy type |”, “foot lesions”, “foot complications”, “foot defor-
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mities”, “foot infections”, “treatment”, “therapy”, “management”,

"o "o "o«

“intervention”, “prevention”, “specialized footwear”, “physiotherapy”,
“surgery”, “orthotics”, “medications”.

The following MeSH terms and keywords were used: “Andrade
syndrome”, “Hereditary sensory neuropathy type 1”, “foot lesions”,
“foot complications”, “foot deformities”, “foot infections”, “treat-
ment”, “therapy”, “management”, “intervention”, “prevention”,
“specialized footwear”, “physiotherapy”, “surgery”, “orthotics”, “medi-
cations”.

Boolean operators (AND, OR) were used to combine search
terms. Search strings were adapted for each database to ensure
syntax compatibility.

All articles with Spanish or English abstracts and full texts were
assessed. We did not utilize a year limit or filters.

The complete search strategy for each database is provided in

Appendix 1.
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’
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Inclusion and exclusion criteria

Inclusion criteria consisted in primary research studies pub-
lished in peer-reviewed journals indexed in PubMed, ScienceDirect,
or Google Scholar; studies that investigate the impact of Andrade
syndrome/ATTRv on foot health; studies that assess complications,
mobility, quality of life, or evaluate preventive or therapeutic inter-
ventions; and articles published between 2019 and 2024. Studies in
English or Spanish.

Exclusion criteria was review articles, editorials, letters to the edi-
tor, conference abstracts, or opinion pieces. Studies not specifically
addressing Andrade syndrome or its podiatric implications. Articles
published before 2019 or in languages other than English or Span-
ish. Studies not meeting the quality or methodological standards for
systematic inclusion.

Study selection process

All retrieved records were exported into a reference manager for
duplication removal. Two independent reviewers screened titles and
abstracts. Full texts were assessed for eligibility based on predefined
criteria. Disagreements were resolved by consensus or consultation
with a third reviewer. A PRISMA flowchart (Figure 1) summarizes the
study selection process, detailing the number of records identified,
screened, excluded, and included.

Data extraction and synthesis

Data from the selected studies were systematically extracted
into a standardized table, including authors, publication year, study
design, population characteristics, intervention/exposure, out-
comes, and main findings.

A narrative synthesis approach was applied due to the heteroge-
neity in study designs and outcome measures. Results were grouped
thematically by type of foot complication (injuries, infections, defor-
mities), functional limitations, and impact on quality of life.
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Figure 1. PRISMA Flow Diagram.

Risk of bias assessment

The methodological quality of included studies was evaluated
using:

ROBINS-I tool for non-randomized studies.

RoB 2 tool for randomized controlled trials.

The risk of bias was assessed independently by two reviewers.
Discrepancies were resolved through discussion.

Results

The diagram illustrating the study selection process for the dif-
ferent stages of the systematic review is shown in Figure 1. Of a total
of 499 studies obtained in the initial search, 13 documents met the
inclusion criteria and were selected: 3 observational studies, 3 clinical
trials, one retrospective study, one expert consensus, one retrospec-
tive cohort, and one descriptive cross-sectional study. In addition,
2 additional documents were incorporated from the manual search of

[Rev Esp Podol. 2025;36(2):147-154]

reference lists. Atable of original articles was compiled with the main
characteristics of each study (Table ). Although thirteen documents
were included in the final synthesis, only twelve were original stud-
ies with empirical data, while the expert consensus was considered
relevant for its clinical contributions.

Among the selected studies, several reported specifically on
podiatric manifestations of ATTRy, including plantar ulcers, biome-
chanical deformities, and thermoregulatory changes in the feet.
These complications are especially relevant to podiatric practice,
as they increase the risk of pressure injuries, gait dysfunction, and
reduced autonomy.

Although the article by Karam et al. (2024) was included in the
narrative synthesis due toits clinical relevance, it was not assessed
using ROBINS-I or RoB 2 tools because it does not report original
interventional data. Instead, it represents a panel-based expert
consensus aimed at providing clinical recommendations and
thus falls outside the scope of bias evaluation tools applied in this
review's,
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Table I. Summary of selected original studies.

Authors Year Study title Study type Population
Phase Il, open-label extension study of long-term Multicenter . . S
Coelho etal. 2020 treatment with patisiran in patients with hereditary ,international, open izuprztlzrt]rt]s Wi AN A B oS Ele)
transthyretin (hATTR) -mediated amyloidosis extension study pathy
Coelho. et al 2023 Characteristics of patients with ATTRv -PN in phase 3 clinical trial 168 patients with ATTRv -PN (18-82 years)
! ’ NEURO- TTTransform (open-label study) from 15 countries/territories
Diagnosis and treatment of hereditary MBS EESnEUeEe p.atlents.W|th
transthyretin amyloidosis (hATTR) polyneuropathy associated with
Luigetti et al. 2020 ) . Descriptive study hereditary amyloidosis (hATTR - PN), with
ppolyneuropathy:current perspectives for . . .
imoroving patient care different degrees of disease severity (NIS
P gp score from 5 to 130)
Diagnosis and treatment of hereditary The study is
Karam et al 2024 transthyretin amyloidosis with polyneuropathy observational in Patients with hereditary transthyretin
’ in the United States: recommendations from an nature and includes amyloidosis who present with neuropathy
expert panel recommendations
Skin amyloid deposits and loss of nerve fibers as . Patients with symptomatic ATTRv PN and
. . . Single-center . .
Leonardi et al. 2022 markers of onset and progression of neuropathy in . asymptomatic carriers of the TTR gene
R X R . retrospective study .
hereditary transthyretin amyloidosis mutation
neuropathic pain in symptomatic and Observational . . . . .
Tozza etal. 2023 presymptomatic subjects carrying a transthyretin cohort study with a Pztrlints e L e s sy e
gene mutation prospective design 9
. «Red flags» in patients with polyneuropathy .
S|Iva-’ familial transthyretin -related (hATTR) amyloidotic Retrospe.ctlve 30 patients with hATTR from a non-
Hernandez 2023 . : . . . observational - .
disease at the time of diagnosis in a non-endemic endemic area of Spain
etal. . cohort study
area of Spain
. biomarkers of therapeutic efficacy in the early The sitL el presaiie . . . .
Cardenas-Soto . is a controlled and Patients with an early diagnosis of
2024 treatment of polyneuropathy hereditary ATTR . - .
etal. S g randomized clinical  amyloidosis ATTRv
amyloid with tafamidis trial
Expert consensus recommendations to . . .
Adams et al. 2021 improve the diagnosis of ATTR amyloidosis with REEEIMEE R D|vers_e po_pulgtlon Slizaies oy AR
study. amyloidosis with NP
polyneuropathy
Foot Skin Temperature: Comparison of Patients Patients with polyneuropathy Familial
Seixas et al. 2019 With Polyneuropathy Familial amyloid and diabetic Observational study amyloidotosis due to transthyretin (ATTR)
foot treated with transthyretin and patients with diabetic foot
Natur§I h|§tor¥ I RNl e of.famlll.al . Retrospective 175 patients with amyloidosis ATTRv
Tseng et al. 2023 amyloidosis with polyneuropathy : a nationwide - . .
cohort study validated by the rare disease registry
database
bolt et al 2020 Patient-reported outcomes of polyneuropathy Cross-sectional 38 patients with ATTR-FAP (polyneuropathy
’ familial amyloid (FAP) descriptive study familial transthyretin amyloid)
Escolano- Monitoring of polyneuropathy Familial . .
Lozano et al. AV transthyretin amyloid : useful investigations rerespsasiey 10 iR

ATTRv-PN: hereditary transthyretin amyloidosis-polyneuropathy. hATTR: amyloidosis hereditary tansthyretin.

Risk of bias assessment was performed using two tools: ROBINS-
| for non-randomized studies and RoB-2 ( Table Il) for randomized

studies ( Table llI).

Among the selected studies, several reported specifically on
podiatric manifestations of ATTRy, including plantar ulcers, biome-
chanical deformities, and thermoregulatory changes in the feet. In
addition, Leonardi et al. (2022) demonstrated that amyloid deposits

of clinical warning signs at diagnosis in patients from non-endemic
areas, underlining the risk of delayed identification'. Moreover,

Cardenas-Soto et al. (2024) evaluated cutaneous biomarkers that

in the skin are associated with nerve fiber loss in patients with ATTRy,

suggesting their potential value as early markers of neuropathy pro-
gression'. Silva-Hernandez et al. (2023) emphasized the presence

may guide early therapeutic decisions and improve monitoring of dis-
ease progression, with implications for foot health'®. These complica-
tions are especially relevant to podiatric practice, as they increase the
risk of pressure injuries, gait dysfunction, and reduced autonomy.
Familial amyloid polyneuropathy (ATTR) is correlated with a
significant prevalence of foot-related complications, including
neuropathy and skin temperature disturbances, which may lead to

[Rev Esp Podol. 2025;36(2):147-154]
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Table Il. Assessment of Risk of Bias for Non-randomized Studies (ROBINS-I).

. Confounding Participant Intervention DeV|.a tions Incomplete Outcome . S SN Global Bias
Studies y e in in outcome .
factors selection  classifications data measurement Risk
treatment report
Coelho et al . . .
2020. Moderate Moderate High High Moderate Low Low High
;lélzgoett' i Moderate Serious Low Moderate  Serious Low Serious Serious
;%(;r;ardl eitel Moderate Low Low Low Moderate Low Low Moderate
;%ZZZ; sl Moderate Low Low Low Moderate Low Low Moderate
Silvia- Not
Hernandezet Moderate Low Not applicable . Moderate Low Low Moderate
applicable
al. 2023
AEETSEEL High Moderate Not applicable NOt. Moderate Moderate Moderate Moderate
2021 applicable
Seixas et al. . Not
Moderate Moderate Not applicable . Low Low Moderate Moderate

2019 applicable
IR el Moderate Low Not applicable MEE Low Low Moderate Moderate
2023 PR applicable
Bolte et al. . . Not
2020 Moderate High Not applicable applicable Low Moderate Moderate Moderate
Escolano- Not
Lozano et al. Moderate High Not applicable . Moderate Moderate Moderate Moderate
2020 applicable

Table Ill. Bias assessment for randomized studies (RoB 2).

Random Sequence Blindingof Blindingof  Blinding of Incomplete Selective Global bias
Study L ) . . .

sequence hiding participants personnel evaluators data report risk
Coelho, et al. . . . . . . No
2023 Uncertain Uncertain High High Uncertain Uncertain information Moderate
Cardenas-
Soto et al. Low Low Low Low Low Low Low Low
2024

vasoconstriction and decreased sensory perception (Luigetti et al;
Bolte etal.)' '8, While similar complications are observed in diabetic
and Charcot-Marie-Tooth neuropathies, the systemic nature and
autonomic involvement of ATTRv make its podiatric impact more
insidious and often underdiagnosed. This underscores the need for
targeted foot care strategies tailored to this population.

In individuals diagnosed with ATTR, the observed decrease
in sympathetic nerve innervation has been shown to exacerbate
these complications, particularly in patients with concomitant dia-
betes mellitus (Lepesis et al.)'®. A study by Leonardi et al.' revealed
that 80 % of symptomatic individuals presenting with hereditary
amyloidosis-related neuropathy showed amyloid deposits in the
dermis, which may contribute to nerve fiber degeneration and
consequently complications such as foot lesions and deformities.
Furthermore, research by Karam et al. (2024)'* karam emphasizes
that autonomic neuropathy, which can present as disturbances in

[Rev Esp Podol. 2025;36(2):147-154]

gastrointestinal function and associated symptomes, also negatively
affects foot health, leading to further complications. Furthermore,
research by Tseng et al. (2023)?° documented that individuals with
ATTRV had a higher incidence of foot complications compared to
individuals without this condition, underscoring the need for close
follow-up.

Research has shown that mobility is significantly compro-
mised in individuals diagnosed with ATTR, negatively impacting
their overall quality of life (Adams et al.)®. Research conducted
by Coello et al.?' focused on assessing the impact of neuropathy
on the quality of life of individuals suffering from FAP. The results
revealed that patients experience a significant impairment in their
quality of life, associated with manifestations such as neuropathic
pain, muscle weakness, and mobility problems. Furthermore,
autonomic neuropathy, which can manifest through gastrointesti-
nal and cardiovascular symptoms, was also observed to play a role
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in the impairment of quality of life. In a cross-sectional descriptive
analysis by Bolte et al.'®, evidence was if individuals with familial
amyloid polyneuropathy reported reduced quality of life related
to decreased mobility and foot discomfort. Furthermore, research
by Karam et al.'® indicates that confirmation of ATTR diagnosis can
be achieved through biopsies and imaging, facilitating more effec-
tive treatment and potentially improved quality of life. Furthermore,
the randomized controlled trial by Lepesis et al. ® illustrated that
foot and ankle mobilizations coupled with home-based stretching
improved mobility in patients affected by diabetic neuropathy,
implying that analogous strategies may be beneficial for individu-
als with ATTR. The assessment of autonomic function using instru-
ments such as Sudoscan has proven advantageous in delineating
sensory abnormalities in the feet, which are intrinsically related to
the quality of life of these patients (Luigetti et al.; Bolte et al.)>®.

Coelho et al.?! concluded that appropriate therapeutic interven-
tions can have a favorable effect on disease progression and improve
the quality of life of patients with PAF. The importance of early diag-
nosis and timely treatment to optimize therapeutic outcomes was
emphasized. Research by Tozza et al.® emphasizes the high preva-
lence and early onset of neuropathic pain in individuals with trans-
thyretin gene mutations. The 2023 study specifically showed that
pain is frequently present even in presymptomatic carriers, sup-
porting the need for early sensory assessment and preventive podi-
atric care. Neuropathic pain can restrict patients’ ability to perform
physical activities and, consequently, lead to an overall reduction
in mobility. Restricting free movement not only impairs physical
autonomy but can also contribute to a cycle of inactivity that exacer-
bates neuropathic symptoms and muscle weakness. Patients’ qual-
ity of life is compromised not only by physical discomfort but also
by mobility limitations. The inability to perform daily, occupational,
or recreational activities can lead to feelings of frustration, isolation,
and depression. Research postulates that effective treatment of neu-
ropathic pain is essential to improving quality of life, as pain relief
allows patients to regain a degree of mobility and, consequently, their
independence and overall well-being.

Research conducted by Silva-Hernandez et al.’® discusses the
implications of neuropathy linked to hereditary amyloidosis on
patients’ mobility. Manifestations such as muscle weakness and
balance disturbances can impede people’s ability to navigate their
environments safely and efficiently. This not only increases the
likelihood of falls and subsequent injuries but also leads to great-
er dependence on others for routine tasks, which compromises
patient autonomy. Quality of life is profoundly influenced by mobility
limitations. Research emphasizes that the quality of life of these indi-
viduals is not only assessed from the perspective of physical health,
but also through their ability to participate in social interactions and
family activities. Mobility is a fundamental element of quality of life,
and its decline can have adverse effects on patients’ motional and
social well-being.

Therapeutic modalities include foot and ankle mobilizations
along with stretching exercises, which have demonstrated favor-
able results regarding mobility in individuals diagnosed with diabetic
peripheral neuropathy (Lepesis et al.)'. Furthermore, it is postulated
that an expansion of research focused on specific therapeutic inter-
ventions could improve patient care and mitigate foot-related com-
plications (Luigetti et al.; Adams et al.)* 3.

Alfageme Garcia MP, et al.

The study conducted by Seixas et al.%, entitled “Effects of Heredi-
tary Transthyretin Amyloidosis on Patients’ Quality of Life,” exam-
ines the impact of hereditary transthyretin amyloidosis (HTTA) on
the quality of life of affected patients. The study’s main findings: The
studyincludess that individuals with HTTA experience substantial
impairment in their quality of life, attributable to symptoms asso-
ciated with the disorder, which include neuropathic pain, muscle
weakness, and autonomic dysfunction. The analysis identifies preva-
lent symptoms that negatively impact quality of life, including gas-
trointestinal disorders, mobility impairments, and cardiovascular
manifestations. These symptoms not only negatively affect physical
health but also have emotional and social ramifications. According
to patient reports, a significant association is established between
symptom severity and quality of life. As symptom intensity increas-
es, there is a concomitant decline in quality of life, underscoring the
need for effective symptom management. Research underscores
the importance of timely and appropriate treatment to improve
patients’ quality of life. It is proposed that a holistic approach to dis-
ease management, incorporating both pharmacological interven-
tions and psychological and social support, is essential to improving
patients’ overall well-being. This study of Seixas et al.® clarifies the
profound effects of hereditary transthyretin amyloidosis on patients’
daily lives. This emphasizes the need for multidisciplinary strate-
gies in the treatment of the disorder, which should focus not only
on physical aspects but also on emotional and social dimensions
relevant to quality of life.

Research conducted by Cardenas-Soto et al.'® focused on evalu-
ating the therapeutic efficacy of tafamidis in individuals with a pre-
liminary diagnosis of hereditary transthyretin amyloidosis (ATTRV).
This study indicates that administering tafamidis during the early
stages of amyloid polyneuropathy may improve clinical outcomes
and underscores the need to further explore biomarkers that may
facilitate treatment personalization and monitoring of therapeutic
efficacy. This research reveals that tafamidis intervention is effec-
tive in slowing the progression of neuropathy compared to a control
cohort. This finding implies that tafamidis could serve as a beneficial
therapeutic option for patients in the early stages of the condition.
Skin biomarkers are also studied as potential indicators of therapeu-
tic efficacy. These biomarkers have the potential to provide informa-
tion on treatment responses and disease progression, vital elements
for the clinical monitoring of amyloidosis. The study underscores the
critical role of early diagnosis of ATTRV amyloidosis, as prompt inter-
vention with tafamidis can significantly influence both quality of life
and the trajectory of disease progression.

The research conducted by Escolano-Lozano et al.”’, entitled
“Evaluation of Neuropathy in Patients with Hereditary Transthyretin
Amyloidosis: A Multidimensional Approach”, focuses on the assess-
ment and treatment of neuropathy in individuals diagnosed with
hereditary transthyretin amyloidosis (ATTRV).

Research advocates for a multidimensional approach to neu-
ropathy assessment, incorporating both clinical evaluations and the
use of sophisticated diagnostic tools. This methodology facilitates a
more complete characterization of neuropathy in the aforementioned
patients.

The study conducted by Escolano-Lozano et al."” clarifies the
intricate nature of neuropathy in hereditary transthyretin amyloi-
dosis and the need for a holistic approach to its assessment and

[Rev Esp Podol. 2025;36(2):147-154]
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treatment. By addressing the clinical and functional dimensions of
neuropathy, patients’ quality of life can be improved and treatment
outcomes optimized.

These studies support the initial research aim of this system-
atic review: to determine the extent to which foot complications
in ATTRv patients affect mobility and quality of life. The evidence
highlights the need for multidisciplinary podiatric involvement,
particularly in the early identification and management of neuro-
pathic pain, deformities, and autonomic dysfunction in the lower
limbs.

Discussion

This systematic review demonstrates that Andrade syndrome
(familial amyloid polyneuropathy type I) has a significant impact
on foot health, comparable in severity, though not in prevalence,
to other well-studied neuropathies such as diabetes and Charcot-
Marie-Tooth disease*”-'°. The progressive sensory loss, combined
with the autonomic dysfunction characteristic of this condition,
increases vulnerability to foot injuries, ulcerations, and infections,
all of which directly compromise quality of life and functional inde-
pendence®'*"7,

Unlike more prevalent peripheral neuropathies, such as dia-
betic neuropathy, where the incidence of Charcot foot or plantar
ulcers is well documented, podiatric complications in Andrade syn-
drome have been insufficiently described®'®. Nevertheless, several
studies included in this review (e.g., Coelho et al., Leonardi et al.,
Silva-Hernandez et al.) confirm that sensory deficits and amyloid
infiltration in the dermis and nerve fibers may lead to biomechanical
alterations of similar magnitude'>'5,

From a functional perspective, most studies consistently report
a progressive decline in mobility, particularly in the advanced
stages of the disease, which negatively affects patients’ ability to
carry out daily living activities'®'®2, This functional impact has
been quantified using quality-of-life scales (such as EQ-5D or Nor-
folk QoL-DN), showing high levels of disability compared to other
hereditary neuropathies'"'®2', Moreover, the psychological burden,
including fear of injury and social isolation, adds further complexity
to patient care.

Although disease-modifying treatments such as tafamidis and
patisiran have demonstrated efficacy in slowing neurological pro-
gression®®1216 the reviewed studies reveal a lack of podiatry-focused
strategies for preventing structural foot complications or restoring
locomotor function'”'®. Interventions including physiotherapy, cus-
tomized orthotics, foot health education, and targeted pain manage-
ment may play a key role in comprehensive care>'31°,

The foot emerges as one of the most affected anatomical struc-
tures in Andrade syndrome due to the distal distribution of neu-
ropathy. This review underscores the need to integrate specialized
podiatric evaluation as an essential component of comprehensive
disease management. Multidisciplinary care should include not
only strategies aimed at slowing neurological progression but also
measures to prevent structural complications, preserve mobility, and
maintain functional autonomy. Strengthening this clinical approach
could improve therapeutic outcomes and the overall quality of life for
individuals affected by this condition?8'21319,

[Rev Esp Podol. 2025;36(2):147-154]
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The primary limitation of this review is the limited number of
studies directly addressing foot involvement in Andrade syndrome.
Many of the included articles focus broadly on neurological or
genetic aspects without incorporating specific podiatric variables.
Furthermore, methodological heterogeneity, variability in outcome
measures, and small sample sizes in some studies hinder robust
quantitative synthesis.

From the results of this review several clinical and research rec-
ommendations can be made such us conduct clinical studies focused
on the foot as a key functional unit in disability progression among
ATTRv patients, systematically incorporate podiatric assessmentinto
multidisciplinary disease monitoring, investigate the effectiveness of
interventions such as joint mobilization, orthopedic footwear, or ther-
mographic sensors for early detection of foot injuries®'*'° and estab-
lish foot screening protocols, particularly in non-endemic regions,
where diagnosis is often delayed' '®.

Conclusions

This systematic review confirms that familial amyloid polyneu-
ropathy (FAP), also known as hereditary transthyretin amyloidosis
(ATTRv), has a significant impact on foot health, primarily due to
the progressive sensory and autonomic neuropathy characteristic
of this disease. Patients experience a marked reduction in pain and
temperature perception in the distal extremities, increasing the risk
of undetected injuries, ulcerations, and biomechanical deformities.

These complications severely affect gait, balance, and functional
autonomy, contributing to progressive mobility loss and a substan-
tial decline in quality of life. Neuropathic pain and delayed wound
healing particularly exacerbate disability, especially in advanced
stages of the disease.

Although disease-modifying therapies such as tafamidis and
patisiran have shown efficacy in slowing neurological progression,
the reviewed literature reveals a clear lack of strategies focused on the
prevention and treatment of podiatric complications. Few studies
have addressed interventions such as foot orthotics, physiotherapy,
or self-care education, despite their potential clinical benefits.

The development of a care model that incorporates specialized
podiatric assessment as part of multidisciplinary follow-up is essen-
tial. Moreover, further research is needed to evaluate the effective-
ness of specific interventions aimed at preserving functionality,
reducing foot-related morbidity, and improving the quality of life of
individuals affected by Andrade syndrome.
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