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Abstract
Introduction: Transthyretin-mediated hereditary amyloidosis is an autosomal dominant disease with progressive systemic 
involvement that affects the function of multiple organs and is associated with high morbidity and mortality. Patients present 
neurological, cardiac, autonomic, ophthalmological and renal involvement, among others, related to the patient’s genotype. 
These alterations affect quality of life and are directly related to early mortality. Peripheral neuropathy is an early marker of 
the disease. Its identification allows early treatment with disease-modifying therapies aimed at stabilizing disease progression, 
which, along with adequate follow-up, has a positive impact on patients’ quality of life and prolongs life expectancy. 
Objective: To structure a series of recommendations appropriate to the local setting on treatment and follow-up in patients 
with hereditary transthyretin-mediated amyloidosis. Materials and method: Delphi methodology was used, and a cut-off point 
of 75% favorability was established. Results and conclusions: A series of recommendations were presented based on the 
available evidence and international recommendations, applicable to the local setting, on diagnostic methods that facilitate 
early detection of the affected patient and the parameters for initiation of treatment and follow-up that improve the quality of 
life, decrease complications, and increase the life expectancy of these patients.
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Introduction

Hereditary transthyretin-mediated (hATTR) amyloidosis is 
a rare, progressively debilitating and fatal disease caused 
by a pathogenic transthyretin (TTR) mutation1-4. It has a 
global prevalence of 5 to 10,000  cases worldwide, with 
endemic areas5. Approximately 150 TTR mutations or 
pathogenic deletions6 have been reported to date, with gen-
otype-phenotype variability and incomplete penetrance7,8.

Genotypic characterization of the patients allows treat-
ment and follow-up to be individualized, given its high 
phenotypic variability9,10 and the association of certain 
mutations with specific phenotypes11-13. The most com-
mon mutation in the world is p.Val50Met, which occurs 
with endemic regional variations and is characterized by 
polyneuropathy with autonomic and ocular involve-
ment14,15. On the other hand, patients with p.Leu78His, 
p.Leu78Arg, p.Lys90Asn, p.Ile104Ser, p.Ile127Val and 
p.Tyr134His variants have carpal tunnel syndrome as 
their first symptom14, while those with p.Asp38Asn, p.Val-
40Ile, p.Pro44Ser, p.Ala65Thr, p.Ala65Ser, p.His76Arg, 
p.Gly77Arg, p.Ile88Leu, p.Ala101Thr, p.Ala101Val, p.His-
108Arg, p.Glu112Lys, p.Arg123Ser, p.Leu131Met and 
p.Val142Ile genotypes develop cardiomyopathy without 
peripheral neuropathy14. There is another subgroup of 
hATTR patients who present the following genotypic 
variations: p.Leu32Pro, p.Asp38Gly, p.Ala45Thr, p.Val-
50Gly, p.Ala56Pro, p.Gly73Glu, p.Gly73Ala, p.Phe84Ser, 
p.Tyr89His or p.Tyr134Cys14, and these patients accumu-
late amyloid in the leptomeningeal membranes and 
blood vessels of the subarachnoid space.

Transthyretin is mainly synthesized in the liver, with 
less synthesis in the choroid plexuses and retinal pigment 

epithelium8,16-18. It circulates as a tetramer and is involved 
in vitamin A-retinol and thyroxin transport19,20. Transthyre-
tin mutations result in an unstable protein which dissoci-
ates into monomers, misfolds and aggregates in amyloid 
fibrils21,22 that accumulate in the extracellular space of 
organs and tissues1,3. Amyloid deposits cause organ 
damage with manifestations like bilateral sensory and 
motor polyneuropathy, autonomic dysfunction, infiltrative 
cardiomyopathy and cardiac dysautonomia1,3,8,23-33.

The age of symptom onset varies; once instated, the 
disease progresses relatively rapidly in its neuropathic 
presentation9, and, therefore, three to five years after 
symptoms begin, patients begin to need assistance for 
walking, and they can lose that function within five to 
ten years if not treated9. Death occurs approximately 
4.7 years after diagnosis, and patients with heart dis-
ease have a life expectancy of 3.4 years9.

Despite the genotypic-phenotypic variability reported in 
these patients, heart disease and polyneuropathy occur 
in most12,34-36. From a neurological perspective, patients 
with hATTR have mixed axonal polyneuropathy with sen-
sory and motor symptoms9, with peripheral neuropathy 
being an early marker of the disease. In some cases and 
genotypes, the neuropathy may be compressive, in which 
case carpal tunnel syndrome is the most common man-
ifestation9. The symptoms derived from neurological com-
plications include pain, paresthesia, difficulty walking, 
balance disorders and difficulty with fine motor movement 
in the hands. Some negative signs are related to loss of 
the sensory function, such as hypoalgesia and/or anes-
thesia to pain in the lower extremities, areflexia, apalles-
thesia in the feet and muscular weakness, such as 
bilateral foot drop9. From a cardiac perspective, the 

Resumen
Introducción: La amiloidosis hereditaria mediada por transtirretina es una enfermedad autosómica dominante, con compromiso 
sistémico y progresivo, que altera la función de múltiples órganos, y se asocia con una alta morbilidad y mortalidad. Se presenta 
compromiso neurológico, cardiaco, autonómico, oftalmológico y nefrológico, entre otros, que se relacionan con el genotipo del 
paciente. Estas alteraciones afectan la calidad de vida y tienen una relación directa con la mortalidad temprana en estos pacien-
tes. La neuropatía periférica es un marcador temprano de la enfermedad. Su identificación permite un tratamiento temprano con 
terapias modificadoras de la enfermedad, en busca de la estabilización de la progresión de la enfermedad, lo cual, acompañado 
de un seguimiento adecuado, tiene un impacto positivo en la calidad de vida de los pacientes y una prolongación de la expec-
tativa de vida. Objetivo: Estructurar una serie de recomendaciones adecuadas al entorno local sobre el tratamiento y seguimiento 
en pacientes con amiloidosis hereditaria mediada por transtirretina. Materiales y método: Se utilizó la metodología Delphi y se 
estableció como punto de corte un 75% de favorabilidad. Resultados y conclusiones: Se plantearon una serie de recomenda-
ciones basadas en la evidencia disponible y las recomendaciones internacionales, aplicables al entorno local, sobre métodos 
diagnósticos que faciliten la detección temprana del paciente afectado y los parámetros de inicio del tratamiento y el seguimiento 
que mejoren la calidad de vida, disminuyan las complicaciones y aumenten la expectativa de vida de estos pacientes.
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patients have sympathetic and parasympathetic involve-
ment with secondary cardiac dysautonomia8,9, which 
manifests with orthostatic hypotension and heart rate 
variability (standard deviation of the R-R interval variabil-
ity on a Holter monitor or electrocardiogram)9,37,38. Car-
diomyopathy usually occurs in those over 50, with 
symptoms suggesting congestive heart failure, like dys-
pnea on exertion, orthopnea, paroxysmal nocturnal dys-
pnea, jugular distention, lower extremity edema, fatigue, 
abdominal distention, exertional tachycardia, syncope, 
low exercise tolerance or weight gain9,39.

In addition, patients may develop intravitreal amyloid 
deposits with secondary eye problems, kidney dysfunc-
tion, weight loss, nausea and fatigue. All of these 
abnormalities secondary to amyloid deposits naturally 
have a negative impact on the quality of life9.

Disease modifying therapies include TTR tetramer 
stabilizers, gene silencing therapies and antisense ther-
apies8,9,35,36,40-42. There is evidence that these therapies 
halt disease progression and, in some cases, improve 
its clinical signs and symptoms8,9; therefore, early initi-
ation of these therapies is vital, given the rapid progres-
sion associated with the disease.

Index case family testing is important, as it can iden-
tify presymptomatic patients, and thus provide them 
with adequate management and follow-up43. In addi-
tion, a multidisciplinary approach to these patients is 
essential for correct data interpretation, genetic coun-
seling and specific disease management43.

Likewise, patients should be followed after diagnosis 
to determine the course of the disease and response 
to treatment8.

In summary, in light of the available evidence, multi-
disciplinary management of patients with amyloidosis, 
preceded by a prompt diagnosis with early treatment 
and adequate follow-up, are vitally important aspects.

This article proposes a series of locally adapted rec-
ommendations regarding diagnostic methods, parame-
ters for beginning treatment, and follow-up in different 
areas of amyloidosis patient treatment, such as genet-
ics, neurology, cardiology, ophthalmology and nephrol-
ogy. Their implementation is expected to have a positive 
effect on the quality of life of these patients and reduce 
their morbidity and mortality.

Materials and method

Panel creation
A multidisciplinary panel of experts was selected, com-

posed of 41 specialists in different fields of medicine 

(cardiology, pulmonology, physiatry, genetics, nephrology, 
ophthalmology, neurology and imaging). The experts were 
selected based on their knowledge and experience in 
managing hereditary transthyretin-mediated amyloidosis.

Method description
Once the available evidence was reviewed by the 

experts in the previously mentioned specialties, they gath-
ered to develop their proposed recommendations in each 
of these areas. All participants in the Position Statement 
meeting received the available bibliography on the disease 
and its treatment, including clinical practice guidelines.

An on-site meeting was held during which one or two 
experts from each area presented a summary of the 
concepts derived from the review of the literature on 
the disease, its diagnosis, treatment and follow-up. 
Then they presented the recommendations drafted for 
each area, and these were voted on. The Delphi method 
was used, with 75% favorability established as the cut-
off. If this favorability threshold was not reached, the 
arguments in favor and against were presented by the 
panel of experts, the recommendation was restructured 
according to the discussion, and it was presented for a 
second vote. Once the recommendations were 
accepted, minor adjustments were made in their word-
ing and content, based on the participants’ opinions.

Recommendations

1. The role of genetics in hATTR

Recommendation 1
The following studies are recommended for diagnos-

ing hATTR3,34:
–	 Complete sequencing of the TTR gene to diagnose 

the index case
–	 Point mutation in the pedigree study

Recommendation 2
Molecular studies8,44 are recommended for:

–	 Symptomatic patients
–	 Immediate relatives of the index case
•	 Over the age of 18
•	 Patients who state that they wish to have the test
This point should be individualized for each case.

Recommendation 3
All patients should be referred to genetics for a family 

study and genetic counseling44.
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2. �Neurological follow-up in symptomatic 
patients

Recommendation 4
Treatment for hATTR45,46 should be started when 

there is evidence of:
–	 Objective clinical and/or neurophysiological symp-

toms of polyneuropathy and/or pathological evidence 
of amyloid deposits

–	 Patients in stage I or II of the Polyneuropathy Disabil-
ity (PND) scale47

Recommendation 5
The following scales and clinical criteria are recom-

mended to be included in patient follow-up1,48-52:
–	 The neuropathy scale in diabetic polyneuropathy 

(PND) to stage the disease. It should be applied 
every three to six months.

–	 These follow up scales are recommended: a) Neu-
ropathy Impairment Score (NIS), b) Neuropathy 
Impairment Score in the Lower Limbs (NIS-LL), c) 
Neuropathy Impairment Score plus seven compo-
nents (NIS+7) and d) the Norfolk Quality of Life (Nor-
folk-QOL) questionnaire, as follows:
•	 Asymptomatic patients: every year
•	 Symptomatic patients: every three to six months

Follow-up should be done by neurology and/or phys-
iatry and/or a specialist with appropriate training in the 
disease.

Recommendation 6
Neurophysiological follow-up is recommended8:

–	 With the following frequency:
•	 Every 12 months for asymptomatic carriers
•	 Every six to twelve months for symptomatic 

patients
–	 Including bilateral nerve conduction tests:
•	 Motor (median, ulnar, peroneal and tibial)
•	 Sensory (median, ulnar, sural and superficial 

peroneal)
•	 F waves of the lower extremities
•	 Sympathetic skin response (SSR) in the foot and 

hand.

Recommendation 7
Disease progression should be considered in light of 

any of the following findings48,49:
–	 Worsening by at least one stage, measured 

qualitatively
–	 A more than 10-point increase on the NIS scale

–	 An increased PND score
–	 A decrease of more than 50% from the baseline 

amplitude of the composite motor and sensory score
–	 Absent sympathetic skin response in the foot and 

hand score, when it was previously present

3. �Complementary tests in patients with 
hATTR and carpal tunnel syndrome

Recommendation 8
In patients with hATTR and mild carpal tunnel syn-

drome, the following is recommended:
–	 Begin conservative treatment immediately, keeping 

in mind the clinical and paraclinical findings23,24,53

–	 Consider surgical management in severe or 
moderate cases that do not respond to conservative 
management

Recommendation 9
In patients with hereditary transthyretin-mediated 

amyloidosis with carpal tunnel syndrome, the following 
are recommended:
–	Electromyography and nerve conduction tests of the 

upper extremities23,24,53 at baseline and every 6 to 
12 months

–	 Clinical follow-up every 6 to 12 months, using question-
naires such as the Disabilities of the Arm, Shoulder and 
Hand (DASH) questionnaire and Boston Questionnaire

–	 Neurophysiological follow-up every 6 to 12  months 
with electromyography and nerve conduction tests of 
the upper extremities

4. �Complementary autonomic nervous 
system assessments in patients with 
hATTR

Recommendation 10
We recommend:

–	 Clinical follow-up of autonomic symptoms using the 
Composite Autonomic Symptom Score-31 (COM-
PASS-31) at diagnosis and every six months54,55

–	 Paraclinical follow up with a tilt-table test and 
RR  interval every 12  months, according to clinical 
judgement9

Recommendation 11
Clinical follow-up of neuropathic symptoms is recom-

mended with the Norfolk-QOL scale at diagnosis and 
every six months9,56,57



341

A. Díaz-Campos et al.  Amyloidosis recommendations

Complementary tests

Recommendation 12
–	 Quantitative sensory testing (QST) is recom-

mended  (when the technology is available) at the 
time of diagnosis27,58-60

–	 To evaluate progression (the onset of new sensory 
impairment), QST is recommended every 12 months 
(when the technology is available) for patients with 
hATTR with no previously documented sensory 
impairment27,58,60

5. �Cardiology assessment in patients with 
hATTR

Recommendation 13
The following clinical, paraclinical and imaging tests 

are recommended for cardiological assessment of 
patients with transthyretin-mediated amyloidosis to 
determine the disease’s stage and prognosis13 (every 
6 to 12 months, depending on the tool used61):
–	 Clinical parameters: hospitalizations for heart failure, 

functional class (based on the New York Heart Asso-
ciation [NYHA] classification), six-minute walk test, 
functional tests, and quality of life (EQ-5D)

–	 Paraclinical tests: N-terminal pro-brain natriuretic peptide 
(NT-proBNP), electrocardiogram, troponin, NAC scale

–	 Imaging: transthoracic echocardiogram with global 
longitudinal strain

Recommendation 14
Disease progression should be determined when any 

of the following parameters are present62,63:
–	 From a clinical or functional perspective:
•	 The need to be hospitalized for heart failure
•	 Functional class deterioration
•	 Decreased scores on quality of life questionnaires 

(KCCQ/EQ-5D)
•	 A 30 to 40-meter reduction in the six-minute walk

–	 From a biomarker perspective:
•	 A 30% increase in natriuretic peptide, starting from 

the NT-proBNP cut-off point of 300 pg/ml
•	 A 30% increase in troponin I
•	 An advanced NAC stage

–	 From a cardiovascular imaging perspective62,64-66:
•	 A 2 mm increase in wall thickness
•	 Increased degree of diastolic dysfunction
•	 A change in some of the echocardiographic param-

eters (> 5% reduction in LVEF, > 5% reduction in 

stroke volume, > 1% increase in global longitudinal 
strain)

•	 EKG: onset of a new conduction disorder

6. �Nephrological follow-up in patients 
with hATTR

Recommendation 15
The following paraclinical tests should be ordered for 

the nephrological assessment of patients with or with-
out transplant67-70:
–	 Baseline tests and at the beginning of treatment and 

for follow up (every 6 to 12 months):
•	 Creatinine
•	 Urinalysis
•	 Albumin/creatinine ratio (if > 300  mg/g, order 24-

hour protein)

Recommendation 16
A nephrology assessment is recommended in 

patients with amyloidosis9:
–	 Before beginning treatment, to establish their base-

line kidney status
–	 The frequency of the assessment should be based 

on the grade of renal involvement:
•	 Grades 1 and 2: every 12 months
•	 Grades 3A and 3B: every 3 to 6 months, depending 

on the stability
•	 Grades 4 and 5: these patients have a high de-

gree of progression to end stage renal disease, 
and therefore must adhere to the high-cost care 
coverage policies in Colombia, in the nephropro-
tection program, for follow-up and the paraclinical 
test panel stipulated by nephrology at a national 
level

Recommendation 17
A kidney biopsy is recommended if the patient is a 

candidate for liver transplant, to determine if he/she 
requires a kidney transplant67,71.

7. �Ophthalmological treatment of patients 
with hATTR

Recommendation 18
An ophthalmological exam is recommended at the 

following times70,71:
−	When making the genetic diagnosis
−	A biannual exam in asymptomatic carriers
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−	An annual exam in symptomatic patients
In addition, quarterly follow-up of retinal microangiop-

athy is recommended, along with biannual follow up of:
−	Amyloid deposits in the iris
−	Irregular pupils
−	Chronic glaucoma
−	Treated or monitored vitreous opacities

Recommendation 19
Regarding patients’ ophthalmological management, 

this should be divided according to symptomatology:
–	 Asymptomatic patients
•	 Biannual follow-up
•	 Look for symptoms

–	 Symptomatic patients
•	 Monitor glaucoma
•	 Use lubricants for dry eyes
•	 Pay close attention to the onset of opacities and 

retinal changes
•	 Use tacrolimus/cyclosporine

Conclusions
Hereditary transthyretin-mediated amyloidosis is a 

rare, progressive and fatal disease that requires early 
diagnosis, appropriate treatment and close follow-up to 
improve patients’ quality of life and reduce their mor-
bidity and mortality. It is important to emphasize that 
patients with hATTR may have neurological involve-
ment from the initial stages, although not always with 
the typical symptoms; therefore, it must be diagnosed 
promptly and treated appropriately.

The above recommendations are intended to be a 
guide for clinicians in diagnosing and following patients 
with hATTR, and they help monitor the disease and 
determine when to begin treatment and the follow-up 
needed by the different specialties to provide patients 
with comprehensive management.

Glossary
–	NAC Scale (United  Kingdom National Amyloidosis 

Centre Staging System): An easily applied scale that 
requires knowing the level of NT-proBNP and glomer-
ular filtration rate (GFR), with which patients are clas-
sified in three stages, and helps determine the mortality 
prognosis. Patients in NAC stage I (NT-proBNP less 
than 3,000  ng/L and GFR greater than 45  ml/min) 
have an average survival of 69.2 months; patients in 
NAC stage III (NT-proBNP greater than 3,000  ng/L 
and GFR less than 45  ml/min) have an average 

survival of 24.1 months, and patients in stage II (those 
who do not meet the criteria for stages I and III) have 
a survival of 46.7 months72.

–	NT-proBNP: N-terminal pro-brain natriuretic peptide.
–	PND: polyneuropathy disability.
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