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ABSTRACT: Introduction: This study sought to estimate the
global prevalence of transthyretin familial amyloid polyneurop-
athy (ATTR-FAP). Methods: Prevalence estimates and informa-
tion supporting prevalence calculations was extracted from
records yielded by reference-database searches (2005–2016),
conference proceedings, and nonpeer reviewed sources. Preva-
lence was calculated as prevalence rate multiplied by general
population size, then extrapolated to countries without preva-
lence estimates but with reported cases. Results: Searches
returned 3,006 records; 1,001 were fully assessed and 10
retained, yielding prevalence for 10 “core” countries, then
extrapolated to 32 additional countries. ATTR-FAP prevalence
in core countries, extrapolated countries, and globally was
3,762 (range 3639–3884), 6424 (range, 1,887–34,584), and
10,186 (range, 5,526–38,468) persons, respectively. Discussion:
The mid global prevalence estimate (10,186) approximates the
maximum commonly accepted estimate (5,000–10,000). The
upper limit (38,468) implies potentially higher prevalence. These
estimates should be interpreted carefully because contributing
evidence was heterogeneous and carried an overall moderate
risk of bias. This highlights the requirement for increasing rare-
disease epidemiological assessment and clinician awareness.
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Transthyretin familial amyloid polyneuropathy
(ATTR-FAP) is a rare autosomal dominant disease
characterized by polyneuropathy due to amyloid
deposition in the peripheral nerves and major
organs.1 Associated axonal degeneration of myelin-
ated fibers and systemic amyloid deposition leads
to a mixed clinical phenotype consisting of sensory
and motor impairment and multiple organ failure.
Left untreated, inexorable loss of function ensues,
with an average survival of 10–15 years after symp-
tom onset.2–5

Endemic to Portugal, Sweden, and specific
regions of Japan,1 ATTR-FAP has been reported in
36 countries worldwide,6 with an estimated global
prevalence of 5,000–10,000 persons.7,8 This com-
monly accepted prevalence range, however, does
not appear to have been formally or transparently
determined. Prevalence outside of the 3 endemic
areas noted above has been sparsely reported; when
given, these estimates pertain primarily to subna-
tional geographic foci. Epidemiological estimates
for ATTR-FAP are also hindered by underdiagnosis
and misdiagnosis resulting from insufficient disease
awareness and a clinical presentation involving non-
specific clinical features that are hallmarks of more
common diseases.9 Thus, there is a strong basis on
which to assume that the commonly held range of
5,000–10,000 persons with ATTR-FAP worldwide
does not reflect the true global prevalence. This
study was conducted to address this knowledge
gap by estimating global ATTR-FAP prevalence
comprehensively.

MATERIALS AND METHODS

Global ATTR-FAP prevalence was assessed through a
synthesis of epidemiological evidence for reported endemic
countries and foci extracted from a comprehensive litera-
ture review. In addition, that evidence was extrapolated to
countries with reported ATTR-FAP cases but without pub-
lished prevalence estimates.

Literature Review. A literature review was undertaken
according to modified Cochrane10 and PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)11
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guidelines, which were reflected in a protocol developed spe-
cifically for this study. This protocol specified the outcomes
of interest as (1) the prevalence of persons with symptomatic
ATTR-FAP globally and (2) the prevalence of persons with
symptomatic ATTR-FAP in each country for which data were
available. Aspects of these guidelines were modified to reflect
the review of observational, noninterventional studies.

The content and composition of the search terms were
developed iteratively against a records standard published
by the European Medicines Agency (EMA).12 The EMA
report used 14 published studies to determine ATTR-FAP
epidemiology in Europe. The search string for the present
review was revised until it yielded all 14 studies. The final
search strategy was composed of 2 parts:

Part 1: ((“Amyloid Neuropathies, Familial/epidemiology”
[MeSH] OR “Amyloidosis, Familial”[MeSH] OR “Amyloid
Neuropathies, Familial/ethnology”[MeSH] OR “Amyloid
Neuropathies, Familial/etiology”[MeSH] OR “Amyloid N-
europathies, Familial/genetics”[MeSH] OR “Amyloid Ne-
uropathies, Familial/statistics and numerical data”
[Mesh]) AND (incidence[MeSH] OR prevalence[MeSH]
OR penetrance[MeSH])) OR ((transthyretin AND (famil-
ial OR hereditary OR inherited))
OR
Part 2: ((“fap ttr” OR “ttr fap” OR “attr”) OR (“ttr” AND
“fap”)) AND amyloid* AND (neuropath* OR polyneuro-
path*) AND (inciden* OR prevalen* OR epidemiol* OR
((penetrance OR genotyp* OR phenotyp*) OR (genetic
AND (variat* OR varian* OR variab*))) OR epidemiol*
OR “rate per” OR (country OR region OR population))).

Part 1 was a string of Medical Subject Heading (MeSH)
and structured terms that oriented the search toward prop-
erly categorized studies of ATTR-FAP epidemiology specifi-
cally in PubMed. Structured search terms were modified
according to each of the databases being searched. Part 2
was a string of unstructured terms and phrases derived from
keywords included in relevant studies.

These searches were applied to Embase, PubMed, Sco-
pus, and Web of Science, and were limited to records pub-
lished from 2005 to 2015 (inclusive) without limits on other
record characteristics. Additional records to be assessed for
potential inclusion were sourced in 3 ways. First, all abstracts,
working papers, and posters reported in the proceedings of
the following 5 conferences were reviewed: (a) First Euro-
pean Congress on Hereditary ATTR Amyloidosis (ATTR
2015); (b) International Society of Amyloidosis (ISA 2010,
2012, and 2014); (c) International Symposium on Familial
Amyloidotic Polyneuropathy (ISFAP 2013). Second, com-
monly cited sources of prevalence estimates published prior
to 2005 were assessed in full text for inclusion in this review.
Third, country-specific health statistics and relevant disease
websites reporting prevalence data or data that could be used
to calculate prevalence in the given country were included, as
warranted. These website sources were identified through an
unstructured search of online sources.

Record Selection, Eligibility, and Data Processing.

Records yielded by the search were first deduplicated and
then assessed for inclusion via 3 iterative rounds of review
(title, abstract, and full text) according to a prespecified
rubric. Assessment was completed independently by 3
reviewers, and inconsistencies were adjudicated by consen-
sus among the reviewers. Records were retained if they
reported the prevalence of ATTR-FAP within a specific

geographic area or if they reported details that would allow
the calculation of ATTR-FAP prevalence in a specific geo-
graphic area.

Evidentiary strength and risk of bias of retained studies
(including gray literature) was determined by application of
the American Academy of Neurology’s clinical practice pro-
cess for classifying population screening studies.13 Evidence
classifications range from class I (strongest evidence, low risk
of bias) to class IV (weakest evidence, very high risk of bias).
The primary focus of the evidence classification is to deter-
mine the objectivity of the retained sources. For the purpose
of the present review, an objective source was one in which
the determination of the outcome (i.e., the diagnosis of per-
sons with ATTR-FAP and the determination of prevalence)
was unlikely to be affected by observer expectations.

In the absence of available guidelines for grading epide-
miological studies of rare diseases, this process was chosen
for its simplicity and applicability to the field of neurology.
However, it is important to note that not all of the criteria
are applicable to a review focusing on a noninterventional
topic nor are all of the criteria applicable to a rare disease.
For example, to determine the national prevalence of a rare
disease, it would not be feasible for a study to statistically
sample the general population for assessment and then
apply diagnostic strategies to that sample. Instead, a more
feasible approach (which we expected to observe in this
review) would be for the collected studies to have deter-
mined prevalence based on the number of patients diag-
nosed, treated, or registered at specialty treatment centers
within a given country. Because of such considerations, we
applied the evidence classification process to the extent pos-
sible in an effort to assess the validity of our findings and of
the contributing evidence.

Data Synthesis and Analysis. Extracted prevalence esti-
mates were converted, when not originally reported as such,
to the common denominator of 1 million persons. The
prevalence estimates were categorized in 1 of 4 mutually
exclusive categories pertaining to the geographic locus: (A)
endemic country, national estimate; (B) endemic country,
regional estimate; (C) nonendemic country, national esti-
mate; (D) nonendemic country, regional estimate. The dis-
tinction of endemic versus nonendemic countries was made
with the commonly cited assumption that Portugal, Sweden,
and Japan are endemic,7 and all others were considered
nonendemic. Estimates noted in the records pertaining to a
country as a whole were designated national, and those
noted as pertaining to areas within a country were desig-
nated regional.

For countries with reported prevalence estimates, the
total number of persons with ATTR-FAP was calculated as
the prevalence rate per million (1M) multiplied by the gen-
eral population expressed in millions. With the exception
of Northern Ireland14 and Luso-Brazilians in Portugal,15

general population sizes were drawn from the World Bank
database.16 When multiple prevalence rates were reported
for a country, we first constructed a range consisting of a
low prevalence estimate and a high prevalence estimate. In
other words, the lowest prevalence rate would be used to
estimate the minimum (i.e., low) prevalence, and the high-
est prevalence rate would be used to estimate the maximum
(i.e., high) prevalence. Unless specified otherwise, the mid
estimate for a given country was equal to the average value
(i.e., [high 1 low]/2).
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Extracted prevalence estimates were extrapolated to
countries in which ATTR-FAP cases have been reported but
prevalence has not. These countries were identified from
(1) a recently presented case series of 532 ATTR-FAP cases
published between 2005 and 2015,6 (2) a list of countries
with at least 1 clinic site enrolling patients into the THAOS
(Transthyretin Amyloidosis Outcomes Survey) disease regis-
try,17 and (3) countries that are known to the authors to
have ATTR-FAP patients. Unless additional information was
available, the low, mid, and high prevalence estimates for
these extrapolated countries were calculated as the lowest,
middle, and highest nonendemic national prevalence rates
extracted from the literature multiplied by general popula-
tion size.

RESULTS

The search strategy yielded 3,006 unique
records, of which 1,001 were assessed in full and
10 were retained as sources of ATTR-FAP preva-
lence estimates (Fig. 1). One of the 10 retained
records, Parman et al.,18 was published while our
research was ongoing and was included retroac-
tively. The search was rerun to include the year
2016, but no additional relevant records were iden-
tified. Two19,20 of the 10 records provided informa-
tion that we used to generate prevalence estimates
for 2 countries; Benson19 reported ATTR-FAP prev-
alence among the Caucasian population in the

United States, and the Center for Studies of Para-
myloidosis Antonio Rodrigues de Mello20 reported
an estimate for the number of persons in Brazil
with ATTR-FAP. Also included in Table 1 are rat-
ings for evidentiary strength and risk of bias, which
indicated an overall moderate evidentiary strength
and moderate risk of bias: class I (n 5 5), class II
(n 5 1), and class IV (n 5 4).

Among the 10 retained records, 8 records18,21–27

directly reported 25 prevalence estimates pertaining
to 11 countries (for pertinent details of the 10
retained records, see Table 1). National level preva-
lence estimates were reported for 10 of the coun-
tries, and these 10 constituted the core group of
countries for which ATTR-FAP population sizes
were directly estimable. The 25 prevalence estimates
were placed into 1 of 4 geographic categories for
which the numbers of contributing records and
prevalence estimate ranges were (A) endemic coun-
try, national estimate (n 5 4; range, 0.99–204.00);
(B) endemic country, regional estimate (n 5 7;
range, 3.80–1,631.20); (C) nonendemic country,
national estimate (n 5 8; range, 0.32–43.34); and
(D) nonendemic country, regional estimate (n 5 6;
range, 0.20–50.00).

Higher prevalence estimates were reported in
endemic countries (Portugal, Sweden, and Japan)
and even higher in specific regions within those
endemic countries (Fig. 2). The highest prevalence
estimates were reported for Northern Portugal
(1,631.20/1M) and Northern Sweden (1,040.00/
1M). Findings in Japan were noteworthy in that the
national prevalence estimate (0.99/1M) was less than
the national prevalence in many nonendemic coun-
tries, namely Italy, France, Bulgaria, Netherlands,
and Germany. Regional prevalences in Japan’s
Nagano, Kumamoto, and Ishikawa prefectures, how-
ever, were among the moderate to high values, which
is consistent with the contention that Japan’s desig-
nation as an endemic country is driven by a few iso-
lated regions with high prevalence,1 as opposed to
Portugal and Sweden, where the geographic distribu-
tion of ATTR-FAP—although still somewhat con-
fined to subnational foci—is more homogeneous.

The low, mid, and high nonendemic national
prevalence estimates applied to the extrapolated
countries were 0.32/1M (Turkey), 1.48/1M (Ger-
many), and 7.52/1M (France), respectively. These
values were derived from Parman et al.,18 which was a
survey of ATTR-FAP clinician and epidemiologist
members of the European Network for ATTR-FAP
and reported the total number of known persons
with ATTR-FAP in their respective countries in the
year 2014. Those values were combined with general
population sizes to derive prevalence per 1 million
general population. Note that Parman and col-
leagues included a prevalence estimate for Italy

FIGURE 1. Record adjudication diagram shows the numbers of

records adjudicated at each step of the comprehensive review.

A total of 3,006 records potentially containing prevalence infor-

mation were evaluated and 10 were ultimately retained.

*Included record title and abstract review. **Records (2,005)

excluded for not pertaining to amyloidosis and/or not expected

to have prevalence information for ATTR-FAP. ***Records (643)

excluded for pertaining to other types of amyloidosis, records

(206) excluded for containing ATTR-FAP cases but no preva-

lence information, and records (142) excluded for being obser-

vational or interventional studies for ATTR-FAP but without

prevalence information. ATTR-FAP, transthyretin familial amyloid

polyneuropathy.
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(9.05/1M) that was greater than the value chosen for
the high estimate (France, 7.52/1M). The former
was not used because of the uncertainty with which it
was originally reported.

Low, mid, and high estimated ATTR-FAP popu-
lation sizes for each country and the cumulative
global ATTR-FAP population size in each scenario
are presented in Figure 3, which was populated
with data reported in Table 2. Among the 10 core
countries, a cumulative population of 3,762 per-
sons (range, 3,639–3,884) with ATTR-FAP was esti-
mated; Portugal was the largest contributor with
2,051 persons (range, 1,990–2,111). Again, ATTR-
FAP population sizes were directly estimable in the
10 core countries by using prevalence estimates
reported in the literature. Across the 32 countries
to which Parman and colleagues’ estimates were
extrapolated, the estimated ATTR-FAP population
size was 6,424 persons (range, 1,887–34,584).

Thus, the cumulative estimated number of persons
with ATTR-FAP across the 42 countries considered
was 10,186 persons (range, 5,526–38,468).

DISCUSSION

The global prevalence of ATTR-FAP was esti-
mated to be 10,186 persons (range, 5,526–38,468).
Both evidentiary strength and risk of bias for the
studies contributing to our estimates were moder-
ate overall (5 class I, 1 class II, and 4 class IV
records). ATTR-FAP population sizes reported for
the extrapolated countries should be interpreted
more cautiously because these estimates were sub-
ject to a greater degree of author judgment com-
pared with core country estimates. Additionally, we
relied heavily on 1 class IV study (Parman et al.18,
and methodological options for deriving estimates
and for assessing underlying uncertainty were lim-
ited by the heterogeneity and scarcity of data. The

Table 1. Characteristics of retained sources of prevalence information

Reference Country
Prevalence

area

Evidence required
for definitive
diagnosis

Source(s) for
diagnosed persons
used to estimate

prevalence
Evidence class,

risk of bias*

Dardiotis et al.21 Cyprus National Genetic or
pathologic†

Persons enrolled with
the clinical and
neurogenetic data bank
of the Cyprus Institute
of Neurology and Genetics

1, Low

Ines et al.22 Portugal Northern Diagnoses recorded
via claims database,
objectivity is
questionable‡

Persons receiving
prescription medication
or liver transplantation
treatment for ATTR-FAP
as identified in the electronic
prescription data,
provided by the
Central Health
Administration
of Portugal

4, Very high

Kato-Motozaki et al.23 Japan Nagano,
Kumamoto,

Ishikawa
(national)§

Genetic or
pathologick

Persons with reported
clinical data C registered
in a database of patients
with amyloidosis for
2003–2005 maintained
by the Japanese
Ministry of Health,
Labor, and Welfare

2, Moderate

Mazzeo et al.24 Italy Sicily Genetic and
pathologic¶

Persons followed at the
Neuromuscular
Center of the AOU
Policlinico Hospital
from 1995 to 2015

1, Low

Munar-Ques et al.25 Spain Majorca,
Minorca

Genetic and
pathologic#

Persons at risk were
initially identified
through a survey of
physicians and were
subsequently f
ollowed up for
definitive
diagnosis

1, Low
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evidentiary strength of our estimates might there-
fore also be considered moderate. However, this
determination and the classifications of contribut-
ing studies should be interpreted with the under-
standing that the evidence grading criteria could
not be strictly applied to this review for reasons
described in the Materials and Methods section, so
this should be considered a comprehensive rather
than a systematic review.

Low, mid, and high country-specific and global
ATTR-FAP population sizes were estimated by the

varying of assumptions for the underlying risk of
ATTR-FAP within populations. The low and mid
global estimates (5,526 and 10,186, respectively)
were generated under more conservative assump-
tions, and these were consistent with the range
reported anecdotally in the literature from sepa-
rate sources (5,000–10,000).7,8 Under the most
conservative scenario, traditionally endemic coun-
tries (Portugal, Sweden, and Japan)18 together
contributed 43% of prevalent persons globally
even though their general populations constitute

TABLE 1. Continued

Reference Country
Prevalence

area

Evidence required
for definitive
diagnosis

Source(s) for
diagnosed persons
used to estimate

prevalence
Evidence class,

risk of bias*

Parman et al.18 Multiplea National Not reported
(expert self-report,
survey based)

Estimates were
based on a
self-report
survey of clinicians
and epidemiologists
in each country

4, Very high

Sousa et al.26 Sweden Pitea,
Skelleftea

Geneticb Persons maintained
in a centralized
national registry

1, Low

Sousa et al.27 Portugal Northern Geneticb Persons registered
with the CEPARM
noted as being
diagnosed with
ATTR-FAP

1, Low

Benson19 USA National None reported
(anecdotal)

Not reported
(anecdotal)

4, Very high

CEPARM20 Brazil National Diagnoses recorded
via registry without
information for
means of diagnosis,
objectivity is
questionable†

Persons registered
with the CEPARM
noted as being
diagnosed with
ATTR-FAP.

4, Very high

ATTR-FAP, transthyretin familial amyloid polyneuropathy; CEPARM, Centro de Estudos em Paramiloidose Antônio Rodrigues de Mello (Brazilian Association
of Paramyloidosis.

*Evidence classes range from 1 (strongest evidence, low risk of bias) to 4 (weakest evidence, very high risk of bias).
†All individuals underwent genetic testing via polymerase chain reaction amplified TTR exons 1-4; products sequenced bidirectionally with Beckman Coulter
kit; sequencing products automatically compared with normal TTR sequence listed in GenBank. Pathologic diagnosis was established by using sural nerve
or rectal biopsy. All patients were examined by 1 author of record.
‡Persons with ATTR-FAP were identified from a central electronic prescription monitoring database by the presence of a diagnostic and treatment codes
for ATTR-FAP. More information regarding the diagnostic and treatment codes used was not reported in the record.
§The record’s authors extrapolated ATTR-FAP prevalence estimates for these 3 subnational regions to a national perspective.
kPersons with ATTR-FAP were identified from a compulsory amyloidosis database maintained by the Japanese Ministry of Health, Labor, and Welfare.
Available information with which to identify persons with ATTR-FAP in the database included age, sex, present address, birth place, age at disease onset,
family history, clinical manifestations at the time of onset and at present, laboratory findings, genetic analysis of the TTR gene, and histology and immuno-
histochemistry of biopsy specimens. It was not clear from this record whether all persons in this registry diagnosed with ATTR-FAP had both genetic and
pathologic diagnosis, but here it is presumed as such. This ambiguity was cause to categorize this evidence as Class 2.
¶All included persons with ATTR-FAP had received genetic confirmation of disease. The study was retrospective and observational and the procedures for
genetic testing were not reported; it was clear whether the investigators conducted the genetic testing. Pathologic diagnosis was performed via sural nerve
biopsy was confirmed for 16 of the 76 individuals. It is unclear whether pathologic diagnosis was conducted on the other individuals.
#Confirmation of ATTR-FAP was established in 19 of 104 patients by detection of amyloid in biopsies stained with Congo red and in 83 of 104 by the pres-
ence of the biochemical marker TTRVal30Met in serum and/or the G for A substitution in the TTR gene.
aBulgaria, Cyprus, France, Germany, Italy, Netherlands, Portugal, Spain, Sweden, and Turkey.
bDiagnosis confirmed by genetic testing in all individuals. Pathologic diagnosis was not reported. Prevalence estimates were based only on individuals
reported to have a positive genetic diagnosis and symptomatic disease characterized by polyneuropathy.
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only 3% of the total population considered in this
analysis. Their relative combined contribution
decreased to 24% in the mid estimate and 6% in
the high estimate primarily because of large

contributions by nonendemic high-population
countries (e.g., India and China). The total “at-
risk” population in this analysis (4.6 billion persons
from 42 countries) is only 60% of the total global

FIGURE 3. Low, mid, and high country-specific and global cumulative ATTR-FAP prevalence. Countries are listed from top to bottom

in order of lower to higher ATTR-FAP population size. Prevalence values (per 1 million population) used in each calculation are listed

in parentheses, and global cumulative prevalence is depicted as a curve in gray. *Countries for which prevalence estimates were

based on extrapolation. ATTR-FAP, transthyretin familial amyloid polyneuropathy.

FIGURE 2. Extracted ATTR-FAP prevalence values per 1 million general population (1M). The highest and lowest prevalence values

reported in the literature were for subnational regions. The highest prevalence was reported in Northern Portugal (1,631.20/1M), and

the lowest was reported in Sicily (0.20/1M). Values are categorized as A (endemic country, national estimate), B (endemic country,

regional estimate), C (nonendemic country, national estimate), and D (nonendemic country, regional estimate). ATTR-FAP, transthyretin

familial amyloid polyneuropathy
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population (7.4 billion). Additional ATTR-FAP
cases might be found in the 40% of the global
population living in areas not considered here,
particularly in former Portuguese colonies such as
Angola, Cape Verde, Equatorial Guinea, and
Mozambique.

One might reasonably question the present
prevalence estimates and, in particular, extrapola-
tions beyond the 10 core countries. Addressing the
core countries first, we applied country-specific
prevalence rates to the most recent general popu-
lation statistics. This method of multiplying the

Table 2. Prevalence estimates by country

Country
General

population, M
Prevalence

low
Prevalence

mid
Prevalence

high

Totals 4,582.3 5,526 10,186 38,468
Core 460.1 3,639 3,762 3884

Turkey 78.7 25 25 25
Bulgaria 7.2 41 41 41
Netherlands 16.9 45 45 45
Cyprus 1.2 51 51 51
Germany 81.4 121 121 121
Japan 127.0 111 123 135
Sweden 9.8 253 253 253
France 66.8 502 502 502
Italy 60.8 500 550 600
Portugal 10.3 1,990 2,051 2111

Extrapolated 4,122.2 1,887 6,424 3,4584
Luxembourg 0.6 0 1 4
Slovenia 2.1 1 3 16
Ireland (North) 1.9 1 3 14
New Zealand 4.6 1 7 35
Finland 5.5 2 8 41
Denmark 5.7 2 8 43
Israel 8.4 3 12 63
Switzerland 8.3 3 12 62
Austria 8.6 3 13 65
Hungary 9.8 3 15 74
Czech Republic 10.6 3 16 79
Greece 10.8 3 16 81
Belgium 11.3 4 17 85
Ecuador 16.1 5 24 121
Romania 19.8 6 29 149
Sri Lanka 21.0 7 31 158
Taiwan 23.5 8 35 177
Australia 23.8 8 35 179
Korea (South) 50.6 16 75 381
Malaysia 30.3 10 45 228
Canada 35.9 12 53 270
Poland 38.0 12 56 286
Argentina 43.4 14 64 326
Spain 46.4 15 69 349
UK 65.1 21 97 490
Mexico 127.0 41 188 955
Russia 144.1 46 214 1,084
Bangladesh 161.0 52 239 1,211
Brazil* 207.8 623 623 5,078
USA† 321.4 104 476 2,488
India 1,311.1 423 1,943 9,858
China 1,347.7 435 1,997 10,134

ATTR-FAP, transthyretin familial amyloid polyneuropathy; M, million; UK, United Kingdom.

*For Brazil, 623 patients from Centro de Estudos em Paramiloidose Antônio Rodrigues de Mello were used for the low/middle estimate per author judg-
ment. The high estimate was derived as the summed prevalence from 2 population subgroups, Luso-Brazilians and Portuguese non-Luso-Brazilians.
ATTR-FAP prevalence for Luso-Brazilians was equal to the product of the subgroup population size (i.e., 25M15 and the prevalence rate given in Parman
et al.18 (i.e., 192.29/1M). ATTR-FAP prevalence for Portuguese non-Luso-Brazilians was equal to the product of the subgroup population size (i.e.,
182.8M16 and the mid prevalence rate applied elsewhere in this analysis (i.e., 1.48/1M18.
†For the United States, an estimate from Benson19 (1/100,000 for the Caucasian population) was used as the high value per author judgment and was
only applied to the Caucasian population (i.e., 248.8M28)).
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rate of disease for a given population by the size of
that population has precedence in the epidemiol-
ogy literature, for example in Alzheimer disease,29

but is not without its limitations. However, to have
reported ATTR-FAP prevalence for only those 10
core countries belies the reality of this disease,
which, we know from published cases, is found in
at least 32 additional countries.6 For these extrapo-
lated estimates, we applied the lowest prevalence
rates to generate conservative values in the base
case, and we explored realistic ranges by applying
other appropriate prevalence multipliers. Mediat-
ing population-level factors were also considered.
For example, in Brazil, the cumulative national
prevalence was derived based on Portuguese-
descended and non–Portuguese-descended subpo-
pulations separately.

This synthesis relied heavily on the country-
specific prevalence rates reported in Parman et al.18

These estimates were based on a survey of European
ATTR-FAP clinicians and researchers that reported
their impressions, but not necessarily direct observa-
tions, of ATTR-FAP prevalence in their respective
countries. Because of the indirect estimation of
ATTR-FAP prevalence through experts’ self-report
by Parman and colleagues, we rated the strength of
their evidence as class IV. Nevertheless, for multiple
reasons, these estimates were indispensable to deriv-
ing our original estimates for extrapolated coun-
tries. First, the prevalence rates reported in Parman
et al.18 were generated from the responses of 15
ATTR-FAP clinical and epidemiological experts
practicing in Europe. Each expert (identified by
name and affiliation in the report) is affiliated with
a national ATTR-FAP registry or national ATTR-FAP
specialized treatment center. Our interpretation is
that the experts’ self-reports of the number of per-
sons with ATTR-FAP are likely to have been accu-
rate. Second, many of the country-level prevalence
rates reported by Parman and colleagues (e.g., Ger-
many, Italy, Turkey, and The Netherlands) are not
available elsewhere.

Our approach has some additional limitations.
Because of a general lack of prevalence data outside
traditionally endemic areas, it was necessary to
impute prevalence for many of the countries consid-
ered here based on a range of plausible values. With
the heterogeneity among the retained studies and
the general scarcity of data, it was also not possible
to formally assess precision of our estimates, which
might have otherwise been achieved by deriving
confidence intervals around the estimates through
meta-analysis. These findings should also be inter-
preted with the understanding that clinical defini-
tions of ATTR-FAP evolved over the time horizon of
the literature search, so the ATTR-FAP populations
forming the bases of the extracted original

prevalence estimates may not have been entirely
consistent. However, the impact of this was miti-
gated by retaining only estimates that were derived
from populations with noted peripheral neuropa-
thy, which is a constellation of symptoms that is con-
sistently represented across the literature. Perhaps
more important in its implications for these find-
ings, the emergence of survival-extending ATTR-
FAP treatments has potentially caused an increase in
prevalence over time. Thus, inclusion of older preva-
lence estimates here may have skewed estimates
downward. Similarly, the number of ATTR-FAP diag-
noses and the number of regions where ATTR-FAP
has been observed have been increasing because of
improved diagnostic processes and clinician knowl-
edge.30,31 Presumably this also would have resulted
in underestimated prevalence in some areas, espe-
cially nonendemic ones.

It is hoped that these findings will encourage cli-
nicians to consider ATTR-FAP as part of the differ-
ential diagnosis for patients presenting with
otherwise idiopathic polyneuropathy and systemic
features such as cardiomyopathy and autonomic or
gastrointestinal dysfunction.32 From public health
and policy perspectives, these findings highlight the
requirement to allocate more resources toward rare
disease surveillance, epidemiological assessment,
diagnostics, specialty care, and increasing clinician
knowledge, especially for very rare conditions such
as ATTR-FAP. This is particularly important in coun-
tries such as Brazil and the United States, where size-
able populations of persons descended from
traditionally endemic areas may equate to higher
rates of underdiagnosis of ATTR-FAP.

Ethical Publication Statement: We confirm that we have read the
Journal’s position on issues involved in ethical publication and
affirm that this report is consistent with those guidelines.
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