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ABSTRACT

INTRODUCTION: In the present study we report on the incidence of non-hereditary amyloidosis based on data from
public health services in Poland, covering both inpatients and outpatients. Data are given by amyloidosis subtypes
between 2013 through 2015.

MATERIAL AND METHODS: Amyloidosis patients were identified from the National Health Fund database. In order
to ensure that the reported incidence data included only new patients, persons previously entered in the register with
an amyloidosis diagnosis were excluded. Children and adults (males and females) were included in the study. The
geographic region of residence was divided into six regions. People with a comparable genome live in all regions of
Poland.

RESULTS: In the years 2013 to 2015 a total of 287 patients with amyloidosis were identified, giving an incidence of
2.49 per million person-years. Unspecified amyloidosis was the largest disease category with 169 patients (1.46 per
million person-years), and organ-limited amyloidosis — 60 patients (0.52 per million person-years) — was the second
most frequent. Men had a somewhat higher incidence than women in each of the analysed disorders. There was no
statistically significant difference between the recorded incidence in the analysed regions. There are no significant
differences between men and women with senile amyloidosis.

CONCLUSIONS: The incidence of amyloidosis in Poland is about 2.49 per million person-years, with a slightly higher
risk in men than in women. The patients most often suffered from amyloidosis due to an undetermined cause unrelated to
heredity. Organ-limited amyloidosis was second in terms of incidence. There were no statistically significant differences
between the registered incidence of amyloidosis in the individual analysed regions of Poland. There were no significant
differences between men and women with senile amyloidosis.
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ABSTRACT

WSTEP: W pracy przedstawiono przypadki niedziedzicznej amyloidozy na podstawie danych z publicznej stuzby
zdrowia w Polsce, obejmujacych zarowno pacjentow hospitalizowanych, jak i ambulatoryjnych. Dane przedstawiono
wedlug podtypoéw amyloidozy rozpoznanych w okresie od 2013 r. do 2015 .

MATERIAL | METODY: Pacjenci z amyloidozg zostali wyltonieni z bazy danych Narodowego Funduszu Zdrowia.
W celu zapewnienia, ze zglaszane dane dotyczace zachorowalnos$ci obejmowaty tylko nowych pacjentdow, osoby juz
wczesniej wpisane do rejestru z rozpoznaniem amyloidozy zostaty wykluczone. Do badania wigczono dzieci i dorostych
obojga plci. Obszar geograficzny (miejsce zamieszkania badanych) podzielono na sze$¢ regionow. We wszystkich re-
gionach Polski mieszkaja osoby o poréwnywalnym genomie.

WYNIKI: W latach 2013-2015 amyloidoze stwierdzono tacznie u 287 pacjentow, z czgstoscia 2,49 na milion osobolat.
Najczestszg z chorob byta amyloidoza nieokreslona, cierpiato z jej powodu 169 pacjentow (1,46 na milion osobolat).
Druga co do czgstosci wystgpowania byta amyloidoza ograniczona do okreslonego narzadu — 60 pacjentéw (0,52 na
milion osobolat). Biorgc pod uwage wszystkie analizowane podtypy amyloidozy, m¢zczyzni chorowali czgéciej niz
kobiety. Nie stwierdzono statystycznie istotnej roznicy mi¢dzy zarejestrowang zapadalno$cig w analizowanych regio-
nach. Brak istotnych réznic migdzy mezczyznami i kobietami z amyloidozg starczg.

WNIOSKI: Czgstos¢ wystgpowania amyloidozy w Polsce wynosi okoto 2,49 na milion osobolat, z nieco wigkszym
ryzykiem zachorowah u mezczyzn niz u kobiet. Badani chorowali najcze$ciej na amyloidoze o nieokre$lonej przy-
czynie niezwigzang z dziedziczeniem. Na drugim miejscu pod wzgledem czgstosci wystepowania byta amyloidoza
ograniczona narzgdowo. Brak istotnych statystycznie roznic pomig¢dzy zarejestrowang zapadalnoscig na amyloidoze
w analizowanych regionach Polski. Nie wykazano istotnych réznic pomiedzy kobietami i me¢zczyznami chorujgcymi

na amyloidoz¢ starcza.

SLOWA KLUCZOWE

amyloidoza niedziedziczna, wskaznik zachorowalnosci, 2013-2015, Polska

INTRODUCTION

The term “amyloidosis” refers to a heterogeneous
group of diseases caused by the extracellular deposition
of autologous fibrillar proteins, which aggregate into
a three-dimensional B-lamina disposition that attenuates
normal organ function. Amyloid is localized in a single
organ or systematically in many organs [1,2,3]. The term
“amyloid” was first used in 1853 by Rudolf Virchow,
who observed the close similarity to starch after dyeing
these deposits in iodine and sulfuric acid [3].

The disease nomenclature is based on the precursors
of the amyloid fibrils for which at least 28 different
proteins have been identified [1,4,5]. The abbreviations
for amyloids are constructed by starting with the
character “A” for amyloid and adding a designating
precursor protein e.g. AL. AL amyloidosis is the
respective disease which is the most common systemic
amyloidosis [2,4,6]. Other systemic forms include
reactive (AA with serum amyloid A as the precursor)
and senile (SSA, transthyretin) amyloidosis [4].

The incidence of amyloidosis is highest among adults
aged 6080 years, whereas prior series show a substan-
tially younger median age at diagnosis of around 45—
—55 years [7].

There are limited data on the incidence of amyloidosis
probably because of the rarity and heterogeneity of the
condition.

This work was executed under the project “Map of
health needs — database of systemic and implementation
analyses” co-funded by the European Union Social Fund
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from the Operational Program for the development of
knowledge education.

In the present study we report on the incidence of
non-hereditary amyloidosis based on data from public
health services in Poland, covering both inpatients
and outpatients. Data are given by subtypes from the
National Health Fund between 2013 and 2015.

MATERIAL AND METHODS

Source of data

Amyloidosis patients were identified from the National
Health Fund (2013-2015). In order to ensure that the
reported incidence data included new patients, anyone
previously discharged with an amyloidosis diagnosis
was excluded.

Outcome variables

The 10th revision of the International Classification of
Diseases (ICD-10) was used to identify all first hospital
admissions for the outcome variables of amyloidosis
E85: secondary systemic amyloidosis, E85.3; organ-
-limited amyloidosis, E85.4; other amyloidosis, E85.8;
and amyloidosis, unspecified, E85.9. However, as
amyloidosis diagnostics is time consuming, the
initial discharge may be changed. Therefore, we used
the discharge diagnosis of the last hospitalization.
Diagnostic details are not included among the
discharge data.
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Individual variables

Children and adults (males and females) were included
in the study. The geographic region of residence in
2013-2015 was divided into six regions: Masovian and
Silesian regions (the regions with the largest populations
— each of them with about 5.0 million habitants), and
four other regions (south-east, south-west, north-east
and north-west). Comparable inhabitants live in all of
these regions.

Statistical analysis

The results were calculated to provide to information
on the incidence of rare metabolic diseases in non-
-hereditary amyloidosis in Poland according to the
region of residence where it occurs, age, sex and
subtypes of diagnosis. The person-years were
calculated from the start of follow-up on 1 January
2013, until hospitalization for amyloidosis, death or the
closing date (31 December 2015). We used RStudio v.
1.0.136 for the statistical analyses. The charts included
in the publication were created by using the RStudio
data visualization library — ggplot2 version 2.1.0 and
Microsoft Excel 2013 (especially for making pie charts).

In part of them, the authors used a logarithmic scale on
axes for better presentation of the given phenomenon.

RESULTS

The case numbers of hospitalized amyloidosis patients
are shown in Table I. In the years 2013 to 2015, a total
of 287 patients were identified, giving an incidence of
2.49 per million person-years. Unspecified amyloidosis
was the largest disease category with 169 patients
(incidence 1.46 per million person-years) and organ-
-limited amyloidosis — 60 patients (0.52 per million per-
son-years) — was the second most frequent. In Table II,
the incidence (incidence per million person-years)
divided into men and women is presented. Overall, men
had a somewhat higher incidence than women in each
of the analysed disorders (1.2-fold for the whole group
of non-hereditary amyloidosis). Regardless of sex, the
incidence was 2.49 patients per | million people.
Figures 1-4 represent the index of the recorded
incidence (for 1 million person-years from 2013 to
2015 depending on age and sex). Each graph represents
another disease from the analysed group.

Table I. Numbers and incidence of amyloidosis in hospitalized patients, 2013-2015
Tabela I. Zapadalnosc¢ i liczba chorych hospitalizowanych z powodu amyloidozy w latach 2013-2015

Subtype (CD-10 code) 2013 2014 2015 Total ml:lng:\(:ﬁirl;:rs mI:IngciidLﬁtrl;:i\rs min It'l‘lacti)(ijt:\:(t:-eylears
Secondary systemic amyloidosis (E85.3) 26 24 10 60 0.38 0.55 0.52
Organ-limited amyloidosis (E85.4) 6 4 5 15 0.00 0.16 0.13
Other amyloidosis (E85.8) 20 10 13 43 0.14 0.42 0.37
Amyloidosis, unspecified (E85.9) 54 48 67 169 0.18 1.76 1.46
Al 106 86 95 287 0.67 2.89 249
Table II. Incidence of non-hereditary amyloidosis in men and women
Tabela Il. Zapadalno$¢ na amyloidoze niedziedziczng u mezczyzn i kobiet
Men Women All
ICD-10
N R 95% Cl N R 95% Cl N R 95% Cl
E853 |31 056 036075 |29 049 031066 [ 60 052 039 0.65
E85.4 7 013 003022 | 8 013 004023 |15 0.13 0.06 0.20
E858 |25 045 027062 |18 030 0.16 044 | 43 037 0.26 048
E859 |86 154 121187 |83 139 109169 [169 146 1.24 1.69
Al 149 267 224310 (138 232 193 270 [287 249 220 277
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Age-specific incidence (per million person-years)
of patients with E85.3
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Fig. 1. Secondary systemic amyloidosis (E85.3).
Ryc. 1. Amyloidoza wtérna uktadowa (E85.3).

Age-specific incidence (per million person-years)
of patients with E85.4

1,2

0,8

0,6

0,4

Incidence per million person-years

1519 30-34 35-39 40-44 50-54 55-59 60-64 65-69 70-74 75-79 80-84

Age at diagnosis (years)

== \\omen Men

Fig. 2. Organ-limited amyloidosis (E85.4).
Ryc. 2. Amyloidoza ograniczona do okre$lonego narzadu (E85.4).
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Age-specific incidence (per million person-years)
of patients with E85.8
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Fig. 3. Other amyloidosis (E85.8).
Ryc. 3. Inne postacie amyloidozy (E85.8).

Age-specific incidence (per million person-years)
of patients with E85.9
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Fig. 4. Amyloidosis, unspecified (E85.9).
Ryc. 4. Amyloidoza nieokreslona (E85.9).
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The highest incidence in secondary systemic
amyloidosis is among young people (0—14 years) and
among older people (after 64 years). Among young
patients, boys are characterized by a greater incidence.
The recorded incidence of organ-limited amyloidosis
increases with age. The highest values are in the
70-74 age group and are 1.09 for men and 0.93 for
women. Men have a greater incidence of localized
(organ) deposition of starch masses compared to
women.

The recorded incidence for other amyloidosis increases
with age. The highest values of this incidence were
observed in the age group of 70-74 year-olds. The
recorded incidence was 2.17 for men, and was
significantly higher than in women — 1.16 (the highest
incidence for women was in the age group 80-84 and
is 1.34). Men have a significantly higher incidence of
other amyloidosis after the age of 54.

The recorded incidence for amyloidosis, unspecified
(E85.9) was the highest in the age group 6569 (5.17
for women and 3.68 for men). The incidence of non-
-specific amyloidosis is significantly higher than
E85.3-E85.8. This seems to be due to the difficulty
of identifying the correct disease and coding it as an
undetermined form.

The regional differences in the incidence of non-
-hereditary amyloidosis were also analysed by residence
2013-2015. Detailed data is shown in Table III.

The differences between the individual regions of
Poland were analysed, taking into account the place of
residence of patients in different regions of the country
with non-hereditary amyloidosis in 2013-2015. There
was no statistically significant difference between the
recorded incidence in the analysed regions.

There are no significant differences between men and
women with senile amyloidosis (Table IV).

Table lIl. Regional differences in incidence of non-hereditary amyloidosis, 2013-2015
Tabela lll. Regionalne réznice w zapadalno$ci na amyloidoze niedziedziczng w latach 2013-2015

1€D-10 Region Men Women All
ofresidence | N R 95% Cl N IR 95%Cl N IR 95% Cl
Masovian 8 105 032177 | 5 060 007 112 | 13 081 037 125
S-E 6 045 009 080 | 6 042 008 075 | 12 043 019 068
S-W 1 014 013 041 | 4 052 001 104 | 5 034 004 063
F65.3 N-E 3 043 006092 | 6 081 016 147 | 9 063 022 1.04
N-W 9 064 022106 | 8 054 017 092 | 17 059 031 087
Silesian 1 015 014 045 | - - - - | 1 007 007 022
Masovian - - - - - - - - -
SE 1007 007 022 | 2 014 -005033| 3 011 -001 023
a4 S-W 1014 013041 | - - - - | 1 007 -006 020
N-E - - - - | 6 08 016147 | 6 042 008 075
N-W 4 029 001057 | - - - - | 4 014 000 028
Silesian 1 015 014 045 | - - - - | 1 007 -007 022
Masovian 7 091 024 159 | 4 048 001 095 | 11 069 028 1.09
S-E 4 030 001059 | 6 042 008 075 | 10 036 014 058
cas s S-W 4 056 001 111 | 1 013 013 039 | 5 034 004 063
N-E 5 072 009 134 | 2 027 010 065| 7 049 0.13 085
N-W 4 029 001057 | 3 020 -003043| 7 024 006 042
Silesian 1 015 014 045 | 1 014 -013 042 | 2 015 -0.06 0.35
Masovian 13 170 078 262 | 18 216 116 315 | 31 194 126 262
S-E 18 134 072 196 | 12 084 036 131 | 30 108 069 147
a0 S-w 9 126 044 209 | 4 052 001 104 | 13 088 040 1.36
N-E 10 143 054 232 | 14 190 091 290 | 24 167 100 234
N-W 27 193 120 266 | 23 156 092 220 | 50 174 126 222
Silesian 7 105 027 184 | 11 155 063 246 | 18 131 070 191
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Table IV. Recorded incidence of senile amyloidosis in men and women

Tabela IV. Zarejestrowany wspotczynnik zachorowalno$ci na amyloidaze starczg u mezczyzn i kobiet

Men Women All

ICD-10

N IR 95% Cl N 95% Cl N IR 95% Cl
E85.3 10 147 056 237 |11 102 042 162 |21 119 068 1.70
E85.4 2 029 011 070 | 4 037 001 073 | 6 034 0.07 061
E85.8 1 161 066 257 | 6 056 011 1.00 | 17 096 051 142
E85.9 30 440 282 597 |31 287 1.86 3.88 |61 346 259 433
All 53 777 568 986 | 52 481 351 612 |105 596 4.82 7.10

DISCUSSION obtained results. Nevertheless, it should not be ruled

The current study enriches our knowledge with
information on amyloidosis in a large Polish population.
About 38 million people live in Poland and therefore
the data on amyloidosis are very close to true. In our
research we have shown that in the years 2013 to
2015, a total of 287 patients were identified, giving an
incidence of 2.49 per million person-years.

In order to obtain reliable data in this regard, we have
analysed the material of all patients who used the
public healthcare system in Poland from 2013 to 2015
using the National Health Fund data. Information on
almost everyone of Polish nationality hospitalized in
Poland goes to the National Health Fund database.
The National Health Fund is the payer of the treatment
of all subjects.

Not a great deal of epidemiological data has been
published previously for amyloidosis. Until our
study, amyloidosis had only been reported through
retrospective case series [8]. Kyle et al. [9], having
analysed only 21 subjects, reported an incidence of
AL amyloidosis in nine cases per million person-
-years (95% confidence interval; 5.1-12.8 cases per
million person-years). Nonetheless, they analysed
a small number of subjects. Recently, similar studies
have been carried out in two European regions, the
first was in the UK. Pinney et al. [7] estimated a total
incidence of amyloidosis in England of five cases
per million person-years. Among these cases three
cases per million person-years were the AL type,
and one case, the AA type. Using similar methods,
Hemminki et al. [10] calculated an incidence of
8.29 patients per million person-years in Sweden. In
the present paper (based on the study of the whole
population of a very large country) the incidence was
2.49 per million person-years. The incidence was
therefore about three times lower than in the Swedish
population. However, we would like to add here that
the Polish population is several times (nearly four
times) more than the Swedish population on the one
hand, and on the other hand the Polish population is
more genetically mixed than the Swedish population.
We believe that this could have an indirect effect on the

out that in some of the sufferers incorrect diagnoses
were made. In conclusion, it should be emphasized that
the incidence is within the limits set out above.

The incidence in the Swedish population [10] was little
higher in men than in women (8.59 vs 7.98). Unspecified
amyloidosis was the largest disease category, follow by
secondary systemic amyloidosis. In the Polish study
group a slightly higher incidence of non-hereditary
amyloidosis in men (2.75) than in women (2.32) was
revealed. This difference, however, was statistically
insignificant. No statistically significant differences
between the studied men and women in any of the
analysed amyloidosis subtypes (Table II) were found.
No significant difference in the incidence for men and
women in all the types of amyloidosis (E85.3, E85.4,
E85.8 and E85.9) was discovered.

In the paper presented by Merlini et al. [4], senile
amyloidosis is characterized by a dominance of male
incidence (age of onset higher than 64 years);
practically all the subtypes in the present study were
characterized by a high age male incidence peak and it
is not possible to assign any incidence estimate to senile
amyloidosis. Organ-limited amyloidosis may be caused
by many types of amyloid deposits and it could not be
assigned to a specific amyloidosis subtype [11]. The six
year median survival for this group is commensurate
with limited disease severity. In the Polish population
no statistical differences between men and women were
revealed (Table IV).

Study limitations

In analysing the provided data, we believe that errors
may have occurred in our analysis.

Firstly, we have doubts that all the cases of amyloidosis
included in the ‘“amyloidosis unspecified — E85.9”
group belonged to this group of patients. Perhaps
a larger number of them through more precise diagnosis
analysis would be qualified to another group.

Secondly, similar considerations apply to the group of
“other amyloidosis — E85.8”.

Thirdly, we believe that some cases of secondary
amyloidosis in patients suffering from this
condition, especially in small urban centres or in rural
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centres, were not properly diagnosed. Perhaps this
is why we found a significantly lower incidence of
secondary amyloidosis in the general Polish population
compared to the population of, e.g. Sweden.
Nonetheless, in the current work, we present for the
first time, fully reliable data on the incidence due to
secondary amyloidosis in Poland. To date, not a great
deal of data has been published on this topic. For this
reason, we believe that it would be extremely beneficial
if these data were published. Perhaps they will help to
better understand this issue, to improve the diagnosis
of this condition, and consequently, to develop more
targeted treatment.
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