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SUMMARY

Introduction/Objective Increasing spondyloarthritis (SpA) prevalence in the last several decades cannot
be attributed to disease manifestations alone.

The objective of this paper is to review the prevalence of SpA and its subtypes: ankylosing spondylitis
(AS), psoriatic arthritis (PsA), reactive arthritis (ReA), SpA related to inflammatory bowel disease (IBD)
and undifferentiated SpA (UnSpA).

Methods MEDLINE literature search was done via PubMed, Google Scholar, and Embase databases, using
terms for spondyloarthritis, and prevalence, with an additional hand searching.

Results As compared with southern European countries, northern European countries (Scotland, Swe-
den, France) showed lower SpA prevalence rates (0.21-0.45% vs. 1.06% and 1.35% in Italy and Turkey,
respectively). The lowest world SpA prevalence was in African and Southeast Asian countries (0-0.19%),
and the highest was in Alaska (2.5%). The widest variability in PsA prevalence was in Europe (northern
0.02-0.19%, southern 0.42%). The lowest world PsA prevalence was in Japan (0.001%), followed by China
(0.01-0.10%). The European ReA prevalence ranged from 0.04% in Greece to 0.10% in Serbia and Germany,
and the European UnSpA prevalence varied from 0.02% in Serbia to 0.67% in Germany; the highest world
UnSpA prevalence was in Lebanon (3.4%). Studies aimed at estimating the SpA prevalence differed in
sampling strategy and confirmation criteria, different cutoffs for age groups inclusion, presentation of
standardized or row results, etc.

Conclusion Variation in the SpA prevalence cannot be attributed to genetic or geographic distribution only.
Differences in methodology of studies add to the diversification, described more in-depth in this review.
Keywords: epidemiology; prevalence; spondyloarthritis; ankylosing spondylitis; psoriatic arthritis

INTRODUCTION strategy with different classification criteria, di-

verse age groups included, presentation of row

Spondyloarthritis (SpA) comprises ankylosing
spondylitis (AS), psoriatic arthritis (PsA), reac-
tive arthritis (ReA), SpA related to inflamma-
tory bowel diseases (IBD), such as Crohn's dis-
ease or ulcerative colitis, and undifferentiated
SpA (UnSpA). Common SpA clinical features
are spinal, sacroiliac, and peripheral joint in-
flammation, enthesitis and some extra-articular
manifestations (uveitis, skin or mucosal chang-
es, cardiovascular or pulmonary changes).

SpA prevalence estimates range widely both
in developed and developing countries, from
0.03% in the APLAR region (New Zealand
in Oceania to Jordan in the Middle East) to
2.5% in Russian and Alaskan Eskimos [1, 2, 3]
(Figure 1). Particularly, African black people
populations have shown virtually non-existent
SpA prevalence, as in Sub-Saharan Africa, Zim-
babwe, and Nigeria [4, 5].

Differences in the prevalence of SpA and
its subtypes, apart from geographic, racial,
and cultural influences, could also be due to
differences in the methodology used in stud-
ies (various sampling and case identification

or standardized results, etc.). For example, in
the last decades, PsA has been identified by a
number of different criteria [6, 7].

This study aimed to review the estimates of
prevalence of SpA and its subtypes: AS, PsA,
ReA, IBD SpA, and UnSpA, specifically empha-
sizing differences in methodology and varia-
tions in geography.

METHODS

Review involved a search of MEDLINE litera-
ture via PubMed, Google Scholar, and Embase
databases with the terms spondyloarthritis,
spondyloarthropathy, ankylosing spondylitis,
psoriatic arthritis, reactive arthritis, inflamma-
tory bowel disease spondyloarthritis, undiffer-
entiated spondyloarthritis and prevalence, with
an additional hand search. A total of 15,325 ti-
tles and abstracts were reviewed; the full text of
292 articles was read thoroughly; and data for
67 reports are presented and compared here.
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Table 1. Spondyloarthritis prevalence

Reference Country Year Age Nu:q(:)zt:lszlsg;t?crie:é o Criteria Prevalence [%]
Men ‘ Women ‘ All
EUROPE
Steven [14] Scotland 1992 15+ Mixed, Scotish islands Doctor dg 0.21*
Saraux [15] France 2001 18+ Mixed, France 9,395 Doctor dg 0.31 0.29 0.30%
Constantino [16] 2010 35+ | Gazel Cohort, 18,757 ASAS 0.43*
Zlatkovi¢-Svenda [17] | Serbia 2008 18+ Mixed, Serbia 6,213 Doctor dg 0.34 0.31 0.32%
Haglund [18] Sweden 2011 15+ | Mixed, south Sweden Register? 0.45
Trontzas [19] Greece 2005 19+ | Mixed, 7 areas, 10,647 ESSG 0.49*
Adomaviciute [20] Lithuania 2008 18+ Urban, Lithuania, 6,542 Doctor dg 1.36 1.34 0.84*
De Angelis [21] Italy 2007 18+ | Mixed, Marche, 3,664 ESSG 1.06
Bruges-Armas [22] Portugal 2002 50+ Mixed, Terceira, Azores, 936 | ESSG 2.7 0.4 1.6
Braun [23] Germany 1998 18+ Blood donors, 1,871 ESSG 1.9
AFRICA
Adebajo [4] Sub-Saharan Africa| 1994 A Negro, rural Doctor dg 0.00
Mijiyawa [5] Togo 2000 A Negro, rural Doctor dg 0.00
APLAR region [south-east Asia and Pacific]
Davatachi [1] Phillipines 1997 15+ Urban, Manila, 3,006 Doctor dg 0.03
Akhter [6] Pakistan 2011 15+ Rural, 2,090 / 0.10
Veerapen [7] Malasya 1992 15+ | Rural, Banting, 2,594 Doctor dg 0.12
Davatachi [1] Tailand 1998 15+ Rural, 2,463 / 0.12
Dai [9] Ch!na 2003 15+ Urban, Shangai, 7,603 Doctor dg 0.11
Zeng [10] China 1995 16+ Urban, Shantou 2,040 0.26
Davatachi [1] Iran 1995 15+ Urban, 7,000 / 0.34
Onen [12] Turkey 2008 20+ Urban, Izmir, 2,887 ESSG 0.88 1.22 1.05%
Onen [13] 2015 University Employees, 381 ASAS 1.35
Davatachi [1] APLAR 2006 15+ APLAR / 0.19*
Alexeeva [2] Russia 1994 P Chukotka, Russia 2.5
NORTH AMERICA
Strand [24] USA 2013 18+ Mixed, pt.records, 816 ASAS 0.70
Helmick [25] USA 2005 18+ NHIS Doctor dg 0.35-1.31
Boyer [3] Alaska 1994 20+ Eskimos, 6,749 ESSG/AMOR 2.50

*Prevalence estimates standardized for age and sex in terms of the country population; Doctor dg, diagnosis made by a doctor;
ESSG - European Spondyloarthropathy Study Group Classification criteria; ASAS — Assessment of SpondyloArthritis international Society criteria;
AMOR - Spondyloarthropathy criteria by Amor et al; A - adult; P - population

SPONDYLOARTHRITIS PREVALENCE southern Europe (Italy and Turkey) (Figure 1), which con-
trasted with the reported rheumatoid arthritis prevalence
[12, 13, 14, 16, 18, 21, 26]. Inequalities in methodologies

of SpA studies are described in Table 1.

The Asian SpA prevalence ranged from 0.03% in Manila
to 1.05-1.3% in Turkey [1, 8-13]. The SpA standardized
prevalence in the whole APLAR region was 0.19% [1]. The
SpA prevalence in Europe ranged from 0.21% in Scotland
to 1.9% in Germany [14-23]. In Serbia, it was 0.32% [17]
(Table 1). The estimated SpA prevalence in the United
States was 0.35-1.31% [24, 25]. The Australian urban
SpA prevalence was 0.21%, but was 0.50% in Australian

ANKYLOSING SPONDYLITIS PREVALENCE

A wide range of AS prevalence was reported as well (Table
2, Figure 2). The highest AS prevalence was found in Ca-

Aboriginals [1].

Comparison of the world SpA prevalence was limited
by methodology discrepancies: various sample sizes, dif-
ferent age limitations (15, 16, 18, 20 years), and different
presentation of the achieved results (row or standardized)
(Table 1). However, the prevalence was lower in tropical
zone countries [Africa or South Asia and Southeastern
Asia (Philippines, Pakistan, Malaysia, Thailand, China)]
than in northern countries, with the highest rate in Alaska
(Figure 1) [2, 4, 7-10]. However, prevalence was lower
in northern Europe (Scotland, Sweden, France) than in

‘ DOI: https://doi.org/10.2298/SARH180110009Z

nadian Indigenous Haida people, 6% [27]. However, no AS
cases were found in African countries: Zimbabwe, Nigeria,
and Togo [28, 29, 30]. For Southeast Asian and Pacific
regions, AS prevalence estimates ranged from 0.01% in
Japan to 0.49% in Turkey [12, 31, 32, 33] (Table 2). The
European AS prevalence ranged from 0.08% in France and
Serbia to 0.86% in Germany [23] [15, 17, 18, 21, 22, 34-40]
and was 1.1-1.4% in Norway (Table 2, Figure 2). The AS
population prevalence in the United States was estimated
at 0.35% and 0.52% (e.g., 0.13% for Caucasians only [24,
25, 41]). The Alaskan Eskimo AS prevalence was 0.4% [3].
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Figure 1. Spondyloarthritis prevalence in the world given in percentages

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 1)

AS prevalence estimates were lower in African and
South and Southeast Asian countries than in northern
Europe and the United States [25, 27-33, 40] (Figure 2).
Differences in the studies are further evaluated in Table 2.

PSORIATIC ARTHRITIS PREVALENCE

The widest variability in SpA prevalence was for PsA and
was the highest in Europe: 0.42% in Italy [21] (Figure 3).
As one of the SpA-related diseases, PsA was not found
in certain African countries either (in accordance with
the virtual non-existence of SpA), and the non-existence
of PsA was confirmed by the studies from Uganda and
Sub-Saharan Africa [29, 42]. PsA prevalence was low in
Southeast Asia and Pacific regions as well: 0.001% in Ja-
pan and 0.10% in China [43, 44]. Europe had the widest
PsA prevalence range, lower in the northern than southern
part, ranging from 0.02% in Sweden to 0.42% in Italy [15,
17, 21, 23, 34, 36, 37, 45-50] (Figure 3, Table 3). The PsA
prevalence was 0.09% in Serbia. The prevalence ranged
from 0.07-0.25% in the United States and was 0.12% in
Minnesota and 0.10% in Alaskan Eskimos [3, 41, 51, 52].
The prevalence in South America was 0.07% [53].

Differences in PsA prevalence studies are described in
more detail in Table 3.
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REACTIVE ARTHRITIS PREVALENCE

Results of the ReA prevalence estimation studies cannot be
generalized because of periodic and geographic variations
in “disease trigger factors,” such as Salmonella, Shigella,
Yersinia, and Campylobacter bacteria species, as well as
Chlamydia and Mycoplasma subspecies. In fact, only a few
ReA prevalence studies were performed, mostly under the
SpA disease prevalence estimation. The ReA prevalence
was 0.04% in Greece, 0.09% in Italy and 0.10% in Serbia
and Germany [17, 19, 21, 23].

INFLAMMATORY BOWEL DISEASE
SPONDYLOARTHRITIS PREVALENCE

The prevalence of IBD SpA (Crohn's disease or ulcerative
colitis) has not been studied much, and was less frequently
reported than IBDs themselves. According to the few reported
studies, the IBD SpA prevalence ranged from 0.01% in Swe-
den to 0.03% in Serbia, 0.04% in Greece and 0.09% in Italy
[17, 18, 19, 21]. It was 0.05-0.25% in the United States [25].

Prevalence related to IBD type was evaluated by one US
study: the prevalence of ulcerative colitis SpA was 0.03%
and Crohn's disease 0.01% [41]. Karreman et al. [54]
found a SpA prevalence of 13% in IBD patients, with the
pooled prevalence for AS of 3%, peripheral arthritis 13%
and sacroiliitis 10%.
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Table 2. Ankylosing spondylitis prevalence

Zlatkovi¢-Svenda M. I. et al.

Reference Country Year Age Method Prevalence [%]
EUROPE
Saraux [15] France 2001 18+ Questionnaire 0.08*
Zlatkovi¢-Svenda [17] | Serbia 2008 18+ Questionnaire 0.08*
Hanova [34] Czech Republic 2003 16+ Register 0.09
Haglund [18] Sweden 2011 15+ Register 0.12
Kaipiainen [35] Finland 1997 30+ Sample 0.15
Trontzas [36] 2005 19+ Questionnaire 0.24*
Anagnostopoulos [37] | Greece 2010 A Questionnaire 0.29
Alamanos [38] 2002 16+ Register 0.29*%
2?;??:(% 39] Norway fggg 20+ Register Urban 1?_2164
De Angelis [21] Italy 2007 18+ Questionnaire 0.37
Bruges-Armas [22] Portugal 2002 50+ Questionnaire 0.6
Braun [23] Germany 1998 18+ Blood donors 0.86
AFRICA
Stein [28] Zimbabwe 1990 Population 0.00
Adebajo [29] Nigeria 1991 Population 0.00
Mijiyawa [30] Togo 1993 Population 0.00
APLAR region (south-east Asia and Pacific)
Hukuda [31] Japan 2001 A Register 0.01
Dai [10] Shangai 2003 Urban 0.11*
1985 16+ Rural 0.22
1995 16+ Urban 0.2
Yao-Jun [32] China 2005 16+ Urban 0.2*
Urban 04
Chou [33] Taiwan 1994 20+ Suburban 0.19
Rural 0.54
Onen [12] Turkey 2008 20+ Urban 0.49*
Alexeeva [2] Chukotka, Russia 1994 P Population 1.1
NORTH AMERICA
Boyer [3] Alaska 1994 20+ Register 0.4
Strand [24] USA 2013 18+ Pt records 0.35
Helmick [25] 2005 18+ NHIS 0.52*
Lawrence [41] USA, Caucasians 1998 A Sample 0.13*
Gofton [27] Canada, Haida People 1964 15+ Population 6.2
*Prevalence estimates standardized for age and sex in terms of the country population;
P - population; A - adult
UNDIFFERENTIATED SPONDYLOARTHRITIS DISCUSSION

PREVALENCE

The UnSpA impact and its clinical manifestations are not
yet fully understood. In general, UnSpA should be consid-
ered in patients presented with inflammatory back pain
or peripheral joint arthritis, enthesopathy or alternative
buttock pain, not accompanied by some SpA-disease spe-
cific features such as spondylitis, psoriasis, Crohn’s disease,
ulcerative colitis, or previously proven urogenital or gas-
trointestinal infection.

The highest UnSpA prevalence was in Lebanon, 3.4%
[55]. In Asia, the representative China had 0.24% preva-
lence [56]. In Europe, the UnSpA prevalence estimate for
Serbia was 0.02%, Greece, 0.03%, France, 0.04%, Sweden,
0.10%, and Germany, 0.67% [15, 17, 18, 19, 23]. The Un-
SpA prevalence in the United States was 0.37% and in
Alaskan Eskimos 1.3% [3, 25, 57].

DOI: https://doi.org/10.2298/SARH180110009Z

Although historically considered sporadic cases of rheu-
matoid arthritis and reported at the beginning as “rheu-
matoid spondylitis” or “seronegative variants of RA,” AS
and PsA have over time been shown not only as separate
diseases, but also diseases of constantly increasing impact
and importance. When the SpA concept was promoted
for several seronegative diseases characterized by certain
common features, thereby enabling different diseases to be
classified into a unified diagnosis a few decades ago, they
may have been classified as SpA.

SpA prevalence has increased in the past decades. With
the universal health system in France, the AS prevalence
was estimated at 0.005% in 1994, 0.08% in 2001 (French
population study) and 0.43% in 2015 (French population-
based study) [15, 16, 58].

The 21st century European studies showed high SpA
prevalence as well: Sweden 0.45%, France 0.43%, Greece
0.49%, Lithuania 0.84%, Turkey 1.05%, Italy 1.06%, and
Portugal 1.6%. In the last century, SpA prevalence even

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):235-242
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Figure 2. Ankylosing spondylitis prevalence in the world given in percentages;

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 2)

Table 3. Psoriatic arthritis prevalence

Reference Country Year Age Method Prevalence [%]
EUROPE

Hellgren [45] Sweden 1969 P 0.02
van Romunde [46] Netherlands 1984 20+ Sample 0.05
Zlatkovi¢-Svenda [17] Serbia 2008 18+ Questionnaire 0.09
Pedersen [47] Denmark 2002 Twins Questionnaire 0.15
Madland [48] Norway 2002 A Register 0.19*
Hanova [34] Czech Republic 2003 16+ Register 0.05*
Saraux [15] France 2001 18+ Questionnaire 0.19*%
Braun [23] Germany 1998 18+ Blood donors 0.29
Alamanos [49] 2001 A Register 0.06*
Trontzas [37] Greece 2005 19+ Questionnaire 0.17*
Anagnostopoulos [38] 2010 A Questionnaire 0.35
Salaffi [59] Italy 2005 18+ Quest!onna!re 0.37
De Angelis [21] 2007 18+ Questionnaire 0.42
AFRICA

Adebajo [29] Subsaharial Africa 1990 0.00
Lamurezo [42] Uganda 1980 0.00
APLAR region (south-east Asia and Pacific)

Hukuda [43] Japan 2001 A Register 0.001
Zeng [44] China 2006 A Study 0.01-0.1
NORTH AMERICA

Lawrence [41] USA white race 1998 A Sample 0.07*
Gelfand [51] 2005 P Questionnaire 0.25
Shbeeb [52] Minesota 1991 A Register 0.16*
Boyer [3] Alaska 1994 20+ Register 0.1
SOUTH AMERICA

Soriano [53] Argentina 2006 P Register 0.07

*Prevalence estimates standardized for age and sex in terms of the country population
A - adult; P - population
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Figure 3. Psoriatic arthritis prevalence in the world given in percentages;

NOTE: The specific population estimate may not represent the full population estimate for a particular country (see Table 3)

exceeded rheumatoid arthritis (as one of the most preva-
lent inflammatory rheumatic diseases) in Japan, Germany,
Turkey, Lithuania, China, Italy, Australian Aboriginals and
the United States, but was similar to the rheumatoid ar-
thritis prevalence in France and Serbia [17, 59]. This fact
could be explained by a better understanding of the SpA
concept both by the patients and physicians, as well as
by introducing new classification criteria, the European
Spondyloarthropathy Study Group Classification criteria
(ESSG) [60]. The newest Assessment of SpondyloArthri-
tis international Society (ASAS) classification criteria was
used by several studies, reporting high SpA prevalence es-
timates as well: 0.43% in France (0.36% for axial SpA and
0.12% for peripheral SpA), 1.35% in Turkey and 0.70% for
axial SpA alone in the United States [13, 16, 24, 61].

The first study on the prevalence of pooled SpA and
its subtypes was conducted in 2016 by Stolwijk et al. [62].
The general population pooled prevalence of SpA ranged
from 0.20% in Southeast Asia to 1.61% in northern Arctic
communities; the AS prevalence ranged from 0.02% in
Sub-Saharan Africa to 0.35% in northern Arctic commu-
nities; and the PsA prevalence ranged from 0.01% in the
Middle East to 0.19% in Europe [62]. However, only a few
studies from this meta-analysis were truly representative
of the general population, due to a high risk of bias in ad-
dition to other methodological variations described more
in depth in the article [62].

The limitation of our review is that we could not track
the human leukocyte antigen B27 (HLA-B27) prevalence
in all studies included, and connect its range with preva-
lence differences. According to the DESIR (DEvenir des

‘ DOI: https://doi.org/10.2298/SARH180110009Z

Spondylarthropathies Indifférenciées Récentes) cohort, diag-
nostic delays are less common in HLA-B27-positive than
in B27-negative patients [63]. High HLA-B27 prevalence
is generally positively correlated with SpA prevalence,
especially axial SpA [64]. Our review found the highest
SpA prevalence in Alaskan Eskimos, 2.5% [3], of whom
25-40% are HLA-B27-positive [64]. In the current review,
second-place SpA prevalence was found in Russian Chu-
kotka Eskimos, 2.5%, with HLA-B27 prevalence at 34%.
The highest AS prevalence (6%) was found in Haida In-
dians living in the Queen Charlotte Islands of Canada, of
whom 50% are HLA-B27-positive [27]. However, although
the HLA-B27 prevalence varies from 10-16% in north-
ern European countries, the latest studies have shown an
AS prevalence of 0.12% in Sweden, 0.15% in Finland and
0.26% in Norway [18, 35, 39, 64].

CONCLUSION

In conclusion, although the wide SpA prevalence range in
different geographic regions could partially be attributed
in part to HLA-B27 positivity, other factors may also play
the role, such as geographic differences [59]. In addition,
prevalence variations could only partially be due to genetic
or environmental factors or geographic distribution and
are certainly affected by differences in case definition and
case confirmation strategy as well as by other variations
in applied methodologies [65, 66].

Conflict of interest: None declared.
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HPEBaIIEHUMja CNOHAWUN0APTPUTUCA U HbETOBUX NOATUNOBA — Aad /U je 3dUCTa

ynopeausa?

MwupjaHa W. 3natkosuh-LLsenga'?, PokcaHaa M. CtojaHosuh', CaHgpa b. LUnnetuh-Tpyjuunih?, Mapuja M. Pagak-Meposuh’,

OpaHcuc Mmnmax*

'YHuep3utet y beorpagy, MegnumnHckn dakynteT, UHcTUTyT 3a peymatonorujy, beorpag, Cpbuja;
YHusep3uTet y VctouHom CapajeBy, MeguumHcku dakyntet, Peny6nuka Cpricka, bocHa u XepLierosuHa;
*YHusep3uTet y beorpaay, MeauunHcki dakyntet, MHcTuTyT 32 enugemmonorujy, beorpag, Cpbuja;
*YHuBep3uTeT y JlopeHu, YHnBep3utetcka 6ontnua, INSERM-CIC-EC v EA 4360 APEMAC, HaHcw, OpaHuycka

CAXETAK

YBopa/Lumb lNopacT npeBaneHumje CNOHAMAOAPTPUTIACA Y NO-
cnefbuX HeKONMMKO AeLieHrja He MoXe ce NpunmncaT camo
MaHudecTaumjama bonectu.

Linsb oBor paga je nperne npesaneHLyje CoHAMNoapTprUTmMCa
(CnA) v rberoBrx NOATUMOBA: aHKUNO3Mpajyher cnoHannuTca
(AC), ncopujasHor aptpuTuca (McA), peakTBHOT apTpUTHCa
(PeA), CnA noeesaHor ca nH$namaTopHM 6onectMa LjpeBa
1 HepndeperToBaHor CnA (HeCnA), ca nocebH1M 0CBPTOM Ha
MEeTOLOJIOLLIKE pa3fivKe 1 reorpadcke BapujaLyje.

MeTtope lNpeTpaxeHa je nuTepaTypa ca 6a3ama nofataka
PubMed, Google Scholar n Embase y3 popgaTHO py4Ho npeTpa-
XKMBarbe y OAHOCY Ha TEPMUH CMOHANI0APTPUTIC U HeroBe
roATUMNOBE Y KOMOUHALIMjU Ca MpeBaeHLjoM.

Pesynratu 3emsbe ceBepHe EBpone (LLIkoTcka, LLIBefcka, ®paH-
LycKa) umajy Huxe ctone npesaneHuuje CnA (0,21-0,45%) y
nopehemy ca jy»xkHum (Utanuja — 1,06% n Typcka — 1,35%). Haj-
HiKa npeBaneHuunja CnA y cBeTy 3abenexeHa je y appurukim
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1 jyroncTo4HNM a3mjckum 3emsbama (0-0,19%), a HajBuLa Ha
Amacuu (2,5%). Hajseha BapujabunHoct y npeBaneHuuju MNcA
3anaxeHa je y EBponu (ceBepHu feo 0,02-0,19%, jyxHu 0,42%).
HajHuxa npesaneHumja lNcA y cBeTy 3abenexeHa je y JanaHy —
0,001%, a 3aTum y Knunn 0,01-0,1%. Y EBponu ce npeBaneHuuja
PeA kpehe o 0,04% y Mpukoj o 0,1% y Cpbuju n Hemaukoj, ok
je npeBaneHyuja YHCNA of 0,02% y Cp6uju go 0,67% y Hemau-
Koj. Hajsnwa npesaneHyuja YHCNA y ceTy HaheHa je y JInbany
- 3,4%. Ctyauje Koje oppehyjy npesaneHuujy CnA pasnukyjy ce
y 6pOjHUM KapaKTepuCTKama: pasnnunT metog popmrparba
y30pakKa 1 ynotpebrbeHnx Kputepujyma, yKibyurBarbe pasnu-
YUTKX CTAPOCHUX FPyna, PasnnyuuT NprKas pesyntarta Uta.

3akrbyyak Bapujaumje y npesaneHumju CnA He mory ce npunu-
CaTh CaMO reHeTCKUM Unu reorpadckum pasnukama. Pasnnunta
npeBaneHumja AeNVMUYHO je YCIIOB/bEHA U HeyjeHauYeHM
MeToAama UCTPaxmnBatba, AeTasbHje ONMCaHNM Y OBOM UMAHKY.
KmbyuHe peun: envigemnonoruja; npesaneHymja; CnoHAnN0ap-
TPUTUC; aHKM03Mpajyiin CNOHAMAUTIC; NCOpUja3Hn apTPUTUC
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