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Suihrn

Pozadie problému: Reumatické choroby, najmi zapalové, su
sprevadzané &astej$im vyskytom osteoporézy. Udaje o jej prevalencii
st vSak rozne a pri niektorych chorobach nie su dostupné vobec.
Ciel prdce: Zistit vyskyt zniZenej kostnej denzity a osteoporozy pri
zapalovych reumatickych chorobach.

Pacienti a metédy: Do $tudie bolo zaradenych 316 pacientov (276 Zien
a 40 muzov) hospitalizovanych vo Vyskumnom ustave reumatickych
choréb v Piestanoch. V sledovanom subore pacientov sa vyskytlo 9
zapalovych reumatickych ochoreni: ankylozujica spondylitida (AS),
juvenilna chronicka artritida (JCA), zmie$ana choroba spojivového
tkaniva (MCTD), polymyozitida/dermatomyozitida (PM), psoriaticka
artritida (PA), renmatoidna artritida (RA), difdzna sklerodermia (SD),
systémovy lupus erythematosus (SLE) a Sjogrenov syndrom (SS).
Kostna denzita sa merala DXA-pristrojom NORLAND XR-26
v oblasti lumbalnej chrbtice a kréka femuru. Vysledky sme porovnali
jednak s referenénymi hodnotami pristroja, jednak so vzorkou
slovenskej populacie zo Stidie EPOS (European Prospective
Osteoporosis Study).

Vysledky: Kostna denzita pacientov so zapalovymi reumatickymi
chorobami bola signifikantne zniZena o -0,90, resp.-0,96 Standardnej
odchylky od referen¢nych hodnét. Vyskyt denzitometricky definovanej
osteopordézy u postmenopauzalnych reumaticiek bol signifikantne
vyssi (L-chrbtica 48 %, femur 28 %) oproti slovenskej populacii (femur
18 %). NajvyraznejSie zniZzenie BMD sa pozorovalo pri AS, JCA a SD,
naopak nesignifikantné znizZenie pri SS. Vyskyt osteoporozy pri RA
v oblasti kr¢ka femuru (35,8 %) bol podstatne vyssi ako pri SLE (12,9
%) a takmer zhodny v lumbalnej chrbtici (47,5 % pri RA, 41,9 %
pri SLE).

Zaver: Zapalové reumatické choroby, nielen RA, JCA, SLE a AS, sa
vyznaduju zvySenym vyskytom osteoporézy, a to bez rozdielu pohlavia.

Summary

Background: Rheumatic diseases, especially inflammatory ones, are
rather frequently accompanied by osteoporosis. Data on its prevalence
exhibit however considerable variations, and for some diseases no
relevant data are available.

Aim: The study was carried out to establish the rates of diminished
bone mineral density and osteoporosis in inflammatory rheumatic
diseases.

Patients and methods: The series included 316 patients (276 women and
40 men) hospitalized in the Research Institute of Rheumatic Diseases
in PieStany. Nine inflammatory rheumatic diseases were involved:
ankylosing spondylitis (AS), juvenile chronic arthritis (JCA), mixed
connective tissue disease (MCTD), polymyositis/dermatomyositis (PM),
psoriatic arthritis (PA), rheumatoid arthritis (RA), diffuse sclerodermia
(DS), systemic lupus erythematosus (SLE), and Sjogren’s syndrome (SS).
Bone mineral density was measured by the DXA device NORLAND
XR-26 in the region of the lumbar spinal column and the neck of the
femur. The results were compared with the reference values supplied
by the procedur of the apparatus as well as with a Slovak population
series from the study EPOS (European Prospective Osteoporosis Study).
Results: In patients with inflammatory rheumatic diseases, bone
mineral density was significantly reduced in both studied localizations
compared to reference values (L2-L4: -0.90, neck femur: -0.95). The
rate of densitometrically defined osteoporosis was significantly higher
in postmenopausal rheumatics (L2-L4: 48 %, neck femur: 28 %)
compared to the Slovak population (femur: 18 %). Bone mineral
density was most markedly diminished in AS, JCA, and DS, while in
SS it was nonsignificantly decreased. In the region of the neck of the
femur, the rate of osteoporosis was substantially higher in RA (35.8
%) than in SLE (12.9 %), while in the lumbar spine the rate was
practically identical in the two diseases (RA: 47.5 %, SLE: 41.9 %).
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UVOD

Osteoporoza sa stala pocas poslednych 20 rokov naj-
méi vzhladom na predlzujici sa priemerny vek ¢loveka jed-
nym z najvicsich zdravotnych problémov na svete. Svo-
jim vplyvom na morbiditu a mortalitu a v neposlednom
rade aj na ekonomickd naro¢nost terapie a naslednej so-
cidlnej starostlivosti o postihnutych je v popredi zdujmu
predovsetkym vo vyspelych krajinach (4, 7, 20, 21, 23,
33). Pre pozvolny a nenapadny priebeh sa tato choroba
analogicky k hypertenzii oznacovanej ako tichy zabijak
obycajne nazyva ,.tichy zlodej*. Preco je osteopordza za-
ujimava z hladiska reumatolégie? Pretoze prave reumato-
16g je lekar, ku ktorému sa pacient s bolestami chrbtice
dostava Casto az vtedy, ked je terapeuticky zasah uz prob-
lematicky a nddej na podstatné zlepSenie stavu je nevel-
k4. Dalsim dovodom je, Ze reumatické choroby, najmi
zapalové, podla udajov v literature sprevadza Castejsi vy-
skyt osteopordzy. Na jej rozvoji sa zucastiiuje casto viace-
ro faktorov, medzi ktoré patria vlastné zépalové ochore-
nie, zhorS§ena mobilita a v neposlednom rade i liecba
zékladného ochorenia liekmi ovplyviiujicimi remodela-
ciu kosti, najmé glukokortikoidmi (1, 2, 9, 13, 29).

Pomerne vela prac sa venuje vyskytu osteopordzy pri
reumatoidnej artritide, juvenilnej chronickej artritide, an-
kylozujucej spondylitide a systémovom lupuse (1, 8, 9, 12,
14). Velmi malo informécii je v literatiire o vyskyte osteo-
pordzy pri inych reumatickych chorobach (napr. psoriatic-
ka artritida, Sjogrenov syndrém, systémova sklerodermia,
zmieSany syndrédm spojiva, ¢i dermato-polymyozitida) (27,
28, 35).

Cielom prace bolo zistit vyskyt znizenej kostnej den-
zity pri reumatickych chorobéch ako celku a aj diferen-
covane podla jednotlivych vybranych nozologickych jed-
notiek.

SUBOR PACIENTOV A METODY

Do studie bolo zaradenych 316 pacientov (276 zien a 40
muzov) postupne hospitalizovanych vo Vyskumnom usta-
ve reumatickych choréb v Piestanoch. V stbore sa vysky-
tovalo 9 zdpalovych reumatickych ochoreni: ankylozujica
spondylitida (AS), juvenilna chronické artritida (JCA),
zmie$ana choroba spojivového tkaniva (mixed connective
tissue disease — MCTD), polymyozitida — dermatomyoziti-
da (PM), psoriatickd artritida (PA), reumatoidna artritida

Conclusion: Inflammatory rheumatic diseases, including not only RA,
JCA, SLE and AS, are accompanied by an increased occurrence rate
of osteoporosis, regardless gender of the patients.

Key words: osteoporosis, rheumatic diseases, densitometry, bone
mineral density.

INTRODUCTION

Over the last twenty years, osteoporosis has become one
of the major health problems, particularly with regard to the
increasing life expectancy. Due to its impact on morbidity
and mortality, the economically demanding therapy and sub-
sequent social care of the patients, osteoporosis is in the fo-
cus of interest especially in the developed countries (4, 7, 20,
21, 23, 33). Since its course is gradual and inconspicuous,
similarly as that of hypertension, by analogy these diseases
are referred to as silent killer or silent thief. Why is osteopo-
rosis interesting from the standpoint of rheumatology? One
of the reasons is the fact that it is the rheumatologist who sees
the patient suffering from backache frequently at a period of
time when therapeutic intervention has become problematic
and substantial improvement of the condition can no longer
be expected. The second reason, documented in the literatu-
re, is the frequent occurrence of osteoporosis accompanying
rheumatic diseases, particularly the inflammatory ones. Se-
veral factors are involved in the development of osteoporo-
sis, including the inflammatory condition itself, impaired
mobility and certainly not least the treatment of the underly-
ing disease by drugs especially glucocorticoids, with their
effect on bone remodelling (1, 2, 9, 13, 29).

A considerable amount of the literature is concerned
with osteoporosis in rheumatoid arthritis, juvenile chronic
arthritis, ankylosing spondylitis, and systemic lupus (1, 8,
9, 12, 14). There is however but scarce information availab-
le on the occurrence of osteoporosis in other rheumatic di-
seases, as e.g. in psoriatic arthritis, Sjogren’s syndrome,
systemic sclerodermia, mixed connective tissue syndrome
or dermatopolymyositis (27, 28, 35).

The aim of the present study was to establish the
occurrence rate of diminished bone density in rheumatic
diseases as such and also specifically in individual selected
nosological units.

PATIENTS SERIES AND METHODS

The series consisted of 316 patients (276 females and
40 males) consecutively hospitalized in the Research Insti-
tute of Rheumatic Diseases in Piestany. The series involved
nine inflammatory rheumatic diseases: ankylosing spondy-
litis (AS), juvenile chronic arthritis (JCA), mixed connecti-
ve tissue disease (MCTD), polymyositis-dermatomyositis
(PM), psoriatic arthritis (PA), rtheumatoid arthritis (RA),



(RA), difuzna sklerodermia (sclerodermia diffusa — SD),
systémovy lupus erythematosus (SLE) a Sjogrenov syndrom
(SS). Najpocetnejsiu skupinu tvorili pacienti s RA (160
pacientov: 150 zien, 10 muZov), dalej pacienti so SLE (55
pacientov: 52 Zien, 3 muzi) a pacienti s JCA (21 pacientov:
16 zien, 5 muzov). V ostatnych podskupinach bol pocet
pacientov v rozmedzi 10-20 os6b (tab. 1). Kritériom pre
zaradenie do $tudie bolo splnenie diagnostickych kritérii
pre prislusné ochorenie.

Tab. 1. Zakladné charakteristiky siiboru podla diagnéz.
Tab. 1. Basic series characteristics according to diagnoses.

diffuse sclerodermia (DS), systemic lupus erythematosus
(SLE), and Sj6gren’s syndrome. Patients with RA presen-
ted the largest group (160 patients: 150 females 10 males),
followed by patients with SLE (55 patients: 52 females, 3
males), and patients with JCA (21 patients: 16 females, 5
males). In the other subgroups the number of patients was
in the range of 10-20 subjects (Tab. 1). To be involved in
the study, the patient had to meet the diagnostic criteria for
the given disease.

Tab. 2. Zakladné charakteristiky kontrolného siiboru EPOS (n=367).
Tab. 2. Basic characteristics of the control series EPOS (n=367).

Pohlavie Vek

Gender Age
Diagnéza n Zeny muzi Zeny muzi
Diagnosis females  males females males
AS 13 3 10 47,3+17,0 41,6+14,9
JCA 21 16 5 32,5+ 7,7 24,4+11,1
MCTD 14 13 1 47,8+13,1 65,0
PM 13 9 4 41,5+16,5 58,7+12,6
PA 17 12 5 56,6+11,6 452+ 6,9
RA 160 150 10 53,1+13,1 52,0+15,3
DS 11 9 2 49,0+19,2 48,5+18,9
SLE 55 52 3 44,0+13,2 46,0+ 7,8
SS 12 12 0 56,6+ 8,8 -
Spolu 316 276 40
Total

priemer+standardna odchylka
mean+standard deviation

Denzitometrické vySetrenia sa vykonavali na denzito-
metrickom pracovisku Slovenskych liecebnych kapelov
v Piestanoch na DXA pristroji NORLAND XR-26 Mark 11
(Norland Scientific Instruments, Wisconsin, USA). Kvalita
merania sa kontrolovala denne predpisanym fantémom (do-
danym vyrobcom pristroja). Kostna denzita (bone mineral
density — BMD) sa merala podla metodiky firemného soft-
véru, verzia 2.1.1. BMD sa vySetrovala v oblasti 2.—4. lum-
balneho stavca a kréka femuru. BMD sa vyjadrovala v g/cm?
a porovnalasa s referencnymi hodnotami dodanymi firmou,
pomocou skorovacieho systému (nasobok Standardnej od-
chylky od priemeru), a to jednak u mladej zdravej popula-
cie (T-skore), jednak u vekovo porovnatelnej populécie
(Z-skore). Podla diagnostickych smernic, ktoré na interpre-
taciu vysledkov denzitometrického merania vypracovala
Pracovna skupina WHO, sa u postmenopauzalnych zien za
osteoporozu povazovala hodnota T-skore mensia ako 2,5,
za normu hodnota vyssia ako -1,0 a hodnoty v rozmedzi -
2,5 az -1,0 sa hodnotili ako osteopénia (5, 6). Podobna dia-
gnosticka schéma sa pouzila aj pri hodnoteni kostnej denzi-
ty muZov a premenopauzalnych Zien nad 35 rokov. Pre

Zeny Muzi
Females Males
n=181 n=178
Vek 68,0+8,1 68,2+8.4
Age
Vyska 159,8+13,6 170,8+14,6
Height
Hmotnost 71,9£11,8 79,6+11,9
Weight
Trvanie
menopauzy 17,249,1 -
Duration
of menopause
(n=116)

Densitometric examinations were performed at the Densi-
tometric Unit of the Slovak Spa in Piestany, on the DXA appa-
ratus NORLAND XR-26 Mark II (Norland Scientific Instru-
ments, Wisconsin, USA). The quality of measurement was
checked daily by the prescribed phantom, supplied by the ma-
nufacturer. Bone mineral density was measured by the method
of the company’s software, version 2.1.1. BMD was examined
in the range of the 2nd to 4th lumbar spine and the neck of the
femur, BMD was expressed in g/cm*and compared with refe-
rence values supplied by the company, on using the scoring
system (multiple of the standard deviation from the mean),
and that both in the young healthy population (T-scores) and in
the age-matched population (Z-scores). According to the dia-
gnostic guidelines elaborated by the WHO Workgroup for the
interpretation of densitometric measurement results, postme-
nopausal women were considered to have osteoporosis when
the T-score value was less than —2.5, values exceeding —1.0
were assessed as normal, and osteopenia was diagnosed when
values were within the range of —2.5 to —1.0 (5, 6). A similar
diagnostic scheme was used also on evaluating bone mineral
density in men and premenopausal women above 35 years of



pacientov mladsich ako 35 rokov bola schéma modifikova-
na a za zaklad sa povazovalo Z-skore. Hodnoty pod -2,0 sa
povazovali za osteopordzu, hodnoty nad -1,0 za normu
a hodnoty medzi -2,0 az -1,0 za osteopéniu.

STATISTICKA ANALYZA

Pri $tatistickej analyze vyskytu zniZenej kostnej denzity
pri zapalovych reumatickych chorobach sa pouzili tri me-
tody.

Pri prvej to bolo urcenie relativnej pocetnosti jednotli-
vych diagnostickych kategorii osteopordzy podla pohlavia,
veku a reumatickej choroby.

Pri druhej metode sa vyuzilo Z-skore. Vychadzajtic z de-
finicie Z-skore (nasobok Standardnej odchylky od prieme-
ru pre jednotlivi vekova dekadu a pohlavie) sa za priemer-
nu referenénu hodnotu povazovala hodnota Z=0. Priemerna
hodnota Z-skdre (a jej 95 % konfidencny interval, KI) pri
jednotlivych chorobach sa potom porovnavala s hodnotou
7=0. Referen¢né hodnoty pre slovenski populaciu vSak
v ¢ase merania neboli dostupné, a preto sa pouZili hodnoty
zmieSanej europskej populdcie dodavané firmou so softvé-
rom denzitometra.

Tretia metdda umoznila porovnanie priamo hodndt kost-
nej denzity so slovenskou populaciou. Za tymto ti¢elom sa
ako kontrolny pouzil subor stidie EPOS (European Pro-
spective Osteoporosis Study). I§lo o multicentrickd, multi-
nacionalnu $tadiu, do ktorej boli autori prace zapojeni
v ramci slovenského centra Piestany. V ramci tejto Stidie
bolo vysetrenych 637 nahodne vybranych os6b nad 50 ro-
kov z populacie Piestan a podla protokolu EPOS sa u 367
probandov merala aj kostna denzita kréka femuru. Charak-
teristiky suboru EPOS st v tabulke 2. Hodnoty kostnej den-
zity sa potom vyjadrili ako priemerné hodnoty a ich 95 %
konfiden¢né intervaly a priamo sa porovnali na hladine Sta-
tistickej vyznamnosti p<0,05.

VYSLEDKY

Priemerna hodnota Z-skdre v celom stbore bola Statis-
ticky vyznamne nizsia v oboch meranych lokalizaciach (L2-
L4: -0,90, kréok femuru: -0,95) oproti referencnej popu-
la¢nej hodnote Z=0. (tab. 3). NajnizSie priemerné Z-skore
sa zaznamenalo u pacientov s AS v oboch meranych loka-
lizaciach. Jedine pacienti so SS sa Statisticky vyznamne
nelisili ani v jednom pripade od Z=0. U pacientov s PA boli
namerané vyznamne nizSie hodnoty len v kréku femuru.

V stubore postmenopauzalnych Zien sa zistili normalne
hodnoty kostnej denzity (T-skore nad -1) v oblasti lumbal-
nej chrbtice len v 15 %, v oblasti krcka femuru v 17,4 %,
¢o boli Statisticky nizSie ako v kontrolnom subore EPOS

age. For patients below 35 years the scheme was modified and
values were assessed on the basis of Z-scores. Values below -
2.0 were evaluated as osteoporosis, above -1.0 as normal, and
values between -2.0 and -1.0 as osteopenia.

STATISTICAL ANALYSIS

Three methods were used for statistical analysis of the
occurrence rate of decreased bone mineral density in in-
flammatory rheumatic diseases.

By the first method, the relative number of individual
diagnostic categories of osteoporosis was established ac-
cording to gender, age, and rheumatic disease.

The Z-scores were used in applying the second method.
Based on the definition of Z-scores (multiple of the stan-
dard deviation from the mean for individual age decades
and gender), the value Z=0 was considered the mean refe-
rence value. The mean Z-scores value (and its 95 % confi-
dence interval, CI) calculated Z=O. Since at the time of the
measurements the reference values for the Slovak popula-
tion were not available, the values of the mixed European
population, provided by the company along with the sof-
tware, were used in the study.

The third method allowed to compare directly the BMD
values with those of the Slovak population. The series of
the EPOS (European Prospective Osteoporosis Study) ser-
ved as control. The authors of the present paper participa-
ted via the Slovak Center in Piestany in EPOS, which was
a multicenter and multinational study. From the population
of Piestany, 637 randomly selected subjects over 50 years
of age were examined and according to the EPOS protocol,
BMD of the neck of the femur was measured in 367 pro-
bands. The characteristics of the EPOS series are given in
Tab. 2. BMD values were expressed as mean values and
their 95 % CI and directly compared at the level of statisti-
cal significance p<0.05.

RESULTS

In the whole series studied, the mean Z-score value was
statistically significantly lower at both sites studied (L2—
L4: -0.90, neck of the femur: -0.95) compared to the refe-
rence population value of Z=0 (Tab. 3). The lowest mean Z-
score was recorded at both sites studied in patients with AS.
No statistically significant difference from Z=0 was found
in any case of the subgroup of patients with SS. In patients
with PA, the values were statistically significantly lower only
in the neck of the femur.

In the group of postmenopausal women, normal BMD
values (T-scores above -1) were recorded in the region of
the lumbar spinal column only in 15 % of the patients and



Tab. 3. Hodnota Z-skoére podla jednotlivych diagnéz; priemer (95 %
konfiden¢ny interval pre priemer).

Tab. 3. Z-score values according to individual diagnoses: mean (95 %
confidence interval for mean).

Tab. 4. Denzitometrické kategorie osteoporézy podla WHO (absolut-
na pocetnost, relativna pocetnost, 95 % konfidencny interval).

Tab. 4. Densitometric categories of osteoporosis according to WHO
(absolute numbers, relative numbers, 95 % confidence interval).

Diagnoza L2-L4 Kréek femuru
Diagnosis Neck of femur
AS -1,63 22,12
(-2,20;-1,05) (-2,79;-1,45)
RA -0,97 -0,89
(-1,13;-0,81)* (-1,08;-0,70)*
SLE -0,65 -0,75
(-0,92;-0,39)* (-1,05;-0,42)*
MCTD -0,94 -1,14
(-1,47;-0.41) (-1,78;-0,49)*
PM -0,89 -0,90
(-1,44;-0,34) (-1,56;-0,23)*
SD -1,21 -1,18
(-1,72;-0,52)* (-1,91;-0,46)*
SS -0,31 -0,54
(-0,88; 0.25) (-1,24; 0,14)
JCA -1,60 -1,36
(-2,10;-1,11) (-1,95;-0,78)*
PA -0,25 -0,88
(-0,73; 0,22) (-1,47;-0,30)*
Spolu -0,90 -0,95
(-1,02;-0,79) (-1,09;-0,81)*

X p<0,05 (pre porovnanie s referenénou hodnotou Z=0)
*p<0.05 (compared with reference value Z=0)

(25 %). Naopak osteopordza (T-skdre pod -2,5) sa zistila
v lumbalnej chrbtici az v 46 % a v kré¢ku femuru v 28 % —
oproti kontrolam len v 18 % (tab. 4).

V subore pacientov nad 35 rokov sa nasiel vyssi vyskyt
osteoporozy u muzov (az 53,3 % v L2—L4 a 34,5 % v kr¢-
ku femuru) oproti Zenam (38,7 %, resp. 25,7 %), ktory vSak
nebol $tatisticky vyznamny (tab. 5).

U os6b nad 50 rokov bol zaznamenany asi 50 % vyskyt
osteoporozy v lumbdlnej chrbtici a asi 35 % vyskyt v ob-
lasti kr¢ka femuru. Rozdiely podla pohlavia vSak boli Sta-
tisticky nevyznamné (tab. 6).

Pri pouziti modifikovanych kritérii osteopordzy pre osoby
do 35 rokov sa zistil vyraznejsi vyskyt osteopordzy u mladych
reumatikov — muzov, Statisticky vSak nevyznamny (tab. 7).

Pri hodnoteni kategoérii osteopordzy v krcku femuru
u postmenopauzalnych Zien podla jednotlivych diagnoz
malo v podskupine RA z celkového poctu 106 pacientok
normalne hodnoty 15 zien (14,2 %, KI: 7-21 %), osteopé-
niu 53 Zien (50,0 %, KI: 39—60 %) a osteopordzu 38 Zien
(35,8 %, KI: 26—45 %). V podsubore SLE malo z 31 pa-
cientok normalne hodnoty 5 Zien (16,1 %, KI: 5—33 %),
osteopéniu 22 (71,0 %, KI: 51—85 %) a osteopordzu 4 zZeny
(12,9 %, KI: 3—29 %). Ostatné choroby neboli pre maly
pocet pacientov vyhodnotené.

Postmenopauzalne zeny EPOS
Postmenopausal women

Kategoria L2-L4 kréek femuru kréek femuru
Category neck of femur neck of femur
(n=188) (n=184) (n=116)
orma 29 (15,4%) 32 (17,4%)* 29 (25,0%)
Norm (10-21%) (11-22%) (21-30%)
Osteopénia 72 (38,3%) 99 (53,8%) 66 (56,8%)
Osteopenia (32-44%) (47-60%) (51-61%)
Osteoporoza 87 (46,3%) 53 (28,8%)* 21 (18,1%)

Osteoporosis (39-54%) (22-36%) (13-22%)

*p<0,05 oproti kontrolnému stiboru EPOS
*p<0.05 compared to the EPOS control series

in the region of the neck of the femur in 17.4 %. The later
value is statistically significantly lower than that in the EPOS
series (25 %). On the other hand, osteoporosis (T-scores
below -2.5) was recorded in the lumbar spinal column in 46
% of the subjects and in the neck of the femur in 28 %,
while in controls the later value was only 18 % (Tab. 4).

In patients aged above 35 years, the occurence rate of
osteoporosis was higher in men (53.3 % in L2-L4 and 34.5
% in the neck of the femur) compared to respective values
in women (38.7 % and 25.7 %). The difference was howe-
ver statistically not significant (Tab. 5).

In patients aged over 50 years, the rate of osteoporosis
was about 50 % in the lumbar spine and 35 % in the neck of
the femur. Gender-related differences were statistically not
significant (Tab. 6).

On applying modified criteria of osteoporosis for sub-
jects below the age of 35 years, an apparently higher occuren-
ce rate of osteoporosis was observed in young male rheuma-
tics, which was however statistically not significant (Tab. 7).

Evaluation of categories of osteoporosis in the neck of
the femur in postmenopausal women according to indivi-
dual diagnoses yielded in the subgroup with RA normal
values in 15 out of the total number of 106 women (14.2 %,
CI: 7—21 %), osteopenia in 53 women (50.0 %, CI: 39—
60 %), and osteoporosis in 38 women (35.8 %, CI: 51—85
%). In the subgroup with SLE consisting of 31 patients,
normal values were found in 5 women (16.1 %, CI: 5—33
%), osteopenia in 22 (71.0 %, CI: 51—85 %), and osteopo-
rosis in 4 women (12.9 %, CI: 3—29 %). The other diseases
were not evaluated due to the small number of patients in
each subgroup.



Tab. 5. Denzitometrické kategorie osteoporézy u pacientov vo veku
nad 35 rokov (absolitna pocetnost, relativna pocetnost, 95 % konfi-
den¢ny interval).

Tab. 5. Densitometric categories of osteoporosis in patients aged above
35 years (absolute numbers, relative numbers, 95 % confidence interval).

Tab. 6. Denzitometrické kategorie osteoporézy u pacientov vo veku
nad 50 rokov (absolitna pocetnost, relativna pocetnost, 95 % konfi-
denény interval).

Tab. 6. Densitometric categories of osteoporosis in patients aged above
50 years (absolute numbers, relative numbers, 95 % confidence interval).

Zeny Muzi Zeny Muzi
Females Males Females Males
Kategoéria L2-L4 femur L2-L4 femur Kategoria L2-L4 femur L2-L4 femur
Category (n=230) (n=222) (n=30) (n=29) Category (n=137) (n=133) (n=18) (n=18)
Norma 45 51 6 4 Norma 17 23 3 0
Norm 19,6% 23,0% 20,0% 13,7% Norm 12,4% 17,3% 16,7% 0%
(7-31%) (10-35%) (7-38%) (3-31%) (4-20%) (8-25%) (3-41% ) (0-18%)
Osteopénia 96 114 8 15 Osteopénia 56 62 5 12
Osteopenia 41,7% 51,4% 26,7% 51,7% Osteopenia 40,9% 46,6% 27,8% 66,7%
(27-56%) (36-66%) (12-45%) (32-70%) (29-52%) (35-57%) (9-54% ) (40-86%)
Osteopordza 89 57 16 10 Osteopordza 64 48 10 6
Osteoporosis 38,7% 25,7% 53,3% 34,5% Osteoporosis 46,7% 36,1% 55,6% 33,3%
(24-53%) (13-38%) (34-71%) (17-54%) (35-58%) (25-46%) (30-78%) (13-59%)

Tab. 7. Modifikované denzitometrické kategérie osteoporézy u pa-
cientov vo veku do 35 rokov (absolitna pocetnost, relativna pocet-
nost, 95 % konfidencny interval).

Tab. 7. Modified densitometric categories of osteoporosis in patients
aged up to 35 years (absolute numbers, relative numbers, 95 % confi-
dence interval).

Tab. 8. Kostna denzita chrbtice a femuru u Zien nad 50 rokov podla
jednotlivych diagnéz (priemer, 95 % konfiden¢ny interval).

Tab. 8. Bone mineral density of the spinal column and femur in wo-
men aged above 50 years according to individual diagnoses (mean,
95 % confidence interval).

Zeny Muzi
Females Males
Kategoria L2-L4 femur L2-L4 femur
Category (n=44) (n=44) (n=12) (n=12)
Norma 25 25 4 5
Norm 56,8% 56,8% 33,3% 41,6%
(41-71%) (41-71%) (9-65%) (15-72%)
steopénia 11 13 2 2
Osteopenia 25,0% 29,5% 16,6% 16,6%
(13-40%) (16-45%) (2-48%) (2-48%)
Osteopordza 8 6 6 5
Osteoporosis ~ 18,2% 13,7% 50,0% 41,6%
(8-32%) (5-27%) (21-78%) (15-72%)

U postmenopauzalnych Zien sa v oblasti chrbtice v pod-
subore s RA s celkovym poctom 110 vysetrenych vyskytla
v 13 pripadoch norma (11,8 %, KI: 5—18 %, v 45 pripa-
doch osteopénia (40,9 %, KI: 30—51 %) a v 52 pripadoch
osteoporoza (47,5 %, KI: 37—57 %). V podskupine so SLE
malo normalne hodnoty 6 Zien (19,4 %, KI: 7—37 %, oste-
opéniu 12 zien (38,7 %, KI: 21—57 %) a osteopordzu 13
zien (41,9 %, KI: 24—60 %)).

U Zien nad 50 rokov sa v porovnani s kontrolnym su-
borom EPOS zistilo signifikatné zniZenie kostnej denzity
v oblasti kréka femuru v celom subore pacientok a v ram-
ci neho u pacientok s RA a SD. Okrem PA boli priemerné
hodnoty kostnej denzity znizené pri vsetkych diagnézach
(tab. 8).

Diagndza L2-L4 Femur
Diagnosis

AS 0.785 (0,477;1,092) 0,569 (0,317;0,820)
JCA - -

MCTD 0,876 (0,751;1,001) 0,703 (0,601;0,806)
PM 0,857 (0,680;1,035) 0,715 (0,570;0,860)
PA 0,874 (0,758;0,990) 0,753 (0,657;0,848)
RA 0,808 (0,776;0,841) 0,650 (0,623;0,677)%
DS 0,685 (0,547;0,822) 0,608 (0,496;0,721)*
SLE 0,836 (0,763;0,908) 0,704 (0,645;0,764)
SS 0,828 (0,725;0,930) 0,717 (0,634;0,801)
Spolu 0,816 (0,790;0,842) 0,669 (0,647;0,690)*
Total

EPOS - 0,742 (0,724;0,760)

Xp<0,05 pre porovnanie so suborom EPOS
X p<0.05 compared to the EPOS series

In postmenopausal women of the RA subgroup with 110
patients, examination of the lumbar spinal column showed
normal values in 13 patients (11.8 %, CI: 5—18 %), osteo-
penia in 45 (40.9 %, CI: 30—51 %), and osteoporosis in 52
women (47.5 %, CI: 37—57 %). In the subgroup with SLE,
6 women (19.4 %, CI: 7—37 %) had normal values, 12
women (38.7 %, CI: 21—57 %) had osteopenia, and osteo-
porosis was recorded in 13 women (41.9 %, CI: 24—60 %).

In women over 50 years of age, comparison with the
control EPOS series revealed a significantly diminished
BMD in the region of the neck of the femur in the whole
series, including patients with RA and DS. Mean BMD va-
lues were decreased in all the diagnoses under study, with
the exception of the PA subgroup (Tab. 8).



Tab. 9. Kostna denzita chrbtice a femuru u postmenopauzalnych Zien
podla jednotlivych diagnoz priemer (95 % konfiden¢ny interval).
Tab. 9. Bone mineral density of the spinal column and femur in po-
stmenopausal women according to individual diagnoses mean (95 %
confidence interval).

Tab. 10. Kostna denzita chrbtice a femuru u muzov nad 50 rokov podla
jednotlivych diagnéz priemer (95 % konfidencny interval).

Tab. 10. Bone mineral density of the spinal column and femur in men
aged above 50 years according to individual diagnoses mean (95 %
confidence interval).

Diagnéza L2-14 Femur
Diagnose

AS 0,781 (0,560;1,001) 0,712 (0,543;0,880)
JCA 0,915 (0,759;1,071) 0,677 (0,557;0,796)
MCTD 0,870 (0,771;0,968) 0,722 (0,646;0,797)
PM 0,913 (0,773;1,052) 0,711 (0,604;0,817)
PA 0,859 (0,765;0,953) 0,760 (0,688;0,832)
RA 0,819 (0,789;0,849) 0,661 (0,638;0,684)*
DS 0,685 (0,545;0,824) 0,608 (0,502;0,715)*
SLE 0,866 (0,810;0,922) 0,718 (0,676;0,761)
SS 0,859 (0,760;0,957) 0,731 (0,655;0,806)
Spolu 0,834 (0,812;0,857) 0,684 (0,667;0,702)*
Total

EPOS - 0,739 (0,715;0,762)

Diagnéza L2-14 Femur
Diagnose

AS 0,753 (0,559;0,947) 0,571 (0,467;0,674)%
ICA - -

MCTD 0,760 (0,424;1,095) 0,755 (0,575;0,934)
PM 0,862 (0,668;1,056) 0,718 (0,614;0,821)
PA 1,036 (0,700;1,371) 0,770 (0,590;0,949)
RA 0,821 (0,684;0,958) 0,719 (0,645;0,792)*
DS 1,309 (0,973;1,644) 0,827 (0,647;1,006)
SLE 0,848 (0,512;1,183) 0,514 (0,334;0,693)%
SS - -

Spolu 0,858 (0,774;0,942) 0,690 (0,645;0,735)%
Total

EPOS - 0,820 (0,802;0,838)

X p<0,05 pre porovnanie so suborom EPOS
X p<0.05 compared to EPOS series

Signifikatne nizsiu kostnd denzitu krcka femuru v po-
rovnani s EPOS suborom sme zistili v celom subore
postmenopauzalnych Zzien, ako aj v podsuboroch s RA
a SD. Okrem pacientok v podstubore s PA boli hodnoty
kostnej denzity znizené vo vsetkych podstuboroch (tab. 9).

V celom subore muzov nad 50 rokov sa v porovnani
s kontrolnym suborom EPOS zaznamenala signifikantne
znizend kostna denzita. So zretelom na jednotlivé diagnozy
sa signifikantne niz§ia kostnd denzita zistila u pacientov
s AS,RA a SLE. Ibau pacientov s SD sa zistila nevyznam-
ne vyssia kostna denzita (tab. 10).

DISKUSIA

Stav kostnej hmoty u pacientov so zdpalovymi reuma-
tickymi chorobami sa v porovnani s primarnou osteopord-
zou sledoval v menSom rozsahu. Prace o zriedkavejSich
zapalovych reumatickych chorobach v suvislosti s osteo-
porézou chybaju v literature tplne (MCTD, SS, SD, PM/
DM), alebo sa vyskytuju len ojedinele (PA) (27, 28, 35).
Najviac $tudovanymi ochoreniami boli RA, JCA, AS, SLE
(1, 8,10, 11, 12, 14—19, 22, 24—26, 30—32, 34, 36).

V literattre je len jedna préca, ktord hodnoti kostnu
denzitu zapalovych reumatickych choréb ako celku. Dyk-
man a spol. v retrospektivnej Studii u 161 pacientov s reu-
matickymi chorobami (53 % pacientovs RA a 33 % so SLE,
14 % s r6znymi chorobami zahrnujicimi PM, SD, MCTD,
AS) liecenych kortikoidmi a vySetrenych metédou SPA kon-
Statovali hypodenzitu vySetrovanej oblasti (13). Vyssi vy-
skyt fraktar (30 % z 93 vySetrenych) zaznamenali u postme-

X p<0,05 pre porovnanie so siborom EPOS
X p<0.05 compared to EPOS series

A significantly lower BMD value of the neck of the femur,
compared to the EPOS series, was found in the whole group of
postmenopausal women, as well as in the RA and DS subgro-
ups. With the exception of the women in the PA subgroup,
BMD values were diminished in all the subgroups (Tab. 9).

In all the males of the series above 50 years, a signifi-
cantly diminished BMD was recorded compared to the con-
trol EPOS series. With regard to individual diagnoses, BMD
was significantly lower in patients with AS, RA, and SLE.
Only in patients with DS was BMD found to be insignifi-
cantly higher (Tab. 10).

DISCUSSION

The state of bone mass in patients with inflammatory rhe-
umatic diseases has been studied to a lesser extent than in
patients with primary osteoporosis. Studies on the relation-
ship between osteoporosis and inflammatory rheumatic di-
seases with a rare occurence (MCTD, SS, DS, PM/DM) are
either completely missing in the literature or their appearan-
ce is rather sporadic, as e.g. concerning PA (27, 28, 35). The
most extensively studied diseases include RA, JCA, AS, SLE
(1, 8,10, 11, 12, 14—19, 22, 24—26, 30—32, 34, 36).

There is but one study in the literature evaluating bone
density in inflammatory rheumatic diseases in general. Dyk-
man et al. (1985) published a retrospective study of 161 pa-
tients with rheumatic diseases (53 % of the patients had RA,
33 % SLE, and 14 % were affected with various disorders
including PM, SD, MCTD, AS). The patients were on corti-
coid treatment and examination using the SPA method yiel-



nopauzalnych pacientok. U pacientov s kumulativnou dév-
kou viac ako 30 mg prednizdnu zistili najvyssiu incidenciu
fraktur a osteopénie (53, resp. 78 %). V naSom stbore 316
pacientov s 9 réznymi zépalovymi chorobami, z ktorych
241 dostavalo kortikoidy, sa v porovnani s populaénym
priemerom Z=0 zistila Statisticky vyznamne zniZena prie-
mernd hodnota Z-skore (takmer o 1 SD) v celom subore.
Tento vysledok je originalny, kedze védésina literatury sa
obmedzuje len na konstatovanie znizenia kostnej denzity,
ktort vSak kvantifikuje neStandardne. Uréitym nedostatkom
v tomto smere je, Ze takto vyjadrené porovnanie sa urobilo
vzhladom na referenéné hodnoty udavané vyrobcom, a nie
na populacné slovenské normy. Tento udaj koreluje s néle-
zom vysSieho vyskytu denzitometricky verifikovanej oste-
oporozy v oblasti L-chrbtice (az v 46 %) a v oblasti kréka
femuru (v 28 %) u postmenopauzalnych reumaticiek oproti
kontrolnej slovenskej populacii (subor EPOS, kréek femu-
ru: 18 %).

Na vyskyt znizenej kostnej hustoty pri jednotlivych za-
palovych reumatickych chorobach nie je v literatare cel-
kom jednotny nazor (9, 10, 25). Pri¢iny rozdielnosti mézu
byt jednak v pouzitej metodike merania, jednak v rozdiel-
nosti sledovaného suboru a pouzitych diagnostickych kri-
tériach. StarSie prace hodnotili osteopordzu podla rtg sni-
mok, pripadne rddiogrammetricky pomocou réznych
indexov, neskor sa pouZzivala neutronova aktiva¢na analyza
(NAA) a jednoducha foténova absorpciometria (SPA). Nov-
Sie prace vyuzivali dvojfoténovi absorpciometriu (DPA),
pripadne kvantitativnu pocitacovi tomografiu (QCT) a naj-
novsie autori pouzivaju techniku dvojenergetickej rtg ab-
sorpciometrie (DXA), ktoru mozno povazovat na ,,zlaty Stan-
dard®“ (2, 4, 20). Vzhladom na rozdielnost pouzivanych
metodik a ich senzitivity je vzajomné porovnavanie ziska-
nych vysledkov zlozité. Nejednotnost v hodnoteni osteo-
pordzy bola az do roku 1994, ked sa publikovali WHO dia-
gnostické kritéria osteopordzy (6). Aj diagnostické kritéria
vlastnych zapalovych ochoreni prekonali niektoré vyznamné
zmeny — vacsinou sa zvySila ich $pecificita na ukor nizsej
senzitivity. Udaje o vyskyte osteoporézy pri zapalovych
reumatickych chorobéch preto mozno porovnavat len vel-
mi opatrne.

Pozoruhodnym vysledkom §tudie je vyskyt denzitomet-
ricky definovanej osteopordzy u muzov, ktory sa v sledo-
vanom subore sice Statisticky nelisil od vyskytu u zien, no
priemerny percentualny vyskyt je vyssi (napr. osteopordza
v lumbalnej chrbtici u Zien nad 35 rokov sa nasla v 38,7 %
a u muzov v 53,3 %) (tab. 5). Vysledky m6zu byt do urci-
tej miery skreslené malym po¢tom muzov v stbore, selek-
ciou pacientov a neprimeranostou diagnostickych kritérii
osteopordzy pre muzov. Udaje literatiry vo vieobecnosti
neuvadzaju uniformny vplyv pohlavia na kostna denzitu pri
zépalovych reumatickych chorobach (14). Niektoré prace
naznacuju vyraznejsie znizené hodnoty kostnej denzity u pa-

ded hypodensity in the region investigated (13). In postme-
nopausal patients a higher rate of fractures was recorded
(30 % of 93 patients studied). In patients with a cumulative
dose of prednisone exceeding 30 mg, the incidence of fractu-
res and osteopenia was found to have the highest rate (53 and
78 % respectively). In our series of 316 patients with nine
different inflammatory diseases, of whom 241 were on corti-
coids, the mean Z-score value was found to be statistically
significantly decreased (virtually by 1 SD) in the whole se-
ries, as compared to the population mean Z=0. This is an
original piece of information since literary data are mostly
restricted to stating diminished density without providing stan-
dard quantification. A drawback of our study is the fact that
the obtained values were compared with reference values
provided by the software producer rather than with Slovak
population norms. This correlates with the finding of a hig-
her occurence rate of densitometrically verified osteoporosis
in the studied region of the lumbar spinal column (46 %) and
in the region of the neck of the femur (28 %) in postmenopa-
usal female rheumatics compared to the control Slovak po-
pulation (EPOS series, neck of the femur: 18 %).

The occurence of decreased BMD in individual inflam-
matory rheumatic diseases is a rather controversial issue (9,
10, 25). The conditions that may account for the differences
in findings and opinion involve the variety of measurement
methods applied as well as differences of the series studied
and diagnostic criteria used. Earlier studies assessed osteo-
porosis on the basis of radiograms or radiogrammetrically by
means of various indexes, while later on neutron activation
analysis (NAA) and simple photon absorptiometry (SPA) were
used. In recent studies double-photon absorptiometry (DPA)
and quantitative computer tomography (CT) were the met-
hods of choice and currently the double-energy X-ray absor-
ptiometry (DXA) is considered the ,,golden standard (2, 4,
20). The differences of the methods and their inherent sensi-
tivity makes comparison of the obtained results rather ques-
tionable. Diversity characterized the evaluation of osteopo-
rosis up to the year 1994, when the WHO diagnostic criteria
of osteoporosis were published (6). The diagnostic criteria of
the inflammatory diseases themselves did also undergo some
significant changes. So has their specificity mostly increa-
sed at the expense of their sensitivity. Thus great caution is
required on comparing data on the occurence of osteoporo-
sis in inflammatory rheumatic diseases.

A remarkable finding of the present study are data on the
occurence of densitometrically defined osteoporosis in men.
Although the difference compared to the occurence in wo-
men was not statistically significant, it is noteworthy that the
percentage rate was higher. Thus e.g. osteoporosis in the lum-
bar spinal column was recorded in 38.7 % of women over 35
years of age and in 53.3 % of men in the given age group
(Tab. 5). The results may to some extent be biased by the
small number of men in the series, the selection of patients,



cientov—muzov s RA (8), kym u inych sa rozdiel nepotvr-
dil (31). Mnohi autori predpokladaju, ze hranica pre osteo-
pordézu muzov by mala byt posunuta z -2,5 na -3,0, alebo
dokonca -4,0, kedze geometria a architektira muzskej kos-
ti je odli$na, ¢o prispieva k nizSiemu vyskytu zlomenin u os-
teoporotickych muzov (5, 9).

Z dostupnej literatury vyplyva, ze z hladiska vyskytu
znizenej kostnej denzity sa najvyraznejSie zmeny zazname-
navaju pri RA. Nizka kostna denzita v oblasti chrbtice u pa-
cientov s AS moéze byt velkym prekvapenim, kedze pritom-
nost syndezmofytov falo$ne zvySuje kostnu denzitu (25).
V literature su CastejSie udaje o vyskyte znizenej kostnej
denzity v lumbadlnej chrbtici vo v€asnych Stadidch ochore-
nia (12, 24), kym vo vyssich stadiach ochorenia sa nacha-
dzala skor hyperdenzita. V sledovanom subore vsak preva-
zovali pacienti v V. §tadiu ochorenia s rozvinutym obrazom
AS. Tomuto vys$Siemu §tadiu zodpoveda aj vyraznejSie zni-
zenie kostnej denzity v kréku femuru, ¢o je v stlade s udaj-
mi v literatire uddvajiicimi progredujuci pokles kostnej
denzity v oblasti femuru v suvislosti s dlh§im trvanim ocho-
renia (12).

V zévere mozno konstatovat, Ze zapalové reumatické
choroby sa vyznacuji zvy$enym vyskytom osteopordzy, a to
nielen RA, JCA, SLE a AS, ale aj SD, PM, MCTD a ¢ias-
tocne aj PA, a to bez rozdielu pohlavia.
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