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Abstract

Introduction. Psoriatic arthritis is an inflammatory arthritis
with a complex clinical presentation. The aim of this study was
to assess the correlation between clinical features and bone den-
sity in patients with psoriatic arthritis, and to compare bone
densitometry results with those of healthy controls. Material and
Methods. The study included 20 patients with psoriatic arthritis
and 14 healthy controls. Demographic and clinical data were
collected, including nail changes and the Psoriasis Area and Se-
verity index. All participants underwent dual-energy-X-ray ab-
sorptiometry and evaluation using the Fracture Risk Assessment
Tool. Results. The mean age of participants was 58 + 9.1 years,
with 55% being male. Rheumatoid factor was positive in 30% of
patients, nail lesions were present in 60%, and the mean Psoria-
sis Area and Severity Index score was 10.37 + 10.13. A significant
correlation was observed between rheumatoid factor positivity
and reduced bone density (p = 0.002), as well as between nail
lesions and higher fracture risk (p = 0.005). Higher psoriasis in-
dex scores were significantly associated with increased fracture
risk (p = 0.03). No other statistically significant correlations were
identified. Although differences were found in bone mineral
density and Fracture Risk Assessment Tool scores between pa-
tients with psoriatic arthritis and controls, these did not reach
statistical significance. Conclusion. This study demonstrated an
association between reduced bone density and rheumatoid factor
positivity, as well as a high fracture risk in psoriatic arthritis
patients with nail lesions. These findings support the considera-
tion of routine bone density assessment in diagnostic algorithm
for psoriatic arthritis, particularly in patients with rheumatoid
factor positivity and nail involvement.
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Introduction
Psoriatic arthritis (PsA) is a chronic inflamma-

tory arthritis with a heterogeneous clinical presenta-
tion, most often occurring in association with pso-

Jelena Mrda - 0009-0002-4307-036X
Ljubinka Bozi¢ Majstorovi¢ — 0009-0002-4654-0224

Original study

Originalni naucni rad

UDK 616.72-002.77:616.517

UDK 616.71-007.234
https://doi.org/10.2298/ MPNS25040710

Sazetak

Uvod. Psorijazni artritis je zapaljenski artritis sa slozenom
klinickom prezentacijom. Glavni cilj ovog rada je utvrditi kore-
laciju izmedu klini¢kih karakteristika i ko$tane gustine kod
pacijenata sa psorijaznim artritisom te uporediti rezultate oste-
odenzitometrije izmedu ovih pacijenata i zdravih ispitanika.
Materijali i metode. U istrazivanje je uklju¢eno 20 pacijenata
sa psorijaznim artritisom i 14 zdravih osoba. Prikupili smo de-
mografske i klinicke podatke, kao i promene na noktima i indeks
oblasti i tezine psorijaze. Pacijenti su podvrgnuti dvoenergetskoj
rendgenskoj apsorpciometriji i alatu za odredivanje rizika od
fraktura. Rezultati. Prose¢na starost bila je 58 + 9,1 godina, a
bilo je 55% muskaraca. Pozitivan reumatski faktor imalo je 30%
pacijenata, 60% je imalo promene na noktima, a prose¢ni indeks
oblasti i teZine psorijaze bio je 10,37 + 10,13. Postojala je znacajna
korelacija izmedu reumatskog faktora i smanjene gustine ko-
stiju (p = 0,002) te zahvacenosti noktiju i visokog rizika od
preloma (p = 0,005). Indeks oblasti i tezine psorijaze je bio u
znacajnoj korelaciji sa alatom za odredivanje rizika od frakture
(p = 0,03). Nije bilo drugih statisti¢ki znac¢ajnih korelacija. Pos-
tojala je razlika izmedu gustine kosti i alata za odredivanje rizika
od frakture, koja nije bila statisticki znacajna. Zaklju¢ak. Ovo
istrazivanje pokazalo je korelaciju izmedu gustine kostiju kod
pacijenata sa psorijaznim artritisom i pozitivnim reumatskim
faktorom, kao i visok rizik od preloma kod pacijenata s prome-
nama na noktima. Stoga treba uzeti u obzir uvodenje redovnog
merenja kostane gustine u dijagnosticki algoritam psorijaznog
artritisa, posebno kod onih pacijenata kod kojih je potvrden
pozitivan reumatski faktor i promene na noktima.

Klju¢ne redi: gustina kosti; psorijazni artritis; osteoporoza; pso-
rijaza; denzitometrija; reumatoidni faktor

riasis. The incidence is relatively low, estimated at
about 5 per 100,000 inhabitants per year, compared
to rheumatoid arthritis (RA), which has an incidence
of approximately 208 per 100,000 inhabitants per year
[1]. Despite this, PsA often follows one of the most
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Abbreviations

BMD - bone mineral density

DXA - dual-energy X-ray absorptiometry

FRAX - Fracture Risk Assessment Tool

HR - Hazard ratio

IL - interleukin

Ig - immunoglobulin

NHANES - National Health and Nutrition Examination
Survey

PASI - psoriasis area and severity index

PsA — psoriatic arthritis

RA - rheumatoid arthritis

RANK - receptor activator of nuclear factor kB

RANKL - receptor activator of nuclear factor kB ligand
RF - rheumatoid factor

SD - standard deviation

TBS — trabecular bone score

TNF - tumor necrosis factor

aggressive clinical courses among inflammatory ar-
thritides, leading to erosions and bone destruction,
features classically associated with rheumatoid ar-
thritis (RA). For this reason, PsA has historically been
underestimated in terms of its impact on bone health
[2]. Over the past decade, growing attention has been
directed toward bone quality in PsA and the in-
creased frequency of fragility fractures that require
prevention. Fragility fractures represent a serious
clinical, social, and economic burden for patients and
their families. Less than 20% of women with a hip
fracture regain their pre-fracture level of functional-
ity, while more than 40% remain unable to move in-
dependently. In addition, fracture-related mortality
is significantly increased [3].

At the molecular level, the receptor activator of
nuclear factor kB (RANK) and its ligand (RANKL)
play a key role in maintaining the balance between
osteoblast and osteoclast activity. In osteoporosis, this
balance is disrupted. In PsA, RANK and RANKL
expression is significantly elevated in the synovium,
leading to accelerated osteoclast activation. Moreover,
tumor necrosis factor-alpha (TNF-a) and inter-
leukin-17 (IL-17) further promote osteoclastogenesis
independently of RANKL [4].

Findings from clinical studies remain inconsist-
ent. A German study demonstrated reduced bone
mineral density (BMD) in PsA patients, with bone
mass loss beginning early in the disease course [5]. In
the United States, a large study involving 28,765 PsA
patients reported osteopenia in 285 (0.99%), oste-
oporosis in 1,293 (4.5%), and fragility fractures in 176
(0.61%) patients, with statistically significant differ-
ences compared to controls (p < 0.001) [6]. Similarly,
Frediani et al. found decreased bone density in PsA
patients, accounting for age and menopausal status
in women [7]. A large population-based study in the
United Kingdom also showed a significantly in-
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creased risk of all fractures (Hazard ratio (HR) =
1.26) in 9,788 PsA patients. Notably, an increased
fracture risk was also observed in patients with pso-
riasis without arthritis [8].

Conversely, two large studies reported no evidence
of lower BMD or higher fracture rates in PsA patients
compared to the general population [9,10].

Given these conflicting results, the aim of the
present study was to investigate the correlation be-
tween clinical features and the frequency of decreased
bone density in PsA patients, as well as to compare
bone densitometry findings between PsA patients and
healthy controls.

Material and Methods

This study included 20 patients with psoriatic ar-
thritis (PsA) and 14 healthy control individuals. De-
mographic characteristics, clinical features, Psoriasis
Area and Severity Index (PASI), and relevant labora-
tory parameters were recorded for all patients. Bone
mineral density (BMD) was assessed by dual-energy
X-ray absorptiometry (DXA) using a Hologic densito-
meter, and the risk of fracture was calculation using
the Fracture Risk Assessment Tool (FRAX) [11].

Psoriasis severity was evaluated with PASI, which
divides the body into four regions: head (10% of body
surface area), upper extremities (20%), trunk (30%),
and lower extremities (40%). For each region, ery-
thema, desquamation and induration are scored, and
these scores are summed to yield the final PASI value.
Disease severity is classified as mild (<7), moderate
(7-12), or severe (>12).

DXA was performed at the lumbar spine (L1-L4)
and hip. T-scores, based on reference values from the
National Health and Nutrition Examination Survey
(NHANES) provided by the manufacturer, were used
for classification. A T-score > -1.0 standard deviation
(SD) was considered normal, between -1.0 and 2.5 SD
indicated osteopenia, and >-2.5 SD indicated oste-
oporosis. In addition, FRAX was applied to estimate
the 10-year probability of major osteoporotic fractures.

Statistical analyses were performed using SPSS ver-
sion 22.0. Descriptive statistics included arithmetic
mean, standard deviation, and median values. Quan-
titative data were expressed as absolute numbers and
percentages. Categorical variables were compared us-
ing the chi-square test, while numerical variables were
analyzed with either t-test or Mann-Whitney U test.
Correlations between numerical variables were as-
sessed using Pearson’s or Spearman’s correlation coef-
ficients. A p-value < 0.05 was considered statistically
significant.
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Table 1. Features of patients and control

Patients Controls
Total, n 20 14
Sex (M), n (%) 11 (55) 7 (50)
Age, mean value + SD 58+9.1 55.93+7.4
Alcohol, n (%) 1(5) 2 (14.28)
Smoking, n (%) 4 (20%) 5 (35.71)
Glucocorticoids, n (%) 7 (35) /
RF, n (%) 6 (30) /
Nails, n (%) 12 (60) /
PASI, mean value +SD 10.37+10.13 /
Weight, mean value +SD 76.75+15.34 73.25+11.46
BMI, mean value +SD 26.35+3.83 26.82+2.01
BMI - body mass index; M - male; PASI - psoriasis area and severity index, RF- rheumatoid factor
Table 2. FRAX values in patients and controls
Patients Controls
FRAX major fracture (%, £SD) 10.85+8.05 8.38+3.49
FRAX hip (%, +SD) 3.71+£3.24 2.48+1.30

FRAX - Fracture Risk Assessment Tool

Table 3. Correlation between clinical features, T-score and FRAX in patients with PsA

RF Nails PASI Duration of disease
L1-L4 T-score 0.03* p>0.05 p>0.05 p>0.05
LF T-score p>0.05 0.02% p>0.05 p>0.05
RF T-score 0.02% 0.01* p>0.05 p>0.05
FRAX major fracture p>0.05 p>0.05 0.03* p>0.05
FRAX hip p>0.05 0.01* p>0.05 p>0.05

FRAX - Fracture Risk Assessment Tool; L1-L4: lumbar spine 1-4; LF - left femur; PsA - psoriatic arthritis; RF - right femur

*p<0.05-statistically significant

This study was approved by the Ethics Committee
of the Clinical Center, and written informed consent
was obtained from all participants.

Results

The mean age of patients with PsA was 58 + 9.1
years, while the mean age in the control group was
55.93 + 7.4 years. In the control group, 50% of the par-
ticipants were male. Both patients and controls were
predominantly in the pre-obese category. Among pa-
tients, 5% reported alcohol consumption, 20% were
smokers, and 35% were treated with glucocorticoids.
Rheumatoid factor (RF) was positive in 30% of pa-
tients, nail involvement was present in 60%, and the
mean PASI score was 10.37 + 10.13. The mean body
mass index (BMI) in the PsA group was 26.35 + 3.83.
Within this group, 9 patients (45%) had normal BMI,
7 (35%) were overweight, and 4 (20%) were obese. More
detailed characteristics are presented in Table 1.

Although differences in bone density and FRAX
scores were observed between patients and controls,
these were not statistically significant (p > 0.05). In

the PsA group, 2 patients (10%) had normal bone den-
sity, 11 (55%) had osteopenia, and 7 (35%) had oste-
oporosis. In the control group, 3 participants (21.42%)
had normal bone density, 9 (64.29%) had osteopenia,
and 2 (14.29%) had osteoporosis. These findings are
illustrated in Figures 1 and 2, and summarized in
Table 2.
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Figure 1. BMD in patients and controls The Figure shows
medians with standard deviations. BMD-bone mineral
density; LF-left femur; RE-right femur
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Figure 2. T-score in patients and controls The Figure
shows medians with standard deviations. LF-left femur;
RF-right femur group

Significant correlations were identified between
RF positivity and reduced bone density of the spine
and right hip (p = 0.03 and p = 0.02, respectively), as
well as between nail lesions and reduced hip bone
density (p = 0.02 and p = 0.01). Nail involvement was
also significantly associated with higher FRAX scores
(p = 0.01). Furthermore, a negative correlation was
observed between PASI score and FRAX score for
major fractures (p = 0.03, r = -0.48). Additional data
are presented in Table 3.

Discussion

In our study, the mean age of patients was 58 + 9.1
years, whereas previous research has reported mean
ages ranging from 45.9 to 65.6 [12,13]. This variation
may be attributed to differences in clinical presenta-
tion and diagnostic challenges. Gender distribution
in our cohort was approximately equal, which coin-
cides consistent with findings from other studies
[13,14]. The proportion of patients consuming alco-
holic or cigarettes was low, both in our study and in
previous reports [12,15].

Rheumatoid factor (RF) positivity was observed
in 30% of patients, with a statistically significant cor-
relation between RF positivity and lower T-scores at
the lumbar spine (L1-L4) and right hip. Although RF
is primarily associated with rheumatoid arthritis
(RA), it can also be detected in a proportion of healthy
individuals. By binding to the Fc region of immu-
noglobulin (IgG), RF forms immune complexes that
trigger cytokine release, inflammatory cascades, and
osteoclastogenesis [16]. Our findings align with those
of a Korean study, which also reported a significant
correlation between RF and bone density, independ-
ent of age [17]. This supports the hypothesis that RF-
mediated immune complexes promote osteoclast
maturation [18].
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Nail involvement was present in 60% of our pa-
tients. Previous studies have shown that PsA patients
with nail lesions often experience a more aggressive
disease course [19]. However, our results did not ful-
ly correspond with these findings. A possible explana-
tion is that many of our patients were in the early
disease phase and had not yet received biological
therapy. Biological agents not only improve nail dis-
ease but also exert antiresorptive effect on bone [20].

We also observed a statistically significant cor-
relation between the PASI score and FRAX for the
hip. Similarly, Wang et al. reported a correlation be-
tween PASI score and bone density. This association
may be explained by the cytokine-driven inflamma-
tory cascade in active disease, which affects osteome-
tabolism [12]. Furthermore, psoriasis itself has been
linked to an increased risk fracture risk, with a haz-
ard ratio of 2.23 (1.54-3.22) [8].

Although differences in bone density were found
between PsA patients and controls, they did not reach
statistically significance. A likely explanation is that
we did not assess trabecular bone score (TBS), a meas-
ure that captures early microarchitectural deteriora-
tion and porosity, which may precede reductions in
BMD or T-scores. Previous studies have demonstrat-
ed significant differences in TBS between PsA pa-
tients and healthy controls [5,22].

The inconsistency of results across studies may be
due to variations in ethnicity or absence of biological
therapy in some cohorts [6,12,21,23].

Our study has several limitations. The mostly im-
portant is the relatively small sample size, largely due
to the low prevalence of PsA and the short observa-
tion period. Additionally, we did not include data on
disease activity indices or menopausal status, both of
which are important determinants of bone health.
Future studies with larger cohorts, longer follow-up,
and more comprehensive clinical data, are planned
to provide more robust insights.

Conclusion

Our study demonstrated a correlation between
reduced bone density and rheumatoid factor positiv-
ity in patients with psoriatic arthritis, as well as an
increased fracture risk in those with nail lesions.

These findings suggest that routine bone density
assessment should be considered as part of the diag-
nostic and monitoring algorithm for psoriatic arthri-
tis, particularly in patients with confirmed rheuma-
toid factor positivity or nail involvement.
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