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Endocrine Comorbidities in Patients with Psoriatic
Arthritis: A Population-based Case-controlled Study
Amir Haddad, Ron Ilan Ashkenazi, Haim Bitterman, Ilan Feldhamer, Sari Greenberg-Dotan, 
Idit Lavi, Erez Batat, Irina Bergman, Arnon Dov Cohen, and Devy Zisman

ABSTRACT. Objective. To investigate endocrine comorbidities in patients with psoriatic arthritis (PsA).
Methods. A retrospective, cross-sectional study was performed with the database of Clalit Health
Services, the largest healthcare provider in Israel, between 2002 and 2014. Patients with PsA were
identified and matched by age and sex to healthy controls. The following morbidities were analyzed:
hypo/hyperthyroidism, hypo/hyperparathyroidism, hyperprolactinemia, Cushing disease, Addison
disease, diabetes insipidus, diabetes mellitus (DM), pituitary adenoma, acromegaly, and osteoporosis.
Descriptive statistics were applied. The associations between PsA and endocrine comorbidities were
analyzed by univariable and multivariable analysis.
Results. The study included 3161 patients with PsA, 53.4% women, mean age 58.4 ± 15.4 years, and
31,610 controls. Comparative analyses yielded higher proportion of hypothyroidism (12.7% vs 8.6%,
p < 0.0001), Cushing disease (0.3% vs 0.1%, p < 0.0001), osteoporosis (13.2% vs 9.1%, p < 0.0001),
and DM (27.9% vs 20.7%, p < 0.0001) in the PsA group compared with the control group. In the
multivariable regression analysis, the following diseases were more frequent in the PsA group:
hypothyroidism (OR 1.61, 95% CI 1.47–1.81), DM (OR 1.35, 95% CI 1.18–1.42), Cushing disease
(OR 3.96, 95% CI 1.67–9.43), and osteoporosis (OR 1.56, 95% CI 1.37–1.78).
Conclusion. PsA is associated with a high frequency of hypothyroidism, osteoporosis, DM, and
Cushing disease. Awareness of these comorbidities may help physicians provide the optimal medical
care to patients with PsA. (First Release April 15 2017; J Rheumatol 2017;44:786–90; doi:10.3899/
jrheum.161274)
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these comorbidities is of the utmost importance to ensure
optimal clinical outcome. Diseases of the endocrine system,
including diabetes mellitus (DM)2, autoimmune thyroid
disease3, obesity4, and osteoporosis5, are common in the
general population. These disorders, which are partly
immune-mediated, have been reported to occur more
frequently with rheumatic diseases; for instance, a higher risk
for hypothyroidism has been reported with rheumatoid
arthritis (RA)6 and psoriatic disease7. In patients with RA,
inflammation both at disease onset and accumulated over
time was found to be associated with and predict new comor-
bidity, including endocrine disease8. Little has been published
on the prevalence of endocrine disorders affecting the
thyroid, parathyroid, adrenal, and pituitary glands in large
cohorts of patients with psoriatic arthritis (PsA). The purpose
of our study was to investigate the frequency of and factors
associated with various endocrine comorbidities in a large
population-based cohort of patients with PsA.

MATERIALS AND METHODS
Clalit Health Services (CHS) is Israel’s largest healthcare provider. It serves
4.4 million enrollees — 52% of Israel’s population. CHS maintains a database
that receives continuous real-time input from pharmaceutical, medical, and
administrative digital systems9. Designed for purposes of administrative and
clinical management, the database is available for epidemiological studies.
The current study was approved by the Institutional Review Board of Carmel
Medical Center, Haifa, Israel (CMC-0014-14).

Epidemiologic studies have shown that comorbidities occur
frequently in patients with psoriatic disease1. Identifying
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PsA cases diagnosed between 2002 and 2013 according to rheumatolo-
gists’ records and/or hospital discharge records were included in the study.
Validation of the diagnosis was estimated in another study and found to be
high10, with a positive predictive value of 90.5%, and the cohort has been
used in other published reports11,12. Demographic data were retrieved,
including age, sex, ethnicity, smoking status (current or past smoking), and
socioeconomic status (SES) at inception (determined according to the CHS
categories of low, medium, and high; the classification is highly correlated
with SES assigned by the Israel Central Bureau of Statistics). Other infor-
mation collected was the presence of common endocrine comorbidities
including DM, diabetes insipidus, hypothyroidism, hyperthyroidism, adrenal
insufficiency, Cushing disease, hypoparathyroidism, hyperparathyroidism,
acromegaly, hyperprolactinemia, and osteoporosis. These diagnoses were
reported in the database by the primary care physicians. A previous study
described the validity of various comorbidities13. Although not all endocrine
comorbidities were investigated in the study, the comorbidities investigated
were recorded using the same medical system and database. Each patient
was matched by age and sex to 10 controls without rheumatic disease or
psoriasis and chosen from the CHS database.

The following pharmaceutical drugs during the study period were
recorded: nonsteroidal antiinflammatory drugs, glucocorticoids, nonbio-
logical disease-modifying antirheumatic drugs (DMARD; hydroxychloro-
quine, sulfasalazine, methotrexate, azathioprine, leflunomide, and
cyclosporine), and biological DMARD (adalimumab, etanercept, infliximab,
and golimumab). A patient who received 1 or more nonbiological or
biological DMARD prescriptions was assigned to the respective group.
Steroid intake was categorized as no drug dispensed during the study period,
1–2 steroid-containing preparations dispensed each year, and 3 or more
steroid-containing preparations dispensed each year.

Descriptive statistics were used, including means with SD for continuous
variables and frequencies (%) for categorical variables. The proportion of
endocrine comorbidities was compared between groups, Student t tests for
continuous variables and the chi-square test for categorical variables. To
assess the association between PsA disease and endocrine comorbidity,
univariable and multivariable conditional logistic regression models were
applied, adjusted for age, sex, smoking (current or past), obesity (body mass
index > 30), and steroid use. OR and 95% CI were calculated. All tests were
2-sided and p ≤ 0.05 was considered statistically significant. Data analysis
was performed with the SPSS statistical version 21.0 (SPSS Inc.).

RESULTS
There were 3161 patients with PsA identified in the CHS
database. Table 1 compares the demographic data and disease
characteristics of these patients at baseline and the control
group of age- and sex-matched controls. The mean age of the
patients with PsA was 58.4 ± 15.4 years, and 53.4% were
women. Patients with PsA were more obese than the controls
(34.8% vs 26.3%, p < 0.0001). SES and history of smoking
were similar in the 2 groups (28.6% vs 27.7% for smoking,
p = 0.26). As expected, immunosuppressives and cortico-
steroids were prescribed more in patients with PsA as
compared with the control group.

Endocrine comorbidities in patients with PsA are summa-
rized in Table 2. Patients with PsA had more DM (OR 1.56,
95% CI 1.43–1.7), hypothyroidism (OR 1.62, 95% CI
1.44–1.81), osteoporosis (OR 1.69, 95% CI 1.49–1.92), and
Cushing disease (OR 5.3, 95% CI 2.36–11.90) compared
with controls. When accounting for confounding variables
(Table 3), DM and osteoporosis were more prevalent in
patients with PsA than controls with an OR of 1.35, 95% CI
1.18–1.42 and OR 1.56, 95% CI 1.37–1.78, respectively.

Hypothyroidism was also more prevalent with an OR of 1.61,
95% CI 1.47–1.81 when adjusting for age and sex. The OR
of Cushing disease in the PsA group was 3.96, 95% CI
1.67–9.43, compared with the control group after adjusting
for age, sex, and steroid use.

The prevalence of these conditions was not statistically
different between the 2 groups: hyperthyroidism, hypo- and
hyperparathyroidism, hyperprolactinemia, Addison disease,
diabetes insipidus, pituitary adenoma, and acromegaly.

The estimated risk of disease burden or severity on various
endocrine comorbidities was based on patients’ treatment
status, assuming that those who required DMARD had a
more severe disease. The 665 of the 3161 patients with PsA
who did not require any treatment with DMARD were
considered to have a milder disease. Patients treated with
DMARD had a higher estimated risk for osteoporosis of 1.37,
95% CI 1.04–1.78. Other endocrine comorbidities were not
higher in patients with a more severe disease (Table 4).

DISCUSSION
A high frequency of hypothyroidism, DM, osteoporosis, and
Cushing disease was observed in our cohort of 3161 patients
with PsA. Our finding of a high frequency of hypothyroidism
is in line with Antonelli, et al’s report of a significantly higher
frequency of thyroid autoimmunity (positive antithyroid
peroxidase antibody, hypoechoic thyroid) in 80 patients with
PsA, and of subclinical hypothyroidism in women with PsA
than in the general population7. Autoimmune thyroid diseases
(AITD) are T cell–mediated organ-specific autoimmune
disorders that result from a dysregulation of the immune
system leading to an immune attack on the thyroid. The
prevalence of AITD is estimated to be 5% in the general
population. The mechanisms that trigger the autoimmune
attack to the thyroid are still under investigation. Epidemio-
logical data suggest an interaction between genetic suscepti-
bility and environmental triggers as the key factor leading to
the breakdown of tolerance and the development of disease.
Associations exist between AITD and other systemic
immune-mediated disorders such as Sjögren syndrome, RA,
systemic lupus erythematosus (SLE), systemic sclerosis
(SSc), cryoglobulinemia, and sarcoidosis14. In our study, a
high frequency of hypothyroidism was reported with an OR
of 1.56, 95% CI 1.4–1.75 compared with the general
population, suggesting a possible shared immunopathogenic
pathway or mechanism involving the adaptive immune
system in AITD pathogenesis and PsA.

The higher frequency of diabetes in psoriasis and PsA in
our study concurs with several studies that have shown
increased prevalence of diabetes in psoriasis15 and
PsA16,17,18. Among diabetic patients, psoriasis is generally
associated with higher rates of microvascular and macrovas-
cular complications19, and in patients with PsA, metabolic
syndrome and insulin resistance are highly prevalent and
were found to be independently associated with the severity
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Table 1. Demographic characteristics and drugs used in patients with PsA and controls. Values are n (%) unless
otherwise specified.

Characteristics PsA, n = 3161 Control Group, n = 31,610 p

Age, yrs, mean ± SD 58.36 ± 15.42 58.21 ± 15.99 NS
Male 1474 (46.6) 14,740 (46.6) NS
Female 1687 (53.4) 16,870 (53.4) NS
Socioeconomic status†

Low 1012 (32) 12,008 (38) < 0.0001
Medium 1320 (41.8) 12,436 (39.3)
High 798 (25.2) 6467 (20.5)

Smoking 904 (28.6) 8742 (27.7) NS
Obesity, BMI > 30 1100 (34.8) 8315 (26.3) < 0.0001
BMI, mean ± SD 27.5 ± 5.8 28.7 ± 5.9 < 0.0001
Methotrexate * 2161 (68.4) 113 (0.4) < 0.0001
Salazopyrin* 1312 (41.5) 67 (0.2) < 0.0001
Azathioprine* 159 (5) 124 (0.4) < 0.0001
Plaquenil* 471 (14.9) 179 (0.6) < 0.0001
Cyclosporine* 91 (2.9) 59 (0.2) < 0.0001
TNF-α inhibitors* 975 (30.8) 23 (0.1) < 0.0001
Systemic steroids**

None 1059 (33.50) 19,667 (62.22) < 0.01
1–2 970 (30.69) 7570 (23.95) < 0.01
≥ 3 1132 (35.81) 4373 (13.83) < 0.01

† According to Clalit Health Services, correlated with Israel Central Bureau of Statistics. * No. patients ever
received the drug during the study period. ** Steroid usage was divided into 3 groups according to the no.
steroid-containing preparations dispensed per year. PsA: psoriatic arthritis; BMI: body mass index; TNF-α: tumor
necrosis factor-α; NS: not significant.

Table 2. Endocrine comorbidities in patients with PsA compared with controls (univariable analysis). Values are
n (%) unless otherwise specified.

Comorbidities PsA, n = 3161 Control Group, Univariable Analysis
n = 31,610 OR 95% CI p

Diabetes mellitus 881 (27.9) 6545 (20.7) 1.56 1.43–1.70 < 0.0001
Diabetes insipidus 3 (0.1) 12 (0.04) 2.50 0.71–8.86 NS
Hypothyroidism 403 (12.7) 2705 (8.6) 1.62 1.44–1.81 < 0.0001
Hyperthyroidism 46 (1.5) 454 (1.4) 1.01 0.75–1.38 NS
Hypo/hyperparathyroidism 24 (0.8) 184 (0.6) 1.30 0.85–2.00 NS
Acromegaly 0 (0) 5 (0.02) NS
Hyperprolactinemia 2 (0.1) 52 (0.2) 0.38 0.09–1.58 NS
Osteoporosis 416 (13.2) 2867 (9.1) 1.69 1.49–1.92 < 0.0001
Cushing disease 9 (0.3) 17 (0.1) 5.30 2.36–11.90 < 0.0001
Addison disease 4 (0.1) 13 (0.04) 3.33 1.07–10.33 0.037

PsA: psoriatic arthritis; NS: not significant.

Table 3. Endocrine comorbidities in patients with PsA compared with controls (multivariable analysis). Values
are n (%) unless otherwise specified.

Comorbidities PsA, Control Group, Multivariable Logistic Regression Model
n = 3161 n = 31,610 OR 95% CI p

Diabetes mellitus* 881 (27.9) 6545 (20.7) 1.35 1.18–1.42 < 0.0001
Hypothyroidism** 403 (12.7) 2705 (8.6) 1.61 1.47–1.81 < 0.0001
Osteoporosis† 416 (13.2) 2867 (9.1) 1.56 1.37–1.78 < 0.0001
Cushing disease‡ 9 (0.3) 17 (0.1) 3.96 1.67–9.43 0.002

* Adjusted for risk factors age, sex, smoking, obesity, and steroids use. ** Adjusted for risk factors age and sex. 
† Adjusted for risk factors age, sex, smoking, and steroid use. ‡ Adjusted for risk factors age, sex, and steroid use.
PsA: psoriatic arthritis.
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of underlying PsA20. Several mechanisms could explain the
association between PsA and diabetes, including the
unhealthy lifestyle of patients with psoriatic disease21, the
inflammatory cytokine milieu22,23,24 that drives insulin
resistance, and the shared susceptibility genetic loci for
psoriasis and diabetes25,26,27. The association of PsA with
diabetes in our study was statistically significant and was
demonstrated even after controlling for potential
confounders, including age, obesity, and steroid treatment.
The important therapeutic implications of this association are
likely to become clear with studies that examine the effects
of antidiabetic drugs on psoriasis28,29.

Patients with inflammatory rheumatic diseases, including
RA30, ankylosing spondylitis31, SLE32, SSc33, dermato-
myositis, polymyositis, and vasculitis are known to have an
increased risk for low bone density and fragility fractures34.
Skeletal manifestations of PsA are complex and consist of
both new bone formation manifesting with bone ankylosis,
periostitis, and syndesmophytes, as well as bone resorption
in the form of erosions. Less is known about the frequency
of osteoporosis in PsA, and reviews of the literature regarding
bone mineral density in PsA show inconsistent and
conflicting results35,36,37. Our study suggested an increased
frequency of osteoporosis in patients with PsA, and an even
higher risk in patients with severe disease, suggesting a
possible effect of disease severity or concurrent treatment on
osteoporosis. Increased risk for osteoporotic fracture could
herald higher risk for morbidity and mortality because the
3-year survival rate after a fracture has been reported to be
53%38.

Whether our finding of an increased frequency of Cushing
disease in PsA reflects a true association or is related to a
selection bias requires confirmation in observational, longi-
tudinal studies. No suggestion of such an association was
found in the literature. We speculate that such an association
might appear after the successful treatment of endogenous
hypercortisolism, which is occasionally followed by symp-

toms of unrelated immunologically mediated conditions.
However, our data did not provide temporal relationships.

The major strength of our study lies in its popula-
tion-based methods followed in a highly accurate database.
Some limitations of our study must be mentioned. Because
of the retrospective design in analyzing database variables,
it may be underpowered in detecting associations with
comorbidities for which the overall frequency in our sample
is low, especially the comorbidities that require a high index
of suspicion for the diagnosis. Thus, the results should be
considered hypothesis-generating for prospective studies.
Moreover, the lack of information on disease activity and the
low reliability of the data on disease onset precluded evalu-
ating the relationship between disease burden and the comor-
bidities, in particular the temporal relationship between them.

Nonetheless, our study demonstrated a higher association
with major comorbid disease in patients with PsA compared
with control patients, which may have implications for
morbidity and mortality risks. Several less well-characterized
comorbid associations were also recognized and might
warrant further research. Physicians should be aware of these
comorbidities and screen for DM, hypothyroidism, and osteo-
porosis to provide optimal medical care to their patients with
PsA. Further studies are needed to determine whether more
aggressive screening of asymptomatic patients with PsA
improves diagnosis and outcomes. The recommended
screening tests and schedule should also be investigated in
future studies.

REFERENCES
   1.    Husni ME. Comorbidities in psoriatic arthritis. Rheum Dis Clin

North Am 2015;41:677-98.
   2.    World Health Organization. Global status report on 

noncommunicable diseases 2014. [Internet. Accessed March 3,
2017.] Available from: www.who.int/nmh/publications/
ncd-status-report-2014/en

   3.    Vanderpump MP. The epidemiology of thyroid disease. Br Med Bull
2011;99:39–51.

Table 4. Endocrine comorbidities in patients with PsA treated with DMARD compared with patients with PsA not
treated with DMARD*. Values are n (%) unless otherwise specified.

Comorbidities PsA Not Treated with PsA Treated OR 95% CI
DMARD, n = 665 with DMARD, n = 2496

Diabetes mellitus 194 (29.2) 687 (27.5) 0.9 0.8–1.1
Hypothyroidism 80 (12.0) 32 (12.9) 1.1 0.8–1.4
Hyperthyroidism 6 (0.9) 40 (1.6) 1.8 0.8–4.2
Hyperparathyroidism 4 (0.6) 20 (0.8) 1.3 0.5–3.9
Hyperprolactinemia 0 (0) 2 (0.1) 1.0 1.0–1.0
Cushing disease 1 (0.2) 8 (0.3) 2.1 0.3–17.1
Diabetes insipidus 1 (0.2) 2 (0.1) 0.5 0.1–5.9
Addison disease 0 (0) 4 (0.2) 1.0 1.0–1.0
Osteoporosis 70 (10.5) 346 (13.9) 1.4 1.0–1.8

* Nonbiological DMARD: hydroxychloroquine, sulfasalazine, methotrexate, azathioprine, leflunomide, and
cyclosporine; and biological DMARD: adalimumab, etanercept, infliximab, and golimumab. PsA: psoriatic
arthritis; DMARD: disease-modifying antirheumatic drug.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2017. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


790 The Journal of Rheumatology 2017; 44:6; doi:10.3899/jrheum.161274

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2017. All rights reserved.

   4.    van Vliet-Ostaptchouk JV, Nuotio ML, Slagter SN, Doiron D,
Fischer K, Foco L, et al. The prevalence of metabolic syndrome and
metabolically healthy obesity in Europe: a collaborative analysis of
ten large cohort studies. BMC Endocr Disord 2014;14:9.

   5.    Hernlund E, Svedbom A, Ivergård M, Compston J, Cooper C,
Stenmark J, et al. Osteoporosis in the European Union: medical
management, epidemiology and economic burden. A report
prepared in collaboration with the International Osteoporosis
Foundation (IOF) and the European Federation of Pharmaceutical
Industry Associations (EFPIA). Arch Osteoporos 2013;8:136.

   6.    Raterman HG, van Halm VP, Voskuyl AE, Simsek S, Dijkmans BA,
Nurmohamed MT. Rheumatoid arthritis is associated with a high
prevalence of hypothyroidism that amplifies its cardiovascular risk.
Ann Rheum Dis 2008;67:229–32.

   7.    Antonelli A, Delle Sedie A, Fallahi P, Ferrari SM, Maccheroni M,
Ferrannini E, et al. High prevalence of thyroid autoimmunity and
hypothyroidism in patients with psoriatic arthritis. J Rheumatol
2006;33:2026-8.

   8.    Innala L, Sjöberg C, Möller B, Ljung L, Smedby T, Södergren A, et
al. Co-morbidity in patients with early rheumatoid arthritis - 
inflammation matters. Arthritis Res Ther 2016;18:33.

   9.    Vinker S, Fogelman Y, Elhayany A, Nakar S, Kahan E. Usefulness
of electronic databases for the detection of unrecognized diabetic
patients. Cardiovasc Diabetol 2003;2:13.

 10.    Eder L, Cohen AD, Feldhamer I, Greenberg-Dotan S, Batat E,
Zisman D. Validity of diagnostic codes and point prevalence of
psoriatic arthritis in Israel – a population-based study [abstract].
Arthritis Rheumatol 2016;68 Suppl 10:1697.

 11.    Zisman D, Bitterman H, Shalom G, Feldhamer I, Comanesther D,
Batat E, et al. Psoriatic arthritis treatment and the risk of herpes
zoster. Ann Rheum Dis 2016;75:131-5.

 12.    Zohar A, Cohen AD, Bitterman H, Feldhamer I, Greenberg-Dotan S,
Lavi I, et al. Gastrointestinal comorbidities in patients with psoriatic
arthritis. Clin Rheumatol 2016;35:2679-84.

 13.    Rennert G, Peterburg Y. Prevalence of selected chronic diseases in
Israel. Isr Med Assoc J 2001;3:404–8.

 14.    Antonelli A, Ferrari SM, Corrado A, Di Domenicantonio A, Fallahi
P. Autoimmune thyroid disorders. Autoimmun Rev 2015;14:174-80. 

 15.    Neimann AL, Shin DB, Wang X, Margolis DJ, Troxel AB, Gelfand
JM. Prevalence of cardiovascular risk factors in patients with
psoriasis. J Am Acad Dermatol 2006;55:829–35.

 16.    Labitigan M, Bahče-Altuntas A, Kremer JM, Reed G, Greenberg
JD, Jordan N, et al. Higher rates and clustering of abnormal lipids,
obesity, and diabetes mellitus in psoriatic arthritis compared with
rheumatoid arthritis. Arthritis Care Res 2014;66:600-7.

 17.    Johnsson H, McInnes IB, Sattar N. Cardiovascular and metabolic
risks in psoriasis and psoriatic arthritis: pragmatic clinical
management based on available evidence. Ann Rheum Dis
2012;71:480–3.

 18.    Coto-Segura P, Eiris-Salvado N, González-Lara L, Queiro-Silva R,
Martinez-Camblor P, Maldonado-Seral C, et al. Psoriasis, psoriatic
arthritis and type 2 diabetes mellitus: a systematic review and 
meta-analysis. Br J Dermatol 2013;169:783–93.

 19.    Armstrong AW, Guérin A, Sundaram M, Wu EQ, Faust ES, 
Ionescu-Ittu R, et al. Psoriasis and risk of diabetes-associated
microvascular and macrovascular complications. J Am Acad
Dermatol 2015;72:968-77.e2.

 20.    Haroon M, Gallagher P, Heffernan E, FitzGerald O. High prevalence
of metabolic syndrome and of insulin resistance in psoriatic arthritis
is associated with the severity of underlying disease. J Rheumatol
2014;41:1357-65.

 21.    Tam LS, Tomlinson B, Chu TT, Li M, Leung YY, Kwok LW, et al.
Cardiovascular risk profile of patients with psoriatic arthritis
compared to controls—the role of inflammation. Rheumatology
2008;47:718-23.

 22.    Gottlieb AB, Dann F, Menter A. Psoriasis and the metabolic
syndrome. J Drugs Dermatol 2008;7:563–72.

 23.    Channual J, Wu JJ, Dann FJ. Effects of tumor necrosis factor-alpha
blockade on metabolic syndrome components in psoriasis and
psoriatic arthritis and additional lessons learned from rheumatoid
arthritis. Dermatol Ther 2009;22:61–73.

 24.    Sonnenberg GE, Krakower GR, Kissebah AH. A novel pathway to
the manifestations of metabolic syndrome. Obes Res 2004;
12:180–6.

 25.    Das SK, Elbein SC. The search for type 2 diabetes susceptibility
loci: the chromosome 1q story. Curr Diab Rep 2007;7:154–64.

 26.    Yoo H, Kim SJ, Kim Y, Lee H, Kim TY. Insulin-like growth 
factor-II regulates the 12-lipoxygenase gene expression and
promotes cell proliferation in human keratinocytes via the 
extracellular regulatory kinase and phosphatidylinositol 3-kinase
pathways. Int J Biochem Cell Biol 2007;39:1248–59.

 27.    Wolf N, Quaranta M, Prescott NJ, Allen M, Smith R, Burden AD, et
al. Psoriasis is associated with pleiotropic susceptibility loci
identified in type II diabetes and Crohn disease. J Med Genet
2008;45:114–6.

 28.    Pershadsingh HA. Peroxisome proliferator-activated 
receptor-gamma: therapeutic target for diseases beyond diabetes:
quo vadis? Expert Opin Investig Drugs 2004;13:215-28.

 29.    Mastrofrancesco A, Kovacs D, Sarra M, Bastonini E, Cardinali G,
Aspite N, et al. Preclinical studies of a specific PPARγ modulator in
the control of skin inflammation. J Invest Dermatol 2014;
134:1001-11.

 30.    Rossini M, Viapiana O, Adami S, Frascassi E, Idolazzi L, Dartizio
C, et al. In patients with rheumatoid arthritis, Dickkopf-1 serum
levels are correlated with parathyroid hormone, bone erosions and
bone mineral density. Clin Exp Rheumatol 2015;33:77-83.

 31.    Davey-Ranasinghe N, Deodhar A. Osteoporosis and vertebral
fractures in ankylosing spondylitis. Curr Opin Rheumatol
2013;25:509-16.

 32.    Adachi JD, Lau A. Systemic lupus erythematosus, osteoporosis, and
fractures. J Rheumatol 2014;41:1913-5.

 33.    Omair MA, McDonald-Blumer H, Johnson SR. Bone disease in
systemic sclerosis: outcomes and associations. Clin Exp Rheumatol
2014;32 Suppl 86:S-28-32.

 34.    Maruotti N, Corrado A, Cantatore FP. Osteoporosis and rheumatic
diseases. Reumatismo 2014;66:125-35.

 35.    Grazio S, Cvijetić S, Vlak T, Grubišić F, Matijević V, Nemčić T, et
al. Osteoporosis in psoriatic arthritis: is there any? Wien Klin
Wochenschr 2011;123:743-50.

 36.    Frediani B, Allegri A, Falsetti P, Storri L, Bisogno S, Baldi F, et al.
Bone mineral density in patients with psoriatic arthritis. 
J Rheumatol 2001;28:138-43.

 37.    Reid DM, Kennedy NS, Nicoll J, Smith MA, Tothill P, Nuki G.
Total and peripheral bone mass in patients with psoriatic arthritis
and rheumatoid arthritis. Clin Rheumatol 1986;5:372-8.

 38.    Grisar J, Bernecker PM, Aringer M, Redlich K, Sedlak M,
Wolozcszuk W, et al. Ankylosing spondylitis, psoriatic arthritis, and
reactive arthritis show increased bone resorption, but differ with
regard to bone formation. J Rheumatol 2002;29:1430-6.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

