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Abstract 
Objective

To explore the impact of early versus late-onset psoriasis (PsO) on the disease characteristics of psoriatic arthritis (PsA) in a 
large-multicentre cohort.

Methods
The data from a multicentre psoriatic arthritis database was analysed. Patients were grouped according to age at psoriasis onset 

(early onset; <40 years of age, late-onset; >40 years of age) and disease characteristics of the groups were compared by adjusting 
for BMI and PsA duration, where necessary. 

Results
At the time of analyses, 1634 patients were recruited [62.8% females; early onset 1108 (67.8%); late-onset, 526 (32.2%)]. The late-onset 

group was more over-weight [66.8% vs. 86.8%, p<0.001; adjusted for age - aOR 1.55 (1.11-2.20; 95% CI)]. The early onset group 
had more scalp psoriasis at onset (56.7% vs. 43.0%, p<0.001), whereas extremity lesions were more common in the late-onset group 

(63.8% vs. 74.2%, p<0.001). Axial disease in males and psoriatic disease family history in females were significantly higher in the early 
onset group [38.0% vs. 25.4%; p=0.005; adjusted for PsA duration - aOR 1.76 (1.19–2.62; 95% CI) / 39.5% vs. 30.1%; p=0.003; 

OR 1.51 (1.15–1.99; 95% CI), respectively]. Psoriatic disease activity parameters, patient-physician reported outcomes and 
HAQ-DI scores were similar in both groups.

Conclusion
Clinical features of PsA may be affected by the age at onset of PsO. Different genetic backgrounds in early and late-onset PsO 

may be driving the differences in psoriasis and PsA phenotypes. 

Key words
psoriasis, psoriatic arthritis, early and late-onset



533Clinical and Experimental Rheumatology 2021

Type 1 and 2 psoriasis in psoriatic arthritis / E. Bilgin et al.

Emre Bilgin, Sibel Zehra Aydin, 
Ilaria Tinazzi, Özün Bayindir, 
Gezmiş Kimyon, Cem Özişler, 
Atalay Doğru, Ediz Dalkiliç, Kenan Aksu, 
Gözde Yildirim Çetin, Sema Yilmaz, 
Dilek Solmaz, Ahmet Omma, Meryem Can, 
Orhan Küçükşahin, Şule Yavuz, 
Emine Duygu Ersözlü,  Levent Kiliç, 
Emine Figen Tarhan, Müge Aydin Tufan, 
Lütfi Akyol, Muhammet Çinar, 
Abdulsamet Erden, Emel Gönüllü, 
Fatih Yildiz, Sibel Bakirci, Funda Erbasan, 
Serpil Ergülü Eşmen, Adem Küçük, 
Abdurrahman Tufan, Ayşe Balkarli, 
Ridvan Mercan, Şükran Erten, Servet Akar, 
Timuçin Kaşifoğlu, Tuncay Duruöz, 
Veli Yazisiz, Umut Kalyoncu.
Please address correspondence to:
Umut Kalyoncu, 
Hacettepe University Medical School, 
Department of Internal Medicine, 
Division of Rheumatology 
06100 Sihhiye, Ankara, Turkey.
E-mail: umut.kalyoncu@yahoo.com
Received on March 14, 2020; accepted in 
revised form on May 18, 2020.
© Copyright Clinical and 
Experimental Rheumatology 2021.

Competing interests: D. Solmaz received 
funding from Union Chimique Belge 
(UCB) for an axial fellowship. 
S. Bakirci received funding from the 
Turkish Rheumatology Association (TRD). 
The other co-authors have declared no 
competing interests. 

Introductıon 
Psoriasis (PsO) is a chronic, multifacto-
rial and inflammatory skin disease that 
can present with a very broad spectrum 
of symptoms, including psoriatic arthri-
tis ((PsA) in about 20–30% of patients) 
(1, 2).  In the attempt to explain some of 
the heterogeneity of the disease, Hense-
ler and Christopher published their piv-
otal work in 1985, classifying PsO into 
two main subgroups: PsO beginning at 
age <40 years: early onset PsO (EOP-
sO) (type 1); PsO beginning at age >40 
years: late-onset psoriasis (LOPsO) 
(type 2) (3). They described the EO-
PsO group as having more extensive 
skin disease, strong family aggrega-
tion and HLA-C*06 positivity, whereas 
LOPsO as being more sporadic, having 
less family inheritance and unclear ge-
netic background (3). This hypothesis 
has mostly been tested in PsO cohorts. 
Other than a relatively smaller study, 
the role of these subgroups based on 
the age onset of psoriasis in PsA has not 
been tested (4). However, the impact of 
this classification in large PsA cohort 
has not been studied, to the best of our 
knowledge, and still needs to be tested 
in large PsA cohorts.
Our aim was to explore the impact 
of early and late-onset psoriasis on 
the disease characteristics of PsA in a 
large-multicentre PsA cohort.

Methods
Patient selection and data collection
This is a cross-sectional study conduct-
ed with patients who were recruited to 
PsART-ID (Psoriatic Arthritis- Interna-
tional Database) which is a prospective 
database in PsA, including centres from 
Turkey (in 2014), Canada (in 2015) and 
Italy (in 2018). Consecutive patients 
with PsA are recruited to the database 
and data are collected using a web-
based system (www.trials-network.
org). PsA diagnosis is based on the 
clinical decision of the treating rheuma-
tologist. Details of the database previ-
ously have been published (5). Ethics 
approval was obtained from Hacettepe 
University Ethics Board, Ankara, Tur-
key (GO 14/578), Ottawa Health Sci-
ence Network Research Ethics Board, 
Ottawa, Canada (20160436-01H) and 
Italy (Sacro Cuore Don Calabria Hos-

pital, Italy (F8MRG)) All patients gave 
informed consent prior to recruitment.

Assessments
In summary, the following parameters 
were recorded; for the demographic 
profile; sex, age, duration of education, 
smoking status, and body mass index 
(BMI); for PsO; onset date, type, ini-
tially involved site of skin (scalp, torso, 
extremity, genital), nail involvement 
(ever) and family history; for PsA; the 
fulfilment of the ClASsification crite-
ria for Psoriatic ARthritis (CASPAR) 
criteria, type of articular involvement 
(mono-, oligo-, polyarthritis, distal in-
terphalangeal joint involvement, arthri-
tis mutilans), and presence of axial dis-
ease (according to treating physician), 
dactylitis (ever), enthesitis (ever), 
family history of psoriatic disease, 
Disease Activity in Psoriatic Arthritis 
(DAPSA) category (remission (≤4), 
low (4–14), moderate (15–28) and high 
(≥29) disease activity), Leeds Enthesi-
tis index, Bath Ankylosing Spondyli-
tis Disease Activity Index (BASDAI), 
Bath Ankylosing Spondylitis Fuctional 
Index (BASFI), patient and physician 
global assessment, visual analogue 
scale (VAS, 0–100 mm), Health As-
sessment Questionnaire Disability in-
dex (HAQ-DI) and treatments. For the 
aim of this analysis, the patients were 
grouped into 2 according to the onset 
age of psoriasis: early onset (EOPsO; 
age <40 years) and late-onset (LOPsO; 
age >40 years) (3). 

Statistical analysis
Descriptive statistics were performed 
with the frequencies and percentages 
for categorical variables, mean and 
SD, or median and range. Categori-
cal variables were compared using 
Chi-square test. Continuous variables 
were compared by student’s t-test or 
Mann-Whitney U-test depending on 
the distribution of the data. Odds ratios 
were calculated for the comparison of 
categorical variables. Adjustments for 
possible confounding factors (e.g. BMI 
adjusted for age, nail involvement ad-
justed for PsO disease duration, axial 
PsA adjusted for PsA disease duration) 
were performed where necessary. Hos-
mer-Lemeshow test was used to assess 
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model fit for adjusted variables. SPSS 
25.0 (SPSS Inc., Chicago, IL, USA) 
was used for analyses. 

Results
Of 1648 patients registered in the da-
tabase, 1634 had data of their PsO di-
agnosis date. A total of 1634 (62.8% 
females) patients with PsA were re-
cruited, 1108 (67.8%) being in the EO-
PsO group and 526 (32.2%) being in 
the LOPsO group. Rate of over-weight 
patients was higher in LOPsO group. 
Details of the demographic data of the 
patients are given in Table I.
Duration of PsO was longer in the 
EOPsO group (18.1 vs. 7.8 years, 

p<0.001). The EOPsO group had scalp 
involvement as the initial site of skin 
disease more often than the LOPsO 
group (56.7% vs. 43.0%, p<0.001), 
whereas extremity involvement was 
more frequent as the initial finding in 
the LOPsO group (EOPsO vs. LOPsO 
63.8% vs. 74.2%, p<0.001) (Table I). 
Nail involvement (ever) was more 
common in EOPsO group, however, 
the significance disappeared when ad-
justed for psoriasis duration. Duration 
of PsA was also longer in the EOPsO 
group (5.7 vs. 4.2 years, p<0.001). We 
found gender as a modifier for axial 
disease and psoriatic disease family 
history, so we compared axial disease 

and psoriatic disease family in the EO-
PsO and LOPsO groups by stratifying 
them according to gender. This sug-
gested a higher prevalence of axial dis-
ease in males in the EOPsO group as 
well as more frequent family history in 
females [axial disease in males; EOPsO 
vs. LOPsO; 38.0% vs. 25.4%; p=0.005; 
adjusted for PsA duration - aOR 1.76 
(1.19–2.62; 95% CI) / psoriatic disease 
history in females; EOPsO vs. LOPsO; 
39.5% vs. 30.1%; p=0.003; OR 1.51 
(1.15–1.99; 95% CI), respectively].
Psoriatic disease activity parameters, 
patient- and physician-reported out-
comes and HAQ-DI scores were simi-
lar in both groups (Table II). Distribu-

Table I. Comparison of demographic and psoriatic disease features in early- or late-onset psoriasis (Data represented as n, % unless         
otherwise specified).

Variable	 Early-onset (EOPsO)	 Late-onset (LOPsO)	 Overall	 Odds ratio (%95 CI)	 p-value

Age, mean (SD)	 41.5 	(11.8)	 58.3 	(8.3) 	 46.9 	(13.3)	 --	 <0.001
Female	 674 	(60.8)	 352 	(66.9)	 1026 	(62.8)	 0.76 (0.61-0.95)	 0.017

Smoking *
Ever	 446 	(43.2)	 207 	(42.3)	 653 	(42.9)	 0.96 (0.77-1.20)	 0.75
Never	 587 	(56.8)	 282 	(57.7)	 869 	(57.1)	

BMI, mean (SD)	 27.6 	(5.2)	 29.5 	(5.0)	 28.2 	(5.2)	 --	 <0.001
           ≥25	 736 	(66.8) 	 454 	(86.8)	 1190 	(73.3)	  3.26 (2.46-4.32)	 <0.001
							       1.55 (1.11-2.20)α	 0.011

Psoriasis (PsO)
Age at diagnosis, mean (SD)	 23.5 	(9.4)	 50.4 	(7.2)	 32.1 	(15.3)	 --	 <0.001
Disease duration, mean (SD) (year)	 18.1 	(12.2)	 7.8 	(6.5)	 14.7 	(11.7)	 --	 <0.001
Initial scalp inv.°	 560 	(56.7)	 193 	(43.0)	 753 	(52.5)	 1.74 (1.32-2.18)	 <0.001
Initial torso inv.°	 208 	(21.1)	 84 	(18.7)	 292 	(20.3)	 1.16 (0.87-1.54)	 0.32
Initial extremity inv. °	 629 	(63.8)	 333 	(74.2)	 962 	(67)	 0.61 (0.47-0.78)	 <0.001
Initial genital inv.°	 73 	(7.4)	 29 	(6.5)	 102 	(7.1)	 1.15 (0.74-1.80)	 0.52
Plaque psoriasis (+) °°	 649 	(80.8)	 295 	(80.2)	 944 	(80.6)	 0.95 (0.70-1.30)	 0.81
Pustuler psoriasis (+)°°	 144 	(17.9)	 69 	(18.8)	 213 	(18.2)	 1.05 (0.76-1.45)	 0.73
Nail involvement (ever) 	 552 	(50.0)	 222 	(42.2)	    774 	(47.5)	 1.36 (1.10-1.68)	 0.003
 							       0.99 (0.78-1.25)†	 0.96

Psoriatic arthritis (PsA)
Age at diagnosis, mean (SD)	 35.8 	(11.2)	 54.2 	(8.4)	 41.7 	(13.4)	 --	 <0.001
Disease duration, mean (SD)	 5.7 	(7.6)	 4.2 	(5.2)	 5.2 	(7.0)	 --	 <0.001
Monoarthritis	 30 	(2.7)	 20 	(3.8)	 50 	(3.1)	 1.42 (0.80-2.53)	 0.22
Oligoarthritis	 344 	(31.1)	 163 	(31.2)	 507 	(31.1)	 1.01 (0.82-1.26)	 0.98
Polyarthritis	 542 	(49.1)	 246 	(47.0)	 789 	(48.5)	 0.90 (0.72-1.11)	 0.42
Arthritis mutilans	 3 	(0.3)	 1 	(0.2)	 4 	(0.2)	 0.70 (0.07-6.78)	 0.76
Axial disease
Female	 187 	(27.8)	 78 	(22.3)	 265 	(25.9)	 0.76(0.56-1.03) ‡	 0.08
Male	 164 	(38.0)	 44 	(25.4)	 208 	(34.4)	 1.76(1.19-2.62) ‡	 0.005††

DIP involvement	 164 	(14.8)	 76 	(14.5)	 240 	(14.7)	 0.97 (0.72-1.30)	 0.86
Dactylitis (ever)	 245 	(23.4)	 123 	(24.7)	 368 	(22.9)	 1.07 (0.83-1.38)	 0.56
Enthesitis (ever)	 255 	(25.0)	 129 	(26.3)	 384 	(23.5)	 1.07 (0.84-1.37)	 0.56
CASPAR (+)	 959 	(86.7)	 444 	(84.7)	 1403 	(85.9)	 0.85 (0.63-1.14)	 0.28

Psoriatic disease
Family history
Female	 266 	(39.5)	 106 	(30.1)	 372 	(36.3)	 1.51 (1.15-1.99)	 0.003††

Male	 127 	(29.3)	 52 	(29.9)	 179 	(29.4)	 1.03 (0.70-1.51)	 0.87

*n=1522, °n=1435, °°n=1171, α adjusted for age, † adjusted for psoriasis duration, ‡ adjusted for psoriatic arthritis duration, †† Bonferroni correction.
BMI: body mass index; CASPAR: ClASsification criteria for Psoriatic Arthritis; DIP: distal interphalangeal.
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tion of treatment options patients ever 
had is given in Table II.

Discussion
In this study, we found that the pso-
riasis and PsA phenotypes may differ 
based on the age onset of psoriasis. 
More specifically obesity and psoria-
sis at the extremities as the initial site 
were more prevalent in patients with 
LOPsO, while psoriasis in the scalp as 
the initial site, axial disease in males, 
psoriatic disease family history in fe-
male patients, were seen more often in 
EOPsO. To the best of our knowledge, 
this is the largest study investigating 
the effect of these subgroups. 
Historical dichotomy of PsO was first 
proposed by Henseler et al. in 1985 as 
EOPsO (<40 years) and LOPsO (>40 
years) (3). These 2 groups have been 
found to have some genetic differences. 
HLA-Cw6 and family history are more 
frequent in EOPsO patients (3, 4, 6-9). 
Another important genetic variation 

is single-nucleotide polymorphisms 
(SNPs) in the endoplasmic reticulum 
aminopeptidase 1 (ERAP1) gene (10). 
Besides, several tumour necrosis fac-
tors and interleukin 1 receptor type 1 
were linked to EOPsO risk (11, 12). 
The genetic differences between these 
2 subgroups of psoriasis are likely to 
explain the clinical differences.
We found that patients with LOPsO 
were more likely to be overweight than 
EOPsO, even after correcting for age. 
This is in parallel with previous publi-
cations. (4, 13). One possible explana-
tion may be that in the presence of a 
hereditery risk, the disease onset may 
be seen earlier whereas enviromental 
risk factors, such as obesity may re-
quire more time to cause disease. Al-
though the LOPsO group was more 
overweight at the time of analysis, due 
to our cross-sectional analysis and lack 
of data retrospectively, we did not have 
a chance to analyse the onset of obe-
sity and its connection with the disease 

onset. Although we made the analysis 
by correcting for age, patients with 
LOPsO may have functional impair-
ment more often due to their arthritis 
than a younger population, which may 
increase the risk of obesity.  
Our observation on the differences on 
the initial involvement sites of PsO 
were also similar to the previous stud-
ies on psoriasis cohorts (13-15). The 
site of involvement of psoriasis is 
strongly associated with physical, psy-
chological, social and economic factors 
(16). As the age of patients were sig-
nificantly different in our study, their 
habits, physical and social activities 
can be divergent, which may explain 
the differences in psoriatic phenotypes. 
Also, as we previously discussed, ge-
netic background could have a role in 
the way first psoriasis lesion presents.  
We observed that axial PsA is more 
common in male patients with EOPsO 
then male LOPsO patients. Similar to 
our data, Alonso et al. reported the rate 

Table II. Comparison of psoriatic arthritis disease activity parameters and distribution of ever-used treatment options.

Variable	 Total number 	 Early-onset	 Late-onset	 Overall	 p-value
	 of patients (n)	  (EOPsO)	 (LOPsO)
	
Psoriatic Arthritis Disease Activity Parameters
DAPSA category**	 1126							       0.89
Remission		  119 	 (15.6)	 51 	 (14.0)	 170 	 (15.1)
Low 		  285 	 (37.4)	 142 	 (39.1)	 427 	 (37.9)
Moderate		  246 	 (32.2)	 116 	 (32.0)	 362 	 (32.1)
High 		  113 	 (14.8)	 54 	 (14.9)	 167 	 (14.8)	
Leeds Enthesitis Index**	 1242	 0.17 	 (0.62)	 0.22 	 (0.68)	 0.19 	 (0.64)	 0.25
BASDAI VAS (0-100 mm)**	 960	 42.4 	 (24.5)	 42.3 	 (23.2)	 42.4 	 (24.1)	 0.96
BASFI VAS (0-100mm)**	 938	 33.2 	 (24.2)	 32.9 	 (23.8)	 33.1 	 (24.1)	 0.84
Patient Global Asssessment VAS (0-100 mm)**	 1191	 44.5 	 (25.6)	 44.6 	 (25.1)	 44.5 	 (25.5)	 0.94
Physician Global Assessment, 	 1144	 36.5 	 (23.2)	 37.1 	 (23.2)	 36.9 	 (23.2)	 0.84
VAS (0-100 mm)** HAQ-DI**	 1369	 0.80 	 (0.74)	 0.81 	 (0.72)	 0.81 	 (0.73)	 0.98

Ever-used Treatment Options
Corticosteroids	 1612	 433 	 (39.6)	 204 	 (39.4)	 637 	 (39)	
Conventional Synthetic DMARDs
Methotrexate	 1612	 941 	 (86.0)	 424 	 (81.9)	 1365 	 (83.5)
Sulphasalazine		  415 	 (37.9)	 204 	 (39.4)	 619 	 (37.9)	
Leflunomid	         	 266 	 (24.2)	 117 	 (22.6)	 383 	 (23.4)	
Biologic DMARDs 
Anti-TNF
Adalimumab	 1612	 165 	 (15.1)	 75 	 (14.5)	 240 	 (14.7)
Etanercept	 1612	 134 	 (12.2)	 50 	 (9.7)	 184 	 (11.3)
Infliximab	 1612	 92 	 (8.4)	 47 	 (9.1)	 139 	 (8.5)
Golimumab	 1612	 43 	 (3.9)	 26 	 (5.0)	 69 	 (4.2)
Certolizumab	 299	 1 	 (0.5)	 3 	 (2.7)	 4 	 (1.4)
Anti- IL17
Secukinumab	 299	        12 	 (6.4)	    9 	 (8.0)	    21 	 (7.0)	

* n (%), **mean (SD)
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; DAPSA: Disease activity in Psori-
atic Arthritis; HAQ-DI: Health Assessment Questionnaire Disability Index.
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of the axial disease at psoriasis onset 
in EOPsO patients as 22.3%, whereas 
it was 6.1% in the LOPsO group and a 
higher rate of HLA-B27 in the EOPsO 
group (4). Quiero et al. have previous-
ly shown that HLA-B27 may be a key 
player in the disease process of EOPsO 
and psoriatic arthritis in in this group, 
but with a lower frequency in psoriatic 
axSpA than axSpA (9, 17). Unfortu-
nately, our database did not mandate 
data collection on HLA-B27, however, 
our observations support the clinical 
observations that have been raised in a 
smaller group by Alonso et al. 
Our study has some limitations. Firstly, 
lack of genetic information regarding 
HLA subtypes makes some of our as-
sumptions speculative. However, clini-
cal aspects of earlier studies strongly 
support our results. We cannot rule out 
a recall bias as some of the data that are 
collected from the patients require in-
formation from the past. However, we 
tried to overcome this bias by having a 
large number of participants and multi-
centred patient allocation which can be 
counted as the strongest aspects of our 
study. Finally, our cross-sectional de-
sign for this analysis does not allow us 
to seek for a causal relationship
In conclusion; clinical features of PsA 
and psoriasis may be affected by the 
age at the onset of psoriasis. As the ge-
netic background is different in early 
and late-onset psoriasis, this may sug-
gest a different pathogenetic mecha-

nism based on the psoriasis phenotype, 
also affecting the PsA features. Further 
prospective studies are needed to de-
fine whether the classification of PsA 
also requires including psoriasis pheno-
types.
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