
OR I G I N A L R E S E A R C H

Treatment Pattern Analysis and Health-care

Resource Consumption on Patients with Psoriatic

Arthritis or Ankylosing Spondylitis Treated with

Biological Drugs in a Northern Italian Region
This article was published in the following Dove Press journal:

Therapeutics and Clinical Risk Management

Valentina Perrone1

Elisa Giacomini1

Diego Sangiorgi1

Margherita Andretta2

Anna Michela Menti 2

Mariantonietta Naclerio 3

Daniela Ritrovato3

Luca Degli Esposti1

1CliCon S.r.l. Health, Economics &

Outcomes Research, Ravenna, Italy;
2Health Technology Assessment Unit,

Azienda Zero, Padova, Italy; 3Novartis

Farma Italy, Origgio, VA, Italy

Purpose: To analyze the treatment patterns of psoriatic arthritis (PSA) or ankylosing

spondylitis (AS) patients under biological therapies and to evaluate in this population the

health-care resource consumption and related costs.

Patients and Methods: A retrospective analysis was performed on administrative data-

bases of the Veneto region. Patients ≥18 years with at least one prescription of biological

drugs and a diagnosis at any level for PSA or AS from January 1, 2011 to December 31,

2016 (inclusion period) were included. Index date (ID) was defined as date of first biological

drug prescription during inclusion period. Patients were characterized the year before ID and

followed-up for one year after ID. The drug utilization profile in terms of adherence,

persistence and therapeutic regimen changes, and the health-care resource consumption

was analyzed during follow-up.

Results: A total of 2602 patients were included: 1857 with PSA and 745 with AS. In the PSA

cohort, 40.3% of patients were prescribed adalimumab, 35.6% etanercept, 8.0% golimumab,

7.5% infliximab, 5.6% ustekinumab and 3.0% certolizumab. Percentage of PSA patients adher-

ent to treatment was higher among ustekinumab patients (91.3%) and lower among etanercept

users (54.3%). Persistence ranged from 53.2% (infliximab) to 70.3% (etanercept). Regarding AS

cohort, 45.5% of patients were prescribed adalimumab, 26% etanercept, 17.3% infliximab, 9.7%

golimumab and 1.5% certolizumab. Adherence ranged from 46.9% (etanercept) to 90.9%

(certolizumab) and persistence from 62.8% (adalimumab) to 81.8% (certolizumab).Mean annual

health-care costs (including costs for drug treatment, diagnostic services, specialist visits and

hospital admissions) ranged from €9727 (certolizumab) to €14,994 (ustekinumab) among PSA

patients and from €9875 (infliximab) to €12,991 (golimumab) among AS patients.

Conclusion: This study in Veneto region gave a picture of biological treatment patterns

among PSA and AS patients in a real-world setting. Our findings showed the high degree of

variability concerning utilization of each biological drug and provided insight on the

economic burden of both diseases.

Keywords: psoriatic arthritis, ankylosing spondylitis, biologic drugs, drug utilization, real-

world

Introduction
Psoriatic arthritis (PSA) and ankylosing spondylitis (AS) are chronic inflammatory

rheumatologic diseases belonging to the spondyloarthritis family.1 Both PSA and

AS have a negative impact on quality of life of affected patients. PSA is
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a potentially disabling heterogeneous condition character-

ized by multiple clinical features that vary considerably

among patients, ranging from musculoskeletal as arthritis,

enthesitis, dactylitis, to dermatological manifestations as

psoriasis (up to 47.1% of psoriatic patients reported PSA)2

and nail disease.3,4 PSA onset is usually between 30 and

50 years old, with an equal distribution among genders.5

To date, there is not an estimation of PSA prevalence for

the Italian general population, and available data ranging

from 0.09% to 0.42% are referred to specific geographic

areas2,6,7 and collected in different years.

The hallmark of AS is represented by inflammatory

back pain since AS affects mainly the spine, sacroiliac

joints and axial skeleton.1,8 Less frequently, peripheral

arthritis or extraarticular features involving eye, gastroin-

testinal tract, skin, heart, and vascular system are

observed.9 The protracted inflammation can ultimately

lead to immobilization due to the fusion of vertebrae.8

AS is two/three times more common in men than in

women, and onset is generally in the age-range of 20–40

years, typically in the third decade of life.8 As for PSA, the

prevalence of AS in Italy was estimated in a regional

community-based study, and it was found to be 0.37%.7

Over the past 20 years, biological agents changed the

management of pharmacologic treatment for chronic inflam-

matory autoimmune diseases, thus revolutionizing the field

of rheumatology.10 These drugs are genetically engineered

proteins targeting the immune system to abrogate the inflam-

matory response.11 According to the latest European League

Against Rheumatism (EULAR) recommendation,12,13 PSA

and AS patients that do not benefit from conventional syn-

thetic disease-modifying drugs (csDMARDs) should be trea-

ted with biological agents. There is no evidence supporting

a better efficacy of a biological drug over another, and choice

is usually made according to the clinical characteristics of

patients and adverse effects, interactions and contraindica-

tions of pharmacological treatment.14 In case of failure of

a biological agent, switching to another one occurs frequently

in clinical practice for PSA and AS patients, and is consid-

ered a successful strategy for improving the outcomes.15

Switching from one TNF inhibitor to another proved to be

effective for many patients, and recently also switching to

biological agents based on a different mechanism of action

represents a valid alternative.16 The chronic nature of PSA

and AS requires lifelong treatment. Ensuring long-term med-

ication adherence is the key for successful treatment with

biological drugs, as adherence and persistence to medication

are determining factors to achieve the most clinical benefit

from these therapies.17 Nonadherence and nonpersistence are

related to higher risk of disease progression and treatment

failure and place a substantial burden on the health-care

system.17 Adherence and persistence to treatment

in patients affected by rheumatic diseases vary widely

among these diseases.18

Biological treatments are expensive, and the economic

burden of these drugs must be taken into account to guar-

antee an equal access to preferred treatments for all

patients.10 However, the specific drug costs could be com-

pensated by the significant efficacy of biological therapy to

reduce symptoms, to slow disease progression and to

improve patients functional status as well as quality of

life.14,19,20 A recent systematic review focusing on cost-

illness and cost-effectiveness of PSA showed that biological

treatments are more cost-effective than conventional thera-

pies, as the increased direct costs related to biological drugs

were offset by reduction of indirect costs thanks to the

improvement of treatment efficacy.21 Few real-world stu-

dies are reported on the economic burden of PSA and AS in

Italy.22 During 2005 Olivieri et al evaluated costs, efficacy

and cost-effectiveness of antiTNF agents in PSA patients

not responding to conventional treatment,23 while a more

updated study was conducted by us on health resources

utilization for PSA and psoriatic patients before and after

prescription for biological treatments.24 For AS, the only

economic burden evaluation reported for Italy regarded the

impact of delay in spondyloarthritis diagnosis.25 The aim of

the present study was to analyze therapeutic pathways and

adherence and persistence to treatment of patients affected

by PSA or AS treated with biological agents, and to eval-

uate health-care resources consumption and related costs for

the Regional Health System.

Patients and Methods
Data Source
An observational retrospective study based on administra-

tive databases of the Veneto region was conducted on two

distinct cohorts of PSA and AS patients, respectively. To

perform the analysis, the following databases were

accessed: demographic database to retrieve patients charac-

teristics; payment exemption database that includes disease

exemption code and date of exemption; pharmaceutical

database providing data on prescription of drugs reimbursed

by the Italian National Health Service (INHS), drug name,

Anatomical-Therapeutic Chemical (ATC) code, dispensing

date, number and cost of packages; hospitalization database
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including primary and secondary diagnoses at hospital dis-

charge and procedures; diagnostic test and specialist visit

databases to get data on outpatient specialist services in

terms of type, description, date and charge of laboratory

test or specialist visit. Each patient is identified by an

anonymous code, which permitted electronic linkage

between these databases. Data were extracted by the staff

of the region and their databases were anonymized in full

compliance with the European General Data Protection

Regulation (GDPR) (2016/679). No identifiers related to

patients were provided to the researchers. All the results

of the analyses were produced as aggregated summaries,

which are not possible to assign, either directly or indirectly,

to individual patients. Informed consent was not required

for using encrypted retrospective information. According to

the Italian law,26 this study has been notified to the local

ethics committee of the region involved in the study.

Study Population
All adult patients (≥18 years old) in the Veneto region

were included if they presented at least one prescription

of biological drugs (ATC L04A) and a diagnosis for PSA

or AS confirmed by at least one hospital discharge—at any

diagnosis level—with an ICD-9CM code (696.0 for PSA,

720.0 for AS) or an exemption code (045.696.0 for PSA,

054.720.0 for AS) from January 1, 2011 to December 31,

2016 (inclusion period). Index date (ID) assigned for each

patient included corresponded to the date of first prescrip-

tion for biological drug. Patients with concomitant PSA

and AS diagnosis or that were transferred to another

region after the ID were excluded from the analysis.

Patients were characterized during the year before ID

(characterization period) and followed-up for 12 months

after ID (follow-up period). Patients were defined “naïve”

if they did not have a prescription for biological drugs

during the characterization period, otherwise they were

defined “established”.

Pharmacoutilization Analysis
Therapeutic patterns for the treatment of PSA/AS were

assessed at discharge and over time, to estimate pharma-

coutilization profile. Therapeutic variations have been

assessed comparing treatments during the follow-up per-

iod. Biological treatments analyzed were: etanercept (ATC

code: L04AB01), infliximab (ATC code: L04AB02), ada-

limumab (ATC code: L04AB04), certolizumab (ATC code:

L04AB05), golimumab (ATC code: L04AB06), ustekinu-

mab (ATC code: L04AC05). csDMARDs analysed were

methotrexate (-MTX- ATC codes: L01BA01, L04AX03),

cyclosporine (ATC codes: L04AD01, S01XA18), lefluno-

mide (ATC code: L04AA13), sulfasalazine (ATC code:

A07EC01), acitretin (ATC code: D05BB02), azathioprine

(ATC code: L04AX01), hydroxychloroquine (ATC code:

P01BA02).

Comorbidities were assessed during the characteriza-

tion period and identified according to ICD-9-CM codes:

psoriasis (PSO) (ICD-9-CM code: 696.1, ATC code:

D05A), rheumatoid arthritis (RA) (ICD-9-CM code:

714), gastrointestinal diseases—Crohn’s disease (CD)

(ICD-9-CM code: 555), ulcerative colitis (UC) (ICD-

9-CM code: 556).

Patients having at least one prescription for csDMARD

during follow-up period were considered with

a concomitant csDMARD treatment. Switch was defined

as the presence of a biological therapy during the follow-

up period different from that administered at the ID.

Adherence to therapy was determined by calculating the

proportion of days covered (PDC). Patients were consid-

ered as adherent to therapy if, according to defined daily

dose, they had been covered by the drug for at least 80%

of days of follow-up (PDC ≥80%). To observe the propor-

tion of patients still in treatment with biological drugs at

the end of follow-up, persistence was defined as presence

of biological drugs during the last trimester of follow-up

period, while treatment interruption was defined as the

absence of biological drugs during the last trimester of

the follow-up period.

Cost and Health-care Consumption

Analysis
The mean annual health-care costs per patient for the man-

agement of PSA/AS patients, based on total related resource

consumption, were assessed during the follow-up period.

Health-care resource consumption was analyzed in

terms of biological drugs and csDMARDs, hospitalization

related to PSA/AS, patient’s access and mean number of

specialist visits and laboratory tests related to the diseases.

The health-care cost analysis was conducted with the per-

spective of the regional health-care service (RHS). The costs

are reported in euros (€). Drug costs were evaluated using

the RHS purchase price. Hospitalization costs were deter-

mined using the DRG (diagnosis-related groups) tariffs, that

represent the reimbursement levels of the RHS to health-

care providers. The cost of instrumental and laboratory tests

was defined according to the tariffs applied by the region.

Dovepress Perrone et al

Therapeutics and Clinical Risk Management 2020:16 submit your manuscript | www.dovepress.com

DovePress
511

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Statistical Analysis
The analyses were descriptive, no formal statistical compar-

isons were performed. Continuous variables were reported

as mean and standard deviation (±SD), whereas categorical

variables were expressed as numbers and percentages.

Following the “Opinion 05/2014 on Anonymization

Techniques” drafted by the “European Commission Article

29 Working Party”, the analyses involving fewer than three

patients were not reported, as potentially reconductable to

single individuals. Therefore, results referred to ≤3 patients

were reported as NI (not issuable).

All analyses were performed using STATA SE, version

12.0 (StataCorp LLC, College Station, TX, USA).

Results
Two thousand, six hundred and two patients of the Veneto

region were included in the study. Of them, 1857 had

a diagnosis of PSA, and 745 of AS (Figure 1). Patients

were stratified according to biological drug used.

Distribution according type of treatment and baseline char-

acteristics are reported in Table 1 for the PSA cohort and in

Table 2 for the AS cohort. Adalimumab, etanercept, golimu-

mab, infliximab, and certolizumab belonged to the class of

TNF inhibitors, and were prescribed in both cohorts, while

IL12/23 inhibitor ustekinumab was analyzed in the PSA

cohort only, as it was not indicated for AS.

N= 4,937,854

Health-assisted subjects

Veneto population

N= 2602

Patients meeting enrollment

criteria

N= 1857

Patient with «PSA 

diagnosis»

N= 745

Patient with «SA 

diagnosis»

Figure 1 Flowchart of included patients.

Table 1 Baseline Characteristics of PSA Patients Stratified for Biological Treatments

Biologics Patients N (%) Age ±SD Male (%) Co-diagnosis

RA CD/UC PSO

Adalimumab 749 (40.3) 51.3 ± 12.0 378 (50.5) 119 (15.9) 28 (3.7) 342 (45.7)

Certolizumab 55 (3.0) 51.7 ± 11.2 24 (43.6) 17 (30.9) 0 (0.0) 16 (29.1)

Etanercept 661 (35.6) 54.7 ± 12.0 360 (54.5) 145 (21.9) NI 362 (54.8)

Golimumab 149 (8.0) 50.9 ± 9.9 76 (51.0) 17 (11.4) NI 65 (43.6)

Infliximab 139 (7.5) 51.9 ± 10.0 95 (68.3) 19 (13.7) 24 (17.3) 73 (52.5)

Ustekinumab 104 (5.6) 53.1 ± 11.2 64 (61.5) 8 (7.7) NI 89 (85.6)

Notes: Following the “Opinion 05/2014 on Anonymization Techniques” drafted by the “European Commission Article 29 Working Party”, the analyses involving fewer than

three patients were reported “not issuable”, as potentially reconductable to single individuals.

Abbreviations: RA, rheumatoid arthritis; CD/UC, Crohn’s disease/ulcerative colitis; PSO, psoriasis; NI, not issuable.

Table 2 Baseline Characteristics of as Patients Stratified for Biological Treatments

Biologics Patients N (%) Age ±SD Male (%) Co-diagnosis

RA CD/UC PSO

Adalimumab 339 (45.5) 44.9 ± 13.1 196 (57.8) 41 (12.1) 55 (16.2) 0 (0.0)

Certolizumab 11 (1.5) 49.7 ± 8.7 8 (72.7) NI NI 0 (0.0)

Etanercept 194 (26) 46.8 ± 14.0 123 (63.4) 33 (17.0) 6 (3.1) 0 (0.0)

Golimumab 72 (9.7) 48.5 ± 12.1 45 (62.5) 8 (11.1) 4 (5.6) 0 (0.0)

Infliximab 129 (17.3) 48.4 ± 13.5 91 (70.5) 20 (15.5) 46 (35.7) 0 (0.0)

Notes: Following the “Opinion 05/2014 on Anonymization Techniques” drafted by the “European Commission Article 29 Working Party”, the analyses involving fewer than

three patients were reported “not issuable”, as potentially reconductable to single individuals.

Abbreviations: RA, rheumatoid arthritis; CD/UC, Crohn’s disease/ulcerative colitis; PSO, psoriasis; NI, not issuable.
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PSA Cohort
Among the PSA cohort, patients were treated as follows: 749

(40.3%) with adalimumab, 661 (35.6%) with etanercept, 149

(8.0%) with golimumab, 139 (7.5%) with infliximab, 104

(5.6%) with ustekinumab and 55 (3.0%) with certolizumab.

Mean age ±SD ranged from 50.9±9.9 (golimumab) to 54.7

±12.0 (etanercept); male proportion ranged from 43.6% (cer-

tolizumab) to 68.3% (infliximab). 51% of PSA patients has

a co-diagnosis of psoriasis. Patients that presented

a concomitant treatment with csDMARD were 58.4% in

golimumab, 54.5% in certolizumab, 52.5% in infliximab,

46.2% in the adalimumab, 33.1% in etanercept, and 23.1%

in ustekinumab groups (Figure 2A). The proportion of

patients for each concomitant csDMARD treatment in the

PSA cohort is reported in Supplementary Table S1. Switch to

another biological drugs interested 27.3% certolizumab,

16.5% infliximab, 12.8% golimumab, 12.7% of adalimu-

mab,10.6% ustekinumab and 9.4% etanercept treated

patients. Days to switch ranged from 163 (etanercept) to

245 (ustekinumab). Among all groups, established patients

had a higher percentage of switch than naïve (Figure 3A).

Adherence to biological treatment (Figure 4A) was higher

among ustekinumab patients (91.3%), followed by certolizu-

mab (80.0%), infliximab (77.0%), golimumab (76.5%),

adalimumab (66.4%) and etanercept (54.3%). Percentage of

patients persistent to therapy was 70.3% (etanercept), 67.3%

(adalimumab), 65.4% (ustekinumab), 64.4% (golimumab),

61.8% (certolizumab), and 53.2% (infliximab) (Figure 4A).

Patients that interrupted biological therapy during the follow-

up period ranged from 18.2% (certolizumab) to 32.4%

(infliximab) (Figure 5A). No hospitalization related to PSA

was observed in the certolizumab group, but this result must

be interpreted taking into account the low number of patients

treated with this biological drug, while the higher percentage

(5.8%) was observed in the ustekinumab group (Figure 6A).

Regarding health-care resources during follow-up, patients

with a specialist visit or laboratory test related to PSA are

reported in Figure 7A. The proportion of patients with spe-

cialist visits ranged from 7.3% (certolizumab) to 13.6%

(etanercept), and the mean number of visits (Figure 8A)

ranged from 0.1 (certolizumab and golimumab) to 0.4 (uste-

kinumab), while the percentage of patients with a laboratory

test for PSA ranged from 93.3% (ustekinumab) to 97.3%

(golimumab), and the mean number of tests ranged from 4.1

(adalimumab) to 6.0 (golimumab) (Figure 8A). Annual total

cost according to type of treatment was: €14,994 (ustekinu-

mab), €12,192 (golimumab), €12,115 (adalimumab),

€10,888 (etanercept), €10,178 (infliximab) and €9727 (cer-

tolizumab), (Figure 9).

PSA (A)

AS (B)

Figure 2 Concomitant treatment with csDMARDs in PSA (A) and AS (B) cohorts.
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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AS Cohort
Among the 745 AS patients included, 339 (45.5%) were

treated with adalimumab, 194 (26.0%) with etanercept, 129

(17.3%) with infliximab, 72 (9.7%) with golimumab and 11

(1.5%) with certolizumab. Mean age ranged from 44.9 (ada-

limumab) to 49.7 (certolizumab). Male percentage ranged

from 57.8% (adalimumab) to 72.7% (certolizumab). Co-

diagnosis of RA was more frequent among etanercept

patients (17.0%), while infliximab group has the higher per-

centage of gastrointestinal diseases co-diagnosis (35.7%).

Proportion of patients with a concomitant csDMARDs treat-

ment (Figure 2B) was: 34.9% (infliximab), 27.3% (certoli-

zumab), 26.5% (adalimumab), 26.4% (golimumab), and

20.1% (etanercept). Proportion of patients for each concomi-

tant csDMARD treatment in AS cohort is reported in

Supplementary Table S1. In Figure 3B percentage of patients

switching to another biological agents are reported: 27.3%

among certolizumab, 9.7% golimumab, 9.3% etanercept,

7.0% infliximab and 5.6% adalimumab groups. Switch for

naïve and established patients is also shown. Days to switch

ranged from 159 (etanercept) to 271 (certolizumab).

Certolizumab and infliximab patients were the most adherent

to biological treatment (90.9% and 90.7%, respectively),

followed by golimumab (83.3%) and adalimumab (58.7%),

while etanercept patients were the less adherent (46.9%)

(Figure 4B). Percentage of patients persistent to therapy

was 81.8% (certolizumab), 80.6% (golimumab), 76.0%

(infliximab), 66.0% (etanercept) and 62.8% (adalimumab),

(Figure 4B). Patients that interrupted biological therapy dur-

ing follow-up period ranged from 12.5% (golimumab) to

33.3% (adalimumab), as displayed in Figure 5B. Similarly

to the PSA cohort, the low number of certolizumab patients

must be considered to contextualize the absence of hospita-

lization related to AS observed in this treatment group, while

in the other groups it ranged from 2.3% (infliximab) to 2.8%

(golimumab) (Figure 6B). Percentage of patients with spe-

cialist visits related to AS (Figure 7B) were lower in the

certolizumab group (9.1%) and higher among adalimumab

patients (12.7%), while the mean number of visits (Figure

8B) was 0.2 for all treatment, except certolizumab (0.1).

Concerning laboratory tests (Figure 7B), all patients

(100%) treated with certolizumab had a laboratory test,

while among all treatments considered, the percentage was

lower in the etanercept group (85.1%). Mean number of

laboratory tests for AS ranged from 3.8 (etanercept) to 6.0

(infliximab) (Figure 8B). Annual total cost was €12,991 for

golimumab, €11,338 for adalimumab, €10,774 for

12.7

27.3

9.4
12.8

16.5
10.6

6.4
10

4.7
8.3

13.3
8.8

18.5

31.1

20.9
14.9

18.1
11.4

0

20

40

60

80

100

Adal Cert Etan Goli Infl Ustek

%

>1 Biologic Naïve Established

5.6

27.3

9.3 9.7 7.04.8
0

5
11.5

3.86.4

30
20.4

8.7 7.8

0

20

40

60

80

100

Adal Cert Etan Goli Infl

%

>1 Biologic Naïve Established

PSA (A)

AS (B)

Figure 3 Patient treated with more than one biological (switches) in PSA (A) and AS (B) cohorts.
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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certolizumab, €10,251 for etanercept and €9875 for inflix-

imab treated patients (Figure 10).

Discussion
Over the past decades, biological drugs have outlined

a new scenario for the treatment of chronic rheumatic

diseases. In this study, the distribution of biological thera-

pies among PSA and AS patients was evaluated in an

Italian real-world setting of clinical practice. To the best

of our knowledge, no similar analysis was reported before

in Italy considering treatment patterns of biological drugs

prescribed for PSA and AS patients.

In both cohorts, adalimumab and etanercept were the

most prescribed drugs, while certolizumab was the less

prescribed. A similar trend was observed in a Sweden

study on naïve patients treated with subcutaneous TNF

inhibitors, in which adalimumab and etanercept were

respectively the first and the second drug most used for

both PSA and AS patients, while certolizumab was the

latter.27 This profile could be explained by the different

years of approval, as while etanercept and adalimumab

were approved in the late 1990s and the early 2000s,

certolizumab was the latest among TNF inhibitors to be

approved for PSA and AS treatment in EU.27,28 Moreover,

a study conducted on PSA patients in Germany showed

that among biological users (N=1835), the majority of

them were treated with adalimumab (N=775) followed

by etanercept (N=600), ustekinumab (N=155), golimumab

(N=152) and certolizumab (N=32).29 Regarding AS,

a similar pattern of use was observed in a US study:

patients were treated with adalimumab (44.1%), etanercept

(40.9%), infliximab (10.6%), golimumab (4.3%) and cer-

tolizumab (0.1%).30

Concomitant csDMARDs treatments were more fre-

quent in PSA than AS patients in all treatment groups

considered. According to Ankylosing Spondylitis

International Society (ASAS) and EULAR recommenda-

tions, there are no evidence to support the obligatory use

of csDMARDs for AS management,31 while concomitant

csDMARD could be beneficial for PSA patients.12

PSA and AS can share similarities with RA in clin-

ical presentation and manifestation challenging the dif-

ferential diagnosis;32,33 this could be reflected in the rate

of patients with RA diagnosis in both cohorts. Switching

among biological drugs is considered a common

therapeutic strategy for PSA34 and AS35 patients
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Figure 4 Adherence and persistence to treatment in the PSA (A) and AS (B) cohorts.
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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PSA (A)

AS (B)

Figure 5 Biological treatment interruptions in PSA (A) and AS (B) cohorts.
Abbreviations: Adal, aalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.

PSA (A)

AS (B)

Figure 6 Patients with an hospitalization related to PSA in PSA cohort (A) and AS in AS cohort (B).
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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experiencing treatment failure. Our findings showed that

both PSA and AS naïve patients had the lower percen-

tage of switch in all treatment groups. A retrospective

US study based on administrative databases was per-

formed considering naïve PSA and AS patients during

the first year after initiating TNF inhibitors:36
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Figure 7 Percentage of patients with a specialist visit/laboratory test related to PSA in PSA cohort (A) and AS in AS cohort (B).
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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Figure 8 Mean number of specialist visit/laboratory test related to PSA in PSA cohort (A) and AS in AS cohort (B).
Abbreviations: Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli, golimumab; Infl, infliximab; Ustek, ustekinumab.
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percentage of switchers among naïve PSA and AS

patients was 10% and 8% (etanercept), 10% and 13%

(infliximab), respectively and 11% for both (adalimu-

mab). In our cohorts of PSA and AS naïve patients,

switchers were 4.7% and 5% for etanercept, 6.4% and

4.8% for adalimumab and 13.3% and 3.8% for inflix-

imab, respectively. Moreover, a different switch pattern

was also observed in another US study by Hunter et al,30

in which the percentage of switchers among AS patients

newly prescribed TNF inhibitors was >25% for all the

treatments considered. In this case, difference of percen-

tages could be due to different lengths of follow-up, as

the authors evaluated treatment patterns during the two

years after ID while in our study follow-up lasted

one year.

Adherence to treatment is of pivotal importance in the

context of therapies for rheumatic chronic diseases as PSA

and AS, and poor adherence is reported to negatively influ-

ence the effectiveness of treatments.18 Adherence rate ran-

ged from 54.3% (etanercept) to 91.3% (ustekinumab) in

PSA and between 46.9% (etanercept) and 90.9% (certoli-

zumab) in AS. Anghel et al18 observed a wide variability of

adherence rate calculated for PSA and AS, ranging from

38.3% observed in a Czech Republic study37 to 85.2% in

a French study,38 both based on self-reported questionnaire

of patients.

Persistence to therapy in the PSA cohort was between

53.2% (infliximab) and 70.3% (etanercept). These data

were in line with what was reported in a systematic

review17 that estimated the overall persistence for PSA

patients among all considered study to be 61%. As for

AS, persistence to therapy ranged from 62.8% (adalimu-

mab) to 81.8% (certolizumab). A high persistence rate of

80% was also reported by Machado et al during the

first year of follow up in AS patients treated with TNF

inhibitors with or without concomitant csDMARDs

treatment.39 Within each treatment group, the difference

observed between the rates of adherence and persistence

could be seen also as a consequence of the de-escalation

of biological dosages; indeed, evidence of dose tapering

Adal Cert Etan Goli Infl Ustek
Visit PSA related € 3.3 € 1.7 € 4.1 € 1.7 € 3.7 € 5.7
Test PSA related € 37.3 € 38.8 € 40.6 € 52.3 € 45.6 € 36.1
Hospitalization PSA related € 49.9 € 0.0 € 63.3 € 30.0 € 83.8 € 193.8
csDMARD € 145.2 € 160.6 € 117.8 € 244.6 € 138.3 € 56.9
b/tsDMARD € 11,879.5 € 9,525.8 € 10,662.3 € 11,863.3 € 9,906.1 € 14,701.2
TOTAL € 12,115.2 € 9,726.9 € 10,888.1 € 12,191.9 € 10,177.5 € 14,993.7
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 €10,178

 €14,994

0 €

5,000 €

10,000 €

15,000 €

20,000 €

b/tsDMARD csDMARD Hospitalization PSA related Test PSA related Visit PSA related

Figure 9 Annual cost per patient affected by PSA.

Abbreviations: PSA, psoriatic arthritis; csDMARD, conventional synthetic disease-modifying drug; Adal, adalimumab; Cert, certolizumab; Etan, etanercept; Goli,

golimumab; Infl, infliximab; Ustek, ustekinumab.
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strategies for PSA and AS are reported in literature either

as dose reduction or increasing in spacing.40 Dose taper-

ing is also reported in AS guidelines,13 while

recommendations for dose tapering in PSA patients are

awaited with the new guidelines.12

Among treatment groups of PSA and AS cohorts, as

expected, costs related to biological drugs have the major

impact. However, cost-effectiveness of biological drugs

was also demonstrated in Italian studies. In 2008,

Olivieri et al23 carried out a cost evaluation study on

PSA patients naïve to TNF inhibitors not responding to

conventional therapies, comparing costs six months before

and after onset of biological drugs, proving that antiTNF

therapy was cost-effective in the short-term. We recently

evaluated, in a real-world study, the health resources con-

sumption before and after biological treatments in PSA

patients: a reduction of costs for hospitalization, specialist

outpatient care, and diagnostic procedure related to the

disease was observed when biological treatment started.24

Cost for csDMARDs was higher for PSA than for AS

patients in all treatment groups, reflecting the lower percentage

of concomitant csDMARDs therapy in the AS cohort, while

costs for the other health-care resources analyzed were similar.

This study has some limitations mainly due to the type

of data sources used and the descriptive nature of the

analysis. Administrative database analyses do indeed

limit the interpretation of results as they lack data on

clinical outcome measures, such as effectiveness of treat-

ment and disease severity, data on comorbidities and other

potential confounders that could have influenced our

results. Moreover, the mean number of specialist visits

could be underestimated as administrative databases con-

tain data on health-care resources reimbursed by INHS and

do not track specialist visits in private health settings. The

results are retrieved from a single Italian region, therefore

further analyses on a larger sample size and on a large

sample of Italian regions are needed to generalize our

findings.

Conclusion
In this real-world study we reported treatment patterns for

PSA and AS patients in Italy, providing detailed analyses

on pharmacoutilization and health-care resources con-

sumption for each biological treatment. Our results

brought up the high variability between the different avail-

able biological therapies and the economic burden of both

diseases, therefore they could help to increase knowledge

on the management of patients affected by PSA or AS in

a real clinical practice setting.

Adal Cert Etan Goli Infl
Visit AS related € 3.8 € 1.9 € 2.6 € 3.1 € 3.4
Test AS related € 38.8 € 49.5 € 36.4 € 51.7 € 50.9
Hospitalization AS related € 60.5 € 0.0 € 75.1 € 181.2 € 62.0
csDMARD € 43.9 € 72.9 € 41.1 € 60.9 € 75.0
b/tsDMARD € 11,190.9 € 10,649.9 € 10,096.2 € 12,694.3 € 9,684.0
TOTAL € 11,337.9 € 10,774.2 € 10,251.4 € 12,991.2 € 9,875.3
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Figure 10 Annual cost per patient affected by PSA.

Abbreviations: AS, ankylosing spondylitis; csDMARD, conventional synthetic disease-modifying drug; Adal, aalimumab; Cert, certolizumab; Etan, eanercept; Goli,

golimumab; Infl, infliximab.
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