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Introduction and aim

Psoriasis vulgaris is associated with a significant healthcare burden, which increases over time as the disease progresses. The aim of this retrospective, population-based registry study was to characterize healthcare resource utilization (HCRU) in patients with psoriasis using biologics and oral immunosuppressants (conventionals) in Finland.





Materials and methods

The study cohort included all patients with a diagnosis of psoriasis vulgaris in the secondary healthcare setting between 2012–2018, who initiated a biologic (n=1,297) or conventional (n=4,753) treatment between 2013–2017. Data on primary and secondary HCRU were collected from nationwide healthcare registries.





Results

The results indicated a remarkable decrease in contacts with a dermatologist after the treatment initiation among patients starting biologic (mean annual number of contacts 5.4 per person before and 2.3 after the initiation), but not conventional (3.3 and 3.2) treatment. For conventional starters there was a high level of contacts with a dermatologist surrounding times of treatment switching, which was not observed for biologic starters.





Conclusion

Overall, primary and other secondary care contacts did not decrease after the initiation or switch of treatment. The results highlight the importance of thorough consideration of the most optimal treatment alternatives, considering the overall disease burden to patients and healthcare systems.
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Introduction

Psoriasis is a chronic, immune-mediated, inflammatory skin disease, which generally affects people of working age (1). Psoriasis vulgaris (henceforth psoriasis) is the most common form of the disease, accounting for more than 80% of psoriasis cases (1). The disease is associated with an increased risk of developing comorbidities, such as psoriatic arthritis (PsA), metabolic syndrome, cardiovascular diseases, rheumatoid arthritis (RA) and inflammatory bowel disease (IBD) (2, 3).

Several studies have demonstrated that psoriasis is associated with a significant healthcare burden, which increases over time as the disease progresses (4–6). Due to its chronicity and high prevalence (1–5% of the population in Europe), psoriasis is considered one of the costliest dermatological diseases (7–9). Patients with psoriasis use more healthcare resources not only in the specialty area of dermatology, but they also experience a higher healthcare resource utilization (HCRU) and economic burden of comorbidities compared to the general population with the same comorbidities (10).

The introduction of biologics targeting the immune-mediated pathways of psoriasis has provided a significant therapeutic advancement in the treatment of moderate to severe psoriasis. Biologics inhibiting the tumor necrosis factor–α (TNF–α), interleukin (IL) -12/23, IL-17 and IL-23, as well as a small molecule inhibitor of phosphodiesterase 4 (PDE4), provide an efficacious alternative to broadly-acting oral immunosuppressants (conventionals) that have been considered the primary systemic medications for decades (1, 11, 12). However, discontinuation and switching among biologics are common in real-world clinical practice (13, 14). In the studies based on the US and Japanese databases, switching has been shown to result in higher HCRU and direct costs than remaining on the same biologic (15, 16).

In Finland, the treatment of psoriasis follows the uniform practices determined by the Current Care Guidelines (17). Biologics can be used for patients with severe psoriasis who have not responded to first-line conventionals or phototherapy. However, the order in which individual biologics should be taken is not defined. During 2012–2018, approximately 29% of psoriasis patients identified in the Finnish secondary care register (representing patients with moderate to severe disease) used conventionals and 7% used biologics (18). However, real-world data on the overall HCRU patterns associated with different treatment options is lacking.

The aim of this retrospective, population-based registry study was to characterize HCRU patterns in patients with psoriasis using biologics and conventionals in Finland. The HCRU in different care categories (primary care, dermatology, and secondary care excluding dermatology) was assessed before and after the initiation and switch of the biologics/conventionals, and by subgroups of treatment non-switchers, switchers, and discontinuers.





Materials and methods




Study cohort, data collection, and subgroups

For this retrospective, register-based study, all adult patients (≥18 years of age) with a diagnosis of psoriasis (International Classification of Diseases, Tenth Revision [ICD-10], diagnosis code L40.0) in the Finnish Care Register for Health Care (CRHC, secondary public healthcare) between January 1, 2012, and December 31, 2018, were identified (Figure 1). Individual-level data on the use of public healthcare services and diagnoses were collected from the CRHC and the Register of Primary Health Care Visits, and medication data from the Register of Reimbursed Drugs, registers with national coverage, as described in detail in (18).




Figure 1 | Patient flow. ICD-10, International Classification of Diseases, Tenth Revision.



For the primary analyses, the total cohort was divided into two main study groups based on purchases of reimbursable drugs from community pharmacies. The main study groups included patients who initiated A) biologic, and B) conventional during the period from January 2013 to December 2017 and had no prior use of A) biologics, and B) conventionals during the observation period (January 2012 onward; ≥12 months clean period) (Figure 1; Supplementary Table S1, and Supplementary Methods). The subgroup analyses included biologic and conventional starters who had at least 2 years of follow-up (Figure 1; Supplementary Methods). Additionally, for the subgroup of biologic starters and for the subgroup of conventional starters, further sub-cohorts were identified based on discontinuation, persistence or switching of biologic/conventional therapy. Subgroups were defined as patients who, a) were on treatment for <12 months from the initiation (discontinuers), b) persisted on a single treatment for ≥12 months (non-switchers), and c) switched a biologic or conventional once during the 2-year period after the initiation of the first treatment (one-time switchers, total treatment duration ≥12 months), and d) switched a biologic or conventional more than once during the 2-year period after the initiation of the first treatment (multiple switchers, total treatment duration ≥12 months). The subgroup follow-up started one year before and ended two years after the initiation of the first biologic/conventional (Figure 1).





Outcome measures

The two outcome measures of the study were 1) the mean annual number of healthcare contacts (including all contact types, e.g. visits and phone calls) per person before and after the initiation/switch of the treatment in biologic and conventional starters, and 2) the mean and cumulative number of healthcare contacts per person one year before to two years after the initiation of the first treatment in the subgroups of biologic and conventional starters. The healthcare contacts were reported as number of days the patient had any contact with a healthcare provider, divided in the following categories: primary care, dermatology specialty in secondary care, and other secondary care excluding dermatology. Treatment switch was defined as the purchase of a new biologic/conventional drug (analyzed in the Anatomical Therapeutic Chemical Classification System (ATC) classes at the level of 7 digits) per time window.





Statistical analyses

Demographic characteristics and comorbidities were analyzed using descriptive statistics. Categorical variables were presented as the number of observations and proportions. Continuous variables were reported as mean with standard deviation (SD) and median with first (Q1) and third (Q3) quartiles.

The outcomes were illustrated by figures describing a moving average as a function of time from the index date. In addition, the outcomes were described by the number of events, accumulated person-years, and rate of events (number of events per person-years) before and after the index date. The rate of events was compared using the Poisson model.

The statistical analyses were conducted using R (version 4.1.3., http://www.r-project.org).






Results




Characteristics of biologic and conventional starters

During the observation period, the initial treatment was a biologic in 3.1% (n=1,297) of patients, and conventional in 11.5% (n=4,753) of patients (Figure 1). The baseline demographic characteristics and comorbidities for the main study groups are presented in Table 1. Biologic starters were slightly more often male (63.7%) than conventional starters (58.2%) and the mean age was younger for biologic starters (51.8 years; SD, 13.8 vs. 56.5 years; SD, 15.5). Immune-mediated inflammatory comorbidities, such as psoriatic arthropathies, rheumatoid arthritis, and inflammatory bowel diseases were more common in biologic compared with conventional starters, whereas other dermatological diseases were more common in conventional starters.


Table 1 | Characterization of biologic (n=1,297) and conventional (n=4,753) starters.







HCRU before and after the initiation or switch of a biologic

The mean annual number of contacts with a dermatologist decreased from 5.4 to 2.3 per person after the initiation of the first biologic (n=1,297) (Figure 2A). The mean annual number of both primary care (8.7 and 9.1 per person before and after the initiation, respectively) and other secondary care (3.9 and 4.1) contacts was higher after the initiation of the first biologic (Figure 2A). In all categories, the number of contacts peaked just before the initiation of biologic treatment (Supplementary Figure S1A).




Figure 2 | Contact rates per category before and after the initiation of the first and the second (A) biologic, and (B) conventional. Contact categories included: all primary care, dermatology, and other secondary care excluding dermatology. For the first biologic/conventional, the follow-up starts at January 1, 2012, and ends either when a patient switches to a second biologic or December 31, 2018, whichever occurred first (the index date is the date of the first drug initiation). For the second biologic/conventional, the follow-up starts from the initiation of a first biologic/conventional and ends when a patient switches to a third biologic, or on December 31, 2018, whichever occurred first (the index date is the date of the treatment switch). *** p<0.001.



A total of 419 patients (32.3%) switched biologic ≥1 time during the observation period. The peak in the contacts with a dermatologist was lower at the time of treatment switch than at the initiation of the first biologic (Supplementary Figure S2A, Supplementary Figure S1A), as was the difference between the mean number of contacts before (3.7 per person per year) and after (2.7) the treatment switch compared to the initiation of the first biologic (Figure 2A).





HCRU before and after the initiation or switch of a conventional

For the conventional starters (n=4,753), the mean annual number of contacts with a dermatologist was 3.3 per person before and 3.2 after the initiation of the first conventional, with a high, symmetric peak in contacts at the time of treatment initiation (Figure 2B; Supplementary Figure S1B). The mean annual number of both other secondary (3.1 and 3.9 per person before and after the index, respectively) and primary care contacts (10.4 and 13.6) increased after the initiation of the first conventional (Figure 2B).

A total of 907 (19%) patients switched ≥1 time among conventionals during the observation period. For these patients, the mean annual number of contacts with a dermatologist before the treatment switch was almost three times higher (9.2 vs 3.3 per person) than before the initiation of the first conventional (Figure 2B; Supplementary Figure S2B). After the conventional switch, the annual number of contacts with a dermatologist decreased to an annual mean of 4.2 per person.





HCRU in the subgroups of biologic starters

HCRU from one year before to two years after the initiation of the first biologic was analyzed in the subgroups of patients who had ≥2 years of follow-up (n=999) (Figure 1). A total of 66.1% (n=660) of patients persisted on the first biologic and 12.5% (n=125) discontinued the treatment during the 12 months following the treatment initiation. During the 2-year period after the initiation of the first biologic, 16.2% (n=162) patients switched a biologic once and 5.2% (n=52) more than once.

The cumulative number of healthcare contacts during the 2-year period was significantly lower for non-switchers compared to all other subgroups in all care categories excluding contacts with a dermatologist for patients who discontinued the treatment (p<0.001) (Figure 3A). In non-switchers, the mean number of annual contacts with a dermatologist in the year before the initiation of the first biologic was 7.4 per person, compared to 2.6 during the 2-year period after the initiation (n=660) (Figure 4A). In non-switchers, the mean annual number of other secondary care and primary care contacts also decreased after the treatment initiation.




Figure 3 | Cumulative number of healthcare contacts from the 2-year period after the initiation of the first (A) biologic (n=999), and (B) conventional (n=3,927) in different subgroups and by category (primary care, dermatology, secondary care excluding dermatology). Subgroups of biologic starters included patients who persisted on the first biologic ≥12 months (0, n=660); switched the biologic once during the 2-years period (1, n=162); switched the biologic more than once during 2-years period (>1, n=52); and patients who persisted on the first biologic <12 months (discontinued, n=125). Subgroups of conventional starters included patients who persisted on the first conventional <12 months (discontinued, n=1,620); persisted on the first conventional ≥12 months (0, n=1,803); and switched the conventional once during the 2-year period (1, n=474). Patients who switched conventional more than once during the 2-year period were excluded from the figure due to the small number (>1, n=30).






Figure 4 | Contact rates by category (primary care, dermatology, secondary care excluding dermatology) before and after the initiation of the first (A) biologic / (B) conventional in different subgroups.. Subgroups were defined as follows, patients who: persisted on the first treatment ≥12 months (0, biologic n=660, conventional n=1,803); switched a biologic or conventional once during the 2-year period after the initiation of the first treatment (1, biologic n=162, conventional n=474); switched a biologic or conventional more than once during the 2-year period after the initiation of the first treatment (>1, biologic n=52, conventional n=30); continued the first treatment <12 months from the initiation and did not start a new medication within the medication group (discontinued, biologic n=125, conventional n=1,620).



For the discontinuers, the mean number of primary and other secondary care contacts was significantly higher than for any other subgroup during the 2-year period (p<0.001). The difference was observed before the initiation of the first biologic (Figure 4A). In discontinuers, but not in any other subgroup, Crohn´s disease (recorded in 5% of all secondary care visits) and rheumatoid arthritis (4%) appeared as one of the most common reasons for visits (Supplementary Table S2).





HCRU in the subgroups of conventional starters

Of the conventional starters who had ≥2 years of follow-up (n=3,927), 45.9% (n=1,803) persisted on the first conventional treatment and 41.3% (n=1,620) discontinued the treatment during the first year after the initiation (Figure 1). During the 2-year period after initiation of the first conventional, 12.1% (n=474) switched the treatment once, and only 30 (1%) switched more than once.

The cumulative number of contacts during the 2-year period after the initiation of the first conventional was significantly (p<0.001) different between all subgroups and care categories, excluding the discontinuers (n=1,620) and non-switchers (n=1,803) in primary care contacts (Figure 3B). In the non-switchers, the mean annual number of contacts with a dermatologist decreased after the initiation of the first conventional (6.0 and 3.4. per person before and after the initiation, respectively; n=1,803) whereas for patients switching once, it remained at a similar level (8.6 and 8.2; n=474) (Figure 4B).






Discussion

This study characterized the HCRU patterns in the population-based cohort of psoriasis patients using systemic treatments in Finland. The results showed a high overall HCRU burden consisting not only of contacts with a dermatologist, but also primary and other secondary care HCRU. A decrease in contacts with a dermatologist was observed after treatment initiation among patients who initiated a biologic, but not a conventional. Treatment switching correlated with steep peak in contacts with a dermatologist for conventional users, but not for those using a biologic treatment. Overall, primary and other secondary care contacts besides dermatology contacts did not decrease after the initiation or switch of either biologic or conventional treatments.

Previous studies have shown that the initiation of biologics is associated with a significant decrease in HCRU and associated costs in patients with moderate to severe psoriasis (19–21). Some of the first studies have suggested that the decrease in HCRU after the initiation of the biologics can even offset the higher prescription costs associated with biologics (19). However, most of the previous studies are based either on the US claims databases or small cohorts in Europe – nationally representative, population-based analyses are rare. In line with the previous findings, this study indicated a significant decrease in the mean annual number of contacts with a dermatologist in the period after (2.3 per person) compared to before the initiation of biologics (5.4). The observed decrease, specifically in the contacts with a dermatologist, likely reflects improved psoriasis control resulting in fewer hospitalizations and emergency room visits, as previously shown, but also suggests a need for less frequent control visits (21, 22).

Interestingly, only a very slight decrease in the number of contacts with a dermatologist (3.3 before and 3.2 after the initiation, respectively) was observed in the conventional starters after the initiation of the first conventional. The mean number of contacts with a dermatologist after the treatment initiation was higher in the conventional starters compared to biologic starters, even though conventional starters likely suffer from less severe disease. According to the Finnish Current Care Guidelines for Psoriasis and the reimbursement criteria by the Social Insurance Institution of Finland, biologics can be used only for patients with severe psoriasis who have not responded or are intolerant to first-line systemic treatments or phototherapy (17). This is notable from a healthcare perspective in general, as a vast majority of systemic users are on conventional treatment, causing the most significant burden on healthcare providers (18).

Limited treatment persistence has been reported with biologics, with one-year persistence rates ranging from 30% to 70% in different studies (13, 14, 16, 23, 24). Although switching of biologic agents due to inefficacy or adverse effects can improve disease control, switching and discontinuing the treatment have been reported to be associated with a significant healthcare burden compared to continuing treatment on the same biologic (15). In this study, 21% of biologic and 13% conventional starters switched between agents, and 13% of biologic and 41% of conventional starters discontinued the treatment during the first two years after the initiation of their first biologic/conventional. Switching to the second biologic caused a smaller peak in the contacts with a dermatologist compared to the initiation of the first biologic, suggesting that the switch as such is not associated with a considerable HCRU burden.

Instead, there was a significant peak in contacts with a dermatologist before switching to the second conventional, and the 2-year cumulative numbers of contacts with a dermatologist were approximately 2.5 times higher for conventional switchers vs. non-switchers. These findings suggest that for the subgroup of conventional switchers, switching to a biologic instead of another conventional could be a potential option to decrease the burden to both patients and healthcare system.

Although the switch to the second biologic did not correspond with a peak in the average annual contacts with a dermatologist, the cumulative healthcare burden was significantly lower for biologic non-switchers than for switchers in all care categories studied, in line with previous findings (15, 16). The non-switchers were the only subgroup in which the average number of contacts decreased in all care categories including primary and other secondary care, suggesting that improved psoriasis control may have favorable effects on overall HCRU even with a relatively short timeframe.

Based on the HCRU pattern, biologic discontinuers seemed to differ from those persisting or switching treatment. The discontinuers had a higher number of primary and other secondary care contacts before the initiation of the biologic, suggesting a higher burden of comorbidities in these patients. In fact, previous studies have indicated that patients with a high comorbidity index and concomitant medications had an increased risk of biologic discontinuation (13, 25, 26). Another possible explanation is that among the discontinuers, biologics are more often used for another indication than psoriasis. This idea is supported by the finding that the number of contacts with a dermatologist was relatively low in the discontinuers, while other inflammatory diseases such as Crohn´s disease and rheumatoid arthritis appeared as one of the most common reasons for visits, specifically in biologic discontinuers.

The major strengths of this population-based study include utilization of nationwide healthcare registers providing a representative picture of the patient population at a national level. The Finnish healthcare system allows all citizens equal access to tax-funded, high-quality public healthcare with an annual maximum limit on out-of-pocket costs, minimizing the selection bias in due to accessibility reasons. This is especially important regarding biologic treatments, for which the costs are globally one of the major factors limiting accessibility to patients.

Limitations of the study include a lack of detailed clinical information data and indication of biologics, as well as reasons for treatment discontinuation and switches. Another limitation is the fact that national registries used in this study are not quality registries per se, and therefore, lack disease-specific data such as Psoriasis Area and Severity Index. Incorporation of disease-specific structural parameters into registries would allow even more comprehensive analyses. In addition, the use of private and occupational healthcare is not recorded in the national health registers. Private care accounted for approximately 22% of all healthcare provided in Finland in 2020, thus the actual use of healthcare services is higher than what was reported here (27). This applies especially to primary care, whereas most of the secondary care is organized by public healthcare service providers in Finland. Analyses on systemic treatments were based on purchases of nationally reimbursed prescription medicines, and thus do not include drugs administered in hospitals, such as intravenous infliximab. Although the study design includes only a minimal bias in patient selection, and the results are thus expected to reflect moderate-to-severe psoriasis patients in general, it should be noted that healthcare systems and treatment practices may vary considerably between countries. Moreover, patients who start biologics have used conventional treatments before, since in Finland biologics are reimbursed only after use of conventionals. Therefore, from the analysis point of view, it is possible that patients that are conventional discontinuers are also contemplated in the biologic starters group, which brings some limitations for the conventional discontinuers analysis.

With the increasing number of treatment options available for psoriasis, identification of patients’ individual needs and preferences and understanding of disease burden comprehensively become more important than ever. This study provides a nationwide real-world view on the HCRU in psoriasis patients using systemic treatments. The results strengthen previous evidence on the benefits of biologics in decreasing the HCRU and associated costs in psoriasis patients, however, the benefits reach beyond that. Less frequent healthcare visits have a positive impact on patients in terms of reduced days off from work, improved work productivity, and overall activity in psoriasis patients, decreasing the burden and indirect costs of the disease (13, 27–31). The results highlight the importance of thorough consideration of the most optimal treatment alternatives, considering the overall disease burden to patients and healthcare systems. This includes the repertoire of new biologics, and the possibility to switch, especially in patients not responding to the first conventional treatment.
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