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Introduction: Psoriasis is a chronic disease involving the skin, which significantly impacts the quality of life. Disease severity and treatment efficacy (i.e., response) are assessed through the Psoriasis Area and Severity Index (PASI). A PASI 75 response, i.e., an improvement of at least 75% with respect to the baseline PASI score, has traditionally been used as a therapeutic benchmark in clinical trials. Therapeutic advances have made PASI 90 or PASI 100 responses possible in most patients treated with some biologics. A greater response may generate social value beyond clinical outcomes that would benefit both patients and society.

Methods: A 1-year economic model was applied to estimate the impact of having a PASI 75, PASI 90, or PASI 100 response in four areas of analysis (quality of life, activities of daily living, work productivity, and out-of-pocket expenditures) and the social value of having a PASI 90 or PASI 100 response in comparison with a PASI 75 response. A mixed-methods approach based on the scientific literature, a focus group with patient, and an advisory committee with psoriasis stakeholders was used. The model included three different scenarios: having a PASI 90 vs a PASI 75 response; a PASI 100 vs a PASI 90 response; and a PASI 100 vs a PASI 75 response. A sensitivity analysis was included.

Results: The annual economic impact per patient with moderate-to-severe plaque psoriasis having a PASI 75 response was estimated at Ł 6,139, mainly related to labour productivity losses and quality of life reductions. Having a PASI 90 or a PASI 100 response would reduce this impact to €3,956 or €1,353, respectively. Accordingly, the social value of having a PASI 90 instead of a PASI 75 response was estimated at €2,183, and €4,786 with a PASI 100 response.

Discussion: A PASI 90 or PASI 100 response would have a lower economic impact and a greater social value than a PASI 75 response for patients with moderate-to-severe plaque psoriasis.
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1. Introduction

Psoriasis is a chronic non-communicable disease that can cause systemic inflammation and is associated with multiple comorbidities (1). It is a painful, pruritic, and disabling disease that involves the skin and nails, causing a significant impact on the quality of life of patients (1). Psoriasis can occur at any age but normally appears before the age of 40 (2). Approximately 2.3% of the Spanish population is affected by this condition; plaque psoriasis is the most common form of psoriasis accounting for 90% of all cases (3, 4).

The clinical diagnosis of psoriasis is based on the assessment of the patient's history and the presence of skin lesions with characteristic morphology and distribution (5). Disease severity is usually assessed through the Psoriasis Area and Severity Index (PASI), which combines an evaluation of the severity of the lesions with erythema, infiltration, and peeling, scored on a scale of 0 to 4 (0 = none, 1 = mild, 2 = moderate, 3 = marked, and 4 = very marked) and the percentage of skin involved on the head, trunk, upper limbs, and lower limbs. Moderate or severe disease can be defined by a PASI score of 5–10 or a PASI score of >10, respectively (6). In Spain, 29.5% of patients with psoriasis have a diagnosis of moderate-to-severe plaque psoriasis (7). According to this data, nearly 300,000 inhabitants of Spain suffer from moderate-to-severe plaque psoriasis (7).

Moreover, the PASI is also used to assess the efficacy of treatment. For example, a PASI 75 response means an improvement in the PASI score of at least 75% with respect to the baseline (pre-treatment) PASI score (6). Previously, achieving a PASI 75 response was considered a relevant therapeutic goal, yet nowadays achieving a PASI 90 response or even a PASI 100 response is possible given recent therapeutic advances (5, 8–10). Accordingly, the optimal therapeutic response may be defined by the equivalent of PASI 90 or PASI 100 responses in clinical trials. The course of the disease, the morphology, the severity, and the body surface area involved are different for each patient and may not only have an impact on the clinical dimension but also the personal, work-life, social, and intimacy dimensions of the patient (10–13). Therefore, disease management should be personalized and patient-centered, with a clear therapeutic goal agreed upon between clinician and patient (1).

According to the literature, benefits outside the clinical dimension may be achieved by setting more ambitious therapeutic objectives, as patients with improved skin clearance further report emotional, psychological, and social functioning improvements (14–16). Accordingly, the economic impact (i.e., related costs) associated with a poor quality of life or work productivity losses in psoriasis patients who have not achieved an optimal therapeutic response may be reduced by increasing the degree of response. Therefore, achieving a PASI 90 or PASI 100 response in patients with moderate-to-severe plaque psoriasis may reduce this economic impact, which translates into a social value gain. Estimating the social value from a holistic perspective can help to understand how achieving a greater PASI response may improve different aspects of the patients' lives, considering both tangible and intangible aspects that are meaningful for patients.

To our knowledge, no other study to date has analyzed the social value of achieving a PASI 90 or PASI 100 response in patients with moderate-to-severe plaque psoriasis in Spain.



2. Materials and methods

An economic model with a one-year time horizon was applied to estimate the economic impact of having achieved a PASI response of 75, 90 or 100, and the social value of having achieved a complete or almost complete response in patients with moderate-to-severe plaque psoriasis in Spain. The economic impact was estimated from a social perspective and included costs related to the following four areas of analysis: (1) reduction in quality of life (including the need for informal care and quality-adjusted life-years lost because of the disease); (2) impact on activities of daily living, defined by the activities patients stop doing or their willingness to pay to improve this sphere; (3) work productivity losses, i.e., missing working hours due to the disease (medical visits and/or sick leaves); and (4) psoriasis-related out-of-pocket expenditures; in three different response scenarios: (1) a PASI 75 response compared to a PASI 90 response; (2) a PASI 90 response compared to a PASI 100 response; and (3) a PASI 75 compared to a PASI 100 response (Figure 1).
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FIGURE 1
 PASI scenarios and areas of analysis.


The economic impact generated by a patient with a PASI 75, PASI 90, or PASI 100 response was estimated by multiplying the outcomes associated with presenting each response (Table 1) by their financial value or financial proxy (Table 2) within each area of analysis (Figure 1). Moreover, the social value was estimated by subtracting the economic impact (i.e., associated costs) of presenting a PASI 75 or PASI 90 response from the economic impact of a more complete response, according to the three different scenarios (Figure 1). Both the economic impact and the social value are reported per patient and year, expressed in 2021 euros (€). Unit prices prior to 2021 were updated to the year 2021 according to the corresponding general or medical Consumer Price Index whenever needed (20).


TABLE 1 Outcomes by areas of analysis and PASI responses.

[image: Table 1]


TABLE 2 Financial values or proxies by areas of analysis.
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The economic model was developed using a mixed-methods approach to gather relevant information from the scientific literature, a focus group (FG) with patients, and an advisory committee with experts. First of all, a literature review was carried out on the PubMed® search engine by combining PASI response terms (PASI 75, PASI 90, and PASI 100) and their synonyms with an extensive list of impact terms (cost, resource, impairment, pain, itch, burn, sting, cracking, redness, scaling, flaking, anxiety, depression, caregiving, work productivity, activities of daily living, quality of life, suicide, bullying, sex, relationships, and leisure) and their synonyms through AND/OR Boolean operators, to identify and extract data on the economic impact of having achieved a PASI 75, PASI 90, or PASI 100 response. The search retrieved 383 studies of which 14 were selected as they included relevant information in line with the purpose of the study. These studies did not include information on the impact on healthcare resource consumption and costs generated by patients with different PASI responses.

Thereafter, a FG comprising six patients with moderate-to-severe psoriasis from different regions in Spain was carried out to understand the impact of the disease on the patients' lives, especially within the four areas of analysis, their unmet needs, their willingness to pay for symptom improvement, and their perceived benefits of having obtained a PASI 90 or PASI 100 response in terms of quality of life, physical and emotional state, labor productivity, activities of daily living, informal care, and out-of-pocket expenditures. Finally, an advisory committee comprising a multidisciplinary group of twelve experts representing the main stakeholders regarding psoriasis in Spain (dermatologists, nurses, psychologists, pharmacists, hospital managers, health economists, policymakers, and patients) was created to discuss and agree on the most appropriate inputs, obtained from the literature review and the FG (e.g., study selection based on the quality of the methods), that would be included in the model to quantify the social value of a PASI 90 or PASI 100 response with respect to a PASI 75 response.

In the absence of relevant data, sensible assumptions were made following a conservative approach, supported by the scientific literature and validated by the advisory committee. A sensitivity analysis was carried out to test the strength of the model when varying assumptions as follows: the reference scenario, the lower limit or best-case scenario (that which would result in a lower impact) and the upper limit or worst-case scenario (that which would result in a greater impact). Outcomes, financial values, or financial proxies included in the sensitivity analysis are displayed in Table 3.


TABLE 3 Outcomes, financial values, or financial proxies included in the sensitivity analysis.
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Given the nature of this study, approval by an institutional review board or an ethical review board was not required. Nevertheless, study procedures were in accordance with the Declaration of Helsinki 1975/83.



3. Results

The annual economic impact of having a PASI 75 response in patients with moderate-to-severe psoriasis was estimated at € 6,139 per patient. A PASI 90 response would result in a smaller economic impact (€ 3,956) and even lower with a PASI 100 response or completely clear skin, estimated at € 1,353 per patient (Table 4).


TABLE 4 Economic impact by area of analysis and PASI response in the reference scenario.
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Regarding the quality of life associated with the need for informal care, a PASI 75 response would involve an annual cost of € 246, higher than the estimated cost associated with a PASI 90 response (€ 105). On the contrary, patients with PASI 100 response would not generate informal care costs. Similarly, the economic impact associated with the number of quality-adjusted life-years lost by patients with moderate-to-severe psoriasis would be higher in those with a PASI 75 response (€ 441) than in those with a PASI 90 or PASI 100 response (€ 252 and € 210, respectively) (Table 4).

Concerning the impact of moderate-to-severe psoriasis in activities of daily living, according to the results in Table 4, a PASI 75 response would have a higher economic impact (€ 534) than a PASI 90 (€ 292) or PASI 100 response (€ 143).

Regarding work productivity losses in patients with moderate-to-severe psoriasis, the associated economic impact would be higher in those patients with a PASI 75 response (€ 4,759), compared with a PASI 90 (€ 3,163) and PASI 100 response (€ 873) (Table 4).

Finally, patients with a PASI 75 response would generate an annual cost of € 160 in out-of-pocket expenditures, slightly more than those with a PASI 90 or PASI 100 response (€ 144 and € 128, respectively) (Table 4).

Concerning the social value, obtaining a PASI 90 response instead of a PASI 75 response would represent an added social value of € 2,183 and more than double with a PASI 100 response (€ 4,786). Additionally, obtaining a PASI 100 response instead of a PASI 90 response would imply an additional social value of € 2,603 (Figure 2). This tendency was observed in all four areas of analysis.


[image: Figure 2]
FIGURE 2
 Potential social value according to PASI scenarios, areas of analysis, and total.


The greatest proportion of the social value attained when obtaining a PASI 90 or PASI 100 response instead of a PASI 75 response would be attributed to work productivity gains (73.1 and 81.2% of the social impact, respectively). Similarly, 88% of the social value attained when obtaining a PASI 100 response instead of a PASI 90 response would be attributed to work productivity gains. Improvements in the quality of life, activities of daily living, and reductions in out-of-pocket expenditures would account for 15.1, 11.1, and 0.7% of the total social value attained when obtaining a PASI 90 response instead of a PASI 75 response, and for 10, 8.2, and 0.7% of the social value attained when obtaining a PASI 100 response instead of a PASI 75 response. For those patients obtaining a PASI 100 response instead of a PASI 90 response, the social value in these areas would be 5.7, 5.7, and 0.6%, respectively (Figure 3).


[image: Figure 3]
FIGURE 3
 Distribution of social value according to areas of analysis and PASI scenarios.


According to the sensitivity analysis, the greatest variability of the economic impact was associated with a PASI 100 response, which could decrease by 20% to € 1,088, or increase by 23% to € 1,609. Meanwhile, the economic impact associated with a PASI 75 or PASI 90 response could decrease by 14% in the worst-case scenario or increase by 16% in the best-case scenario. The corresponding social value would vary accordingly.



4. Discussion

Having a PASI 90 or PASI 100 response would generate a higher social value and have a lower economic impact for patients with moderate-to-severe plaque psoriasis compared with a PASI 75 response. According to the overall results, the economic impact of a PASI 75 response would be 66 and 78% higher than PASI 90 or 100 response, respectively.

In terms of quality of life, this study aligns with previous research indicating that psoriasis patients with greater improvements from the baseline PASI scores are less severely affected, have reduced symptomatology, and consequently present a better quality of life (14, 20, 30). On one hand, this impact may be reflected as the cost of informal care or assistance in activities of daily living. According to the information collected from the FG and the scientific literature, psoriasis symptomatology interferes with household and basic activities, therefore some patients may need help to accomplish them (17). On the other hand, Pickard et al. (19) indicated that the utility of patients that achieved a PASI 75 response was slightly smaller than for patients who achieved a PASI 90 or PASI 100 response. Regarding the quality of life, the results of the present study estimated that if a patient achieves a PASI 90 or 100 response, instead of a PASI 75 response, € 330 and € 477 of social value would be generated per year, respectively.

According to the patients in the FG, the area of activities of daily living generates the largest impact on patients' lives. Not being able to do activities because of lesions in exposed areas (e.g., sports or having intimate relationships, among others) may have a great psychological impact or lead to stigmatization (31). Contrary to the information collected in the FG, this area was not one of major impact, possibly associated with its subjectiveness and difficulty of assessment. Accordingly, results may not reflect the whole impact this area represents on patients. One of the most frequently used methods to assess this is contingent valuation through the willingness to pay. Several studies have observed that in patients with dermatologic conditions, willingness to pay for improving certain spheres of their lives (including activities of daily living) could vary when treatment improved their condition (32–35). Accordingly, the results of the present study showed a greater economic impact associated with a PASI 75 response (€ 534) than that of a PASI 90 (€ 292) or PASI 100 response (€ 143).

The greatest impact of psoriasis has been associated with the area of work productivity, as previous studies have shown that productivity losses reflect the overall impact of psoriasis (22, 36, 37). According to our results, achieving a PASI 90 or PASI 100 response, compared to a PASI 75 response, would translate into an additional social value of € 1,595 and € 3,886, respectively.

Concerning out-of-pocket expenditures, despite psoriasis treatment being covered by the Spanish National Health System, there is still room for improvement. Health services may vary depending on the area of residence or may not cover all of the patient's needs, having them pay to address them on their own (38). According to Richard et al. (25) out-of-pocket expenditures of patients with psoriasis in France were more than twice the expenditures for other medical conditions. In Spain, patients in the FG mentioned that their out-of-pocket expenditures are usually related to private health care (dermatology, psychology, and nutrition), personal care products or services (hydrating cream, make-up, and hairstyling), or special clothing, among others. This situation may imply private financing from the patients that, according to the results, may have a greater impact on patients who only achieve PASI 75 response.

The present study has some limitations. First, there was a lack of scientific literature regarding the impact of psoriasis on patients' lives according to different levels of the PASI response. Relevant information was found in only 14 studies out of 383 revised. Specifically, there was a lack of information on healthcare resource consumption and costs, work productivity, and out-of-pocket expenditures in Spanish psoriasis patients: regarding work productivity losses, British figures were extrapolated to the Spanish context; concerning out-of-pocket expenditures, only those mentioned by patients in the FG were considered. Moreover, the reduced number of studies and the large differences between them further hindered the use of statistical analyses to compare PASI responses. Second, the impact of psoriasis may vary from patient to patient and hence be experienced in different ways according to each reality. Therefore, a conservative approach was adopted when quantifying the economic impact of the disease and the social value of achieving better PASI responses. Finally, despite the small number of representatives of psoriasis patients in the FG and experts in the advisory committee, all data and information collected from these groups were supported by scientific literature. The results in this study should be taken with precaution when interpreted, always considering the sensitivity analysis. In this regard, the sensitivity analysis considered variations in most especially relevant parameters (i.e., ±10% for probabilities), variations based on the scientific literature available, and variations for assumptions based on information provided by the FG. Including the remaining variables in the sensitivity analysis to test the strength of the model would have implied making additional assumptions that may have biased the results and hindered the conservative approach of this study.

Despite these limitations, this study adds an understanding of the impact of the disease from the patient's perspective. Several studies have highlighted the importance of considering the social perspective in health economic analyses since it ideally captures health impacts that are particularly important for the understanding of health interventions and the effects on the population (39–41). Nevertheless, future studies are encouraged to assess the impact of new therapeutic goals on healthcare resource consumption and costs, with respect to the investment required to achieve such goals.

Considering the patient's view may add relevant information to psoriasis-related economic evaluations, giving a wide view of the impact of the disease from a multidimensional perspective.



5. Conclusions

Achieving PASI 90 or PASI 100 responses would have a lower economic impact, in comparison to a PASI 75 response, and hence generate a greater social value in terms of improved quality of life and activities of daily living, and reduced labor productivity losses and out-of-pocket expenditures for patients. This could be very significant not only for patients but also for their families and society at large.
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Outcome PASI 75 PASI90 PASI 100
Quality of life

(a) Probability of obtaining a PSI score > 0 (i.c., presenting severe signs and symptoms) (14).% 0.86 0.74 0.35
(b) Average days per year in which patients with psoriasis on biological treatment needed assistance (17). 9.60 9.60 9.60
(c) Hours of informal care per day in which a patient with moderate-to-severe psoriasis needs assistance.t 4.00 2.00 0.00
Annual hours of informal care per patient with moderate-to-severe psoriasis. (a*b*c) 33.10 14.15 0.00
(a) Average utility of the Spanish population (18).F 0.912 0.912 0.912
(b) Average utility of patients with moderate-to-severe psoriasis (19). 0.891 0.900 0.902
Quality-adjusted life-years lost per patient with moderate-to-severe psoriasis. (a-b) 0.021 0.012 0.010

Activities of daily living

Probability of obtaining a DLQI score > 1 (i.e., having an impact on activities of daily living) (20). 0.48 0.26 0.13
Work productivity

(a) Probability of having a job among patients with moderate-to-severe psoriasis (21). 0.65 0.65 0.65
(b) Annual hours of productivity loss per working patient with psoriasis in Spain.® (i/ii*iii) v 474.33 315.31 . 87.00
(i) Annual hours of productivity loss per patient with psoriasis in the UK (22). 179.92 119.60 NA
(ii) Annual hours of productivity loss per worker in the UK (23).* 33.00 33.00 NA
(iii) Annual hours of productivity loss per worker in Spain (24).* 87.00 87.00 87.00
Annual hours of productivity loss per patient with psoriasis in Spain. (a*b) 308.32 204.95 56.55

Out-of-pocket expenditures

(a) Probability of having out-of-pocket expenditures on hydrating cream and make-up among patients with moderate-to-severe 0.49 0.441* 0.401*
psoriasis (25).
(b) Number of annual out-of-pocket expenditures on hydrating cream and make-up per patient with moderate-to-severe psoriasis 4.00 4.00 4.00

requiring them.t¥

Number of annual out-of-pocket expenditures on hydrating cream and make-up per patient with moderate-to-severe 1.97 1.78 158
psoriasis. (a*b)

(a) Probability of having out-of-pocket expenditures on psychology and nutrition among patients with moderate-to-severe psoriasis 0.11 0.991* 0.88t*
(25).

(b) Number of annual out-of-pocket expenditures on psychology and nutrition consultations among patients with 4.00 4.00 4.00
moderate-to-severe psoriasis requiring them.t

Number of annual out-of-pocket expenditures on psychology and nutrition consultations among patients with 0.44 0.39 0.35
moderate-to-severe psoriasis. (a*b)

(a) Probability of having out-of-pocket expenditures on dermatology consultations among patients with moderate-to-severe psoriasis 0.036 0.032* 0.029t*
(25).

(b) Number of annual out-of-pocket expenditures on dermatology consultations among patients with moderate-to-severe psoriasis 2.00 2.00 2.00

requiring them.t#

Number of annual out-of-pocket expenditures on dermatology consultations among patients with moderate-to-severe 0.072 0.065 0.058
psoriasis. (a*b)

T Assumption. ¥Included in the sensitivity analysis. *PAST was not considered. NA: not applicable, as the annual hours of productivity loss per worker in Spain were assumed for patients with a
PASI 100 response. * The probability used in PAST 90 and PASI 100 was reduced by 10 and 20% with respect to PASI 75, respectively. DLQI, Dermatology Life Quality Index; NA, not applicable; PSI,
Psoriasis Symptom Inventory (a patient-reported outcome measure for assessing the severity of plaque psoriasis symptoms). Bold values represent the final equation, and italic values (exemplified by
letters) represent the variables taken into account in the final equation.
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Financial value or financial proxy Unit cost
Quality of life

Minimum wage per hour for a household employee, as a financial proxy for an hour of informal care (26).F €7.43
Incremental cost-effectiveness threshold per quality-adjusted life-year, as a financial proxy for quality of life (27).% €21,000.00

Activities of daily living

(a) Average annual expenditure per person on bars and cafeterias in Spain (28).F €260.00
(b) Average annual expenditure per person on recreational, sports, and cultural activities (28).% €117.42
(c) Willingness to pay per patient with moderate-to-severe psoriasis for an improvement in their sexual life (21).1 €745.80
Annual expenditure per person on the social, leisure, and sexuality domains. (a + b + ¢) €1,123.22
Work productivity

Average wage per normal working hour in Spain (29). €1543

Out-of-pocket expenditures

(a) Average cost of a hydrating cream for psoriasis.* €10.00
(b) Average cost of make-up to cover up psoriasis lesions.* €45.00
Average cost of a hydrating cream and make-up per patient with psoriasis. (a-+b) * €55.00
(a) Average cost of a private psychology consultation in Spain.* €50.00
(b) Average cost of a private nutrition consultation in Spain.* €50.00
Average cost of a psychology and a nutrition consultation per patient with psoriasis. (a+b) * €100.00
Average cost of a private dermatology consultation in Spain. * €100.00

T Financial proxy. ¥ Included in the sensitivity analysis. *Reference cost for PASI 75 response. A lower amount has been estimated for patients with PASI 90 and PASI 100 response (10% and 20%
respectively). *Market price. QALY, quality-adjusted life-year. Bold values represent the final equation, and italic values (exemplified by letters) represent the variables taken into account in the final
equation.
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Reference  Best-case

scenario scenario
Quality of life
Probability of obtaining a PSI score > 0 with a PASI 75 response (14). 0.781 0.86 0.95%
Probability of obtaining a PSI score > 0 with a PASI 90 response (14). 0.66 074 0.81%
Probability of obtaining a PSI score > 0 with a PASI 100 response (14). 0.321 035 0.39%
Incremental cost-effectiveness threshold per quality-adjusted life-year (27). €11,000 €21,000 €30,000

Activities of daily living

Probability of obtaining a DLQI score > 1 with a PASI 75 response (20). 0.431 048 0.52%

Probability of obtaining a DLQI score > 1 with a PASI 90 response (20). 023" 0.26 0.29%

Probability of obtaining a DLQI score > 1 with a PASI 100 response (20). o1t 0.13 0.14%

Work productivity

Annual hours of productivity loss per patient with psoriasis in Spain with a PASI 75 response (22-24). 426.90 47433 521.77
Annual hours of productivity loss per patient with psoriasis in Spain with a PASI 90 response (22-24). 283.78 31531 346.84
Annual hours of productivity loss per patient with psoriasis in Spain with a PASI 100 response (24). 78.30 87.00 95.70

Out-of-pocket expenditures

Number of annual out-of-pocket expenditures on hydrating cream or make-up per patient with 2.00 4.00 6.00
moderate-to-severe psoriasis requiring them.*

Number of annual out-of-pocket expenditures on psychology or nutrition consultations among patients with 2.00 4.00 6.00
moderate-to-severe psoriasis requiring them.*

Number of annual out-of-pocket expenditures on dermatology consultations among patients with 1.00 2.00 3.00
moderate-to-severe psoriasis requiring them.*

T Variation of—10% with respect to the reference scenario. * Variation of +10% with respect to the reference scenario. * Assumption. Abbreviations: DLQI, Dermatology Life Quality Index; PASI,
Psoriasis Area Severity Index; PSI, Psoriasis Symptom Inventory (a patient-reported outcome measure for assessing the severity of plaque psoriasis symptoms).
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Total annual cost per patient

PASI 7. PASI 90 PASI 100
Annual cost of the impact on quality of life (a + b) €686.94 €357.14 €210.00
(@) Quality of life: costs associated with the need for informal care €245.94 €105.14 €000
(b) Quality of life: costs associated with quality-adjusted life-years lost €441.00 €252.00 €210.00
Annual cost of the impact on activities of daily living €533.53 €292.04 € 14265
Annual cost of work productivity loss €4,758.81 €3,163.37 €872.84
Annual cost of out-of-pocket expenditures €159.61 €143.64 €127.68

€6,138.88 €3,956.19 €1,353.17

Bold values represent the final equation, and italic values (exemplified by letters) represent the variables taken into account in the final equation.
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