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Background: Psoriasis is a chronic inflammatory skin disease with a major impact on the 

quality of life of affected individuals. Topical therapy has an important role in the treatment 

of psoriasis. Poor treatment outcomes from topical therapy regimens likely result from poor 

adherence and ineffective use of medication.

Methods: A cost-minimization analysis was performed with the purpose of assessing the use 

of a gel containing calcipotriol and betamethasone dipropionate (Dovobet® gel) versus the oint-

ment formulation (Dovobet ointment) in the treatment of psoriasis. The analysis was carried 

out using a Markov model with a one-year time horizon in a hypothetical cohort of patients 

with a Psoriasis Area and Severity Index score , 10. The model simulates different therapy 

adherence scenarios for the two different formulations.

Results: The Dovobet gel strategy allows a 5% reduction in the number of patients who could 

potentially be treated with more expensive therapies (biologics and conventional systemic drugs) 

in comparison with the Dovobet ointment strategy, with a consequent impact on costs for the 

National Healthcare Service. The total annual cost of Dovobet gel is about €407.00 per patient, 

ie, 19% less that the total cost of about €500.00 of the Dovobet ointment strategy. The base case 

results were then examined by sensitivity analysis and budget impact analysis to correlate the 

various scenarios of Dovobet gel use with cost savings to the National Healthcare Service.

Conclusion: The Dovobet gel strategy seems more acceptable to patients, shows better overall 

adherence, and appears to be favorable from the pharmacoeconomic point of view than the 

ointment formulation for treatment of patients with mild-to-moderate psoriasis.

Keywords: pharmacoeconomics, cost-minimization, cost-consequences, psoriasis, calcipotriol 

and betamethasone dipropionate, patient adherence

Introduction
Psoriasis is a chronic inflammatory disease of the skin, affecting about 1%–3% of the 

world population and almost 2% of the European population, with about 1,500,000–

1,800,000 people affected in Italy.1–3 The most common form is plaque-type psoriasis, 

an immune-mediated condition affecting about 90% of patients with the disease. 

Around 20%–30% of cases are moderate-to-severe. With its high incidence, chronic 

nature, and unsightliness of lesions, psoriasis has a profound impact on quality of life 

for those affected by the disease. The severity of psoriasis is defined by the extent 

of body surface area involved, by lesion characteristics, and by the impact of the 

disease on quality of life.4 In general, patients with involvement of over 10% of body 
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surface area, a Psoriasis Area Severity Index (PASI) .10, 

or a Dermatology Life Quality Index . 10 are considered 

to have moderate-to-severe disease and as such are candi-

dates for systemic therapy.5–7 Psoriasis can be associated 

with other diseases.8 The most common comorbidities are 

psoriatic arthritis, anxiety disorders, and/or depression.9–11 

More recently, an association has also been reported between 

psoriasis and metabolic disorders, including abdominal 

obesity, atherogenic dyslipidemia, arterial hypertension, and 

diabetes, all of which induce an unfavorable cardiovascular 

risk profile.12–17 The presence of these comorbidities needs 

to be evaluated carefully in patients with psoriasis in order 

for the dermatologist to be able to refer the patient to the 

appropriate specialist and to guide selection of the most 

effective treatment. Many systemic treatments, such as 

cyclosporine and methotrexate, can have a negative effect on 

the cardiovascular risk profile, especially in the long term.13 

Moreover, patients with cardiovascular disorders are often 

on polypharmacy, so it is necessary to take all potential drug 

interactions into consideration before choosing a treatment 

for psoriasis.

Psoriasis is chronic in nature, and patients with the disease 

usually need continuous care, with ongoing costs to both 

patients and to the National Healthcare Service.18 From a 

pharmacoeconomic point of view, many factors need to 

be considered with regard to their influence on the costs of 

psoriasis, including increasing costs of prescription and over-

the-counter drugs, hospitalizations, treatment or diagnostic 

procedures,19,20 and issues regarding patient adherence and 

persistence with treatment.

Topical therapy has an important role in the treatment of 

psoriasis. It is effective and has a favorable safety profile, 

as shown in the clinical trials. However, poor treatment 

outcomes from topical therapy regimens can result from 

poor adherence and ineffective use of medication.21 Topical 

treatment can be troublesome, time-consuming, and difficult 

for patients. Use of these products might also be affected by 

cosmetic issues, spreadability, greasiness, and topical medi-

cation visible on the skin. Improving adherence with topical 

treatment is important because it is associated with a better 

clinical outcome.22,23 Patients with psoriasis consistently 

report that treatment is one of the most negative aspects of 

the disease.7 Lack of adherence results in a poorer prognosis, 

more hospitalizations, and significantly higher health care 

costs.24 Given that information on the economic impact of 

noncompliance with topical treatment of psoriasis is very 

limited,21 we carried out a pharmacoeconomic simulation 

aimed at assessing the costs of two topical formulations, ie, 

a gel and an ointment, showing different levels of adherence 

with treatment of mild-to-moderate psoriasis, applying it to 

the Italian population, and correlating costs with varying 

degrees of disease severity.

Materials and methods
An economic analysis was developed to assess the impact on 

the Italian National Healthcare Service in terms of costs and 

consequences of the use of two formulations of calcipotriol 

and betamethasone dipropionate, ie, Dovobet® gel and oint-

ment, in the treatment of mild-to-moderate psoriasis. We 

carried out a cost-minimization analysis25 because the two 

formulations have comparable efficacy, but the easier appli-

cation of the gel formulation in comparison with the ointment 

determines better patient adherence with the gel, with a con-

sequent delay in the use of subsequent more expensive sys-

temic therapies, and a consequent cost saving to the National 

Healthcare System.26,27 We performed the analysis from the 

point of view of the National Healthcare System as a third-

party payer.28 For this reason, only direct costs (expressed 

in Euros, €) determined by the use of the two treatments for 

the year 201229 were included in the analysis.

Structure of the model
The analysis used a Markov decision model with a one-year 

time horizon for a hypothetical cohort of patients with mild-

to-moderate psoriasis (PASI , 10). This time horizon was 

chosen with the aim of highlighting the potential savings 

to the National Healthcare System in the short term when 

using one formulation with respect to the other. Adverse 

events deriving from the different therapeutic alternatives 

were not considered, because both formulations have been 

shown to have an adverse event profile comparable with that 

of controls.30,31 The decision model considered 14 exhaustive 

and mutually exclusive health states. Thirteen 4-week time 

intervals were considered. The costs and consequences of 

use of the two formulations were calculated as a function 

of the number of psoriasis patients populating each of the 

182 cells generated by the possible combinations of health 

states and time intervals. The proposed model assumes a 

difference between a treatment with optimal adherence (gel), 

corresponding to 75% in a year, with respect to a treatment 

involving a drug formulation with lower patient adherence 

(ointment), which decreases with time. Therefore, for the gel 

treatment arm, the model assumes that 75% of patients with 

mild-to-moderate psoriasis using topical drugs as needed 

remain adherent to therapy; for the ointment treatment arm, 

optimal adherence (comparable with gel) is assumed only in 
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the first cycle (4 weeks) of treatment; from week 8 onwards, 

a linear progression over time was presumed for lower adher-

ence (19%), with 61% adherence after 52 weeks.26,27,32

Patients and transition probabilities
Patients not responding to topical therapy followed the treat-

ment protocol described below, as outlined in the literature.33 

Approximately half of the patients visited their general 

practitioners, 29% of nonresponders were retreated using 

another topical drug, and the rest were referred to a specialist; 

the majority (80%) of patients visiting a specialist (71% of 

nonresponders) were treated with phototherapy, some (19%) 

with conventional systemic treatment, and biologic drugs 

were used in very rare cases (1%).34 In the event of relapse on 

topical drugs and phototherapy, patients were retreated with 

this strategy; patients not responding to phototherapy were 

switched to conventional systemic drug therapy and, if this 

therapy failed, they were prescribed a biologic medication 

that was continued until the end of the study year, even in the 

event of failure. The protocol for patients not responding to 

topical therapy is described in Figure 1, with efficacy data 

shown in Table 1. The efficacy parameter chosen was PASI 

75, ie, the proportion of patients showing a $75% improve-

ment in lesions compared with baseline.

Resource consumption and costs
The cost items considered in the model and the relative 

sources for their valuation are listed in Table 2. Unit costs 

(expressed in Euros for the year 2012) were multiplied by the 

frequency of treatment over a 4-week period. No discount 

rate was applied, because the time horizon of the model 

was one year. We considered the selling price for topical 

treatments and systemic drugs, including temporary price 

reductions provided by the Italian Medicines Agency pric-

ing specifications of July 3, 2006 and September 27, 2006. 

Ex-factory prices were used for biologic drugs, given that 

they are only dispensed in hospital.35 Fees for specialist and 

general practitioner visits were taken from outpatient rates 

in force in Italy.36 A univariate sensitivity analysis was then 

performed on cost values in order to assess variations in the 

base case and to identify threshold values for which the base 

case result showed significant variations.25 Finally, a budget 

Conventional systemic treatment 1 

Conventional systemic treatment 2

Conventional systemic treatment 3 Biological systemic treatment failsHealing

Conventional systemic treatment healing

GP

Specialist

Phototherapy 2

Topical treatment

Relapse Gel/ointment (25%)

Healing

Phototherapy 1

Relapse

Figure 1 Structure of the model: pathway of the patient not responding to topical treatment.
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impact analysis was carried out to quantify the potential 

economic consequences for the Italian National Healthcare 

System of the use of Dovobet gel for treatment of patients 

with psoriasis.29,37

Results
This economic model assesses the impact of Dovobet gel ver-

sus ointment in two respects, ie, the percentage distribution 

of patients treated with the different therapeutic options, 

and the overall average cost per patient (including general 

practitioners and specialist visits, topical and systemic drugs). 

Figure 2 shows that, in comparison with the Dovobet ointment 

strategy, use of Dovobet gel reduces the number of patients 

potentially needing treatment with more costly therapies by 

5%, in spite of an increase in resource consumption for topi-

cal therapies. This percentage reduction has a large impact 

on the overall treatment cost.

The total annual cost for the Dovobet gel strategy was 

€406.63 per patient, ie, 18.6% less that the total cost of 

€499.90 for the Dovobet ointment strategy (Figure 3). This 

result reflects the fact that, as a result of better compliance 

with Dovobet gel during the simulation year, 81% of patients 

treated with topical drugs only accounted for 16% of total 

costs. Breaking down the costs related to the two strategies, 

it can be seen that the decrease in expenditure for Dovobet 

gel is essentially linked to a decrease in the use of resources 

for biologic and conventional systemic drugs.

Being more acceptable to patients, the Dovobet gel 

strategy showed better overall adherence and, at the pro-

posed selling price (€33.17), appears to be a more favorable 

choice than the ointment formulation from the clinical 

and economic points of view for the treatment of mild-

to-moderate psoriasis. The results were then examined by 

sensitivity analysis and budget impact analysis. The sen-

Table 1 Efficacy data of the model

Therapy PASI $ 75 Source

Dovobet 19.7% Langley et al43

Patients adherent to ointment 
treatment (4 weeks) 98.41%

Phototherapy 76.6% Bottomley et al44

Acitretin 43.0% Geiger et al45

Methotrexate 35.5% Saurat et al46

Cyclosporine 33.0% Schmitt et al47

Weighted mean efficacy 36%  
Infliximab 80.0% Reich et al48

Adalimumab 58.0%
Etanercept 50 mg 52.0%
Etanercept 25 mg 39.0%
Ustekinumab 45 mg 39.0%
Weighted mean efficacy 54.0%  
Relapse probability  
with topical drugs

41.8% Naldi et al33

Relapse probability  
with phototherapy

11.6% Assumption of the authors

Abbreviation: PASI, Psoriasis Area Severity Index.

Table 2 Cost of treatments and relative sources

Unit cost Total cost for 4 weeks Source

Topical drugs
  Dovobet® gel €33.17 €30.96 AIFA transparency lists 201135

  Dovobet® ointment €27.99 €26.12 AIFA transparency lists 201135

Phototherapy
  UV-light treatment* €5.00 €60.00 Colombo et al.18 Moderate and severe  

plaque psoriasis: cost-of-illness study in Italy
Conventional systemic drugs
  Acitretin €32.73 €45.82 AIFA transparency lists 201135

  Methotrexate €38.47 €38.47 AIFA transparency lists 201135

  Cyclosporine €22.59 €265.66 AIFA transparency lists 201135

 W eighted mean €149.43
Biotechnological drugs
  Infliximab €542.14 €1,275.12 AIFA transparency lists 2011 – ex factory prices35

  Infliximab – administration €22.51 €3.78 AIFA transparency lists 2011 – ex factory prices35

  Adalimumab 40 mg €1,015.12 €1,092.27 AIFA transparency lists 2011 – ex factory prices35

  Etanercept 50 mg €969.62 €969.62 AIFA transparency lists 2011 – ex factory prices35

  Etanercept 25 mg €484.74 €969.48 AIFA transparency lists 2011 – ex factory prices35

  Ustekinumab 45 mg €2,842.88 €1,341.84 AIFA transparency lists 2011 – ex factory prices35

 W eighted mean €807.24
Visits
  General practitioner visit €22.51 €22.51 Outpatient visit hospital rates36

  Dermatologist €22.51 €22.51 Outpatient visit hospital rates36

Note: *Treatment per session.
Abbreviations: AIFA, Italian Medicines Agency.
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Figure 2 Percentage distribution of patients by treatment.
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Figure 3 Total annual average costs (€) per patient by treatment.

sitivity assessment was carried out with variations in the 

cost of Dovobet gel. In the base case, the cost of Dovobet 

gel was €0.67 per g (ex-factory price before the two price 

reductions provided for by the Italian Medicines Agency 

pricing specifications of July 3, 2006 and September 27, 

2006). With variations ranging from €0.65 to €0.69, the total 

annual cost for the Dovobet gel arm becomes €404.66 and 

€408.53, respectively.

The budget impact evaluation (Table  3) considered 

the number of patients treated with the ointment in 2011, 

ie, 228,836 patients according to Information Management 

System data.36 Four scenarios were then examined, assum-

ing variations in the number of patients who used Dovobet 

gel: scenario 1, 100% of patients treated with ointment and 

0% treated with gel (current situation, reference scenario); 

scenario 2, 40% of patients treated with gel and 60% with 

ointment; scenario 3, 50% of patients treated with gel and 

50% with ointment (proposed scenario); scenario 4, 60% 

of patients treated with gel and 40% with ointment. In 

scenarios 2 and 4, it was decided to consider the impact 

of a 10% increase or decrease in the consumption of 

Dovobet gel. Table 3 shows the number of patients calculated 

for the different scenarios as a function of percentage use 

of Dovobet gel.

The number of patients in the various scenarios was multi-

plied by the overall mean annual cost per patient treated with 

Dovobet gel (€406.63) or with Dovobet ointment (€499.90), 

as generated by the cost minimization analysis. The results 

of the various analyses are summarized below and shown 

in Table 4.

 In scenario 1 (100% of patients treated with ointment), 

the overall cost of therapy (including phototherapy, conven-
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Table 3 Variation of the percentage of patients treated with Dovobet gel and ointment

Scenario # 1  
100% ointment (reference scenario)

Scenario # 2  
40% gel

Scenario # 3  
50% gel (proposed scenario)

Scenario # 4 
60% gel

Ointment 228,836 137,302 114,418 91,534
Gel 91,534 114,418 137,302
Total 228,836 228,836 228,836 228,836

Table 4 Comparison of overall expenditure for psoriasis treatment with varying use of Dovobet gel and ointment

€ Scenario # 1 Scenario # 2 Scenario # 3 Scenario # 4

Overall expenditure 114,417,074 105,882,662 103,749,060 101,615,457
Delta vs scenario # 1 -8,534,411 -10,668,014 -12,801,617
Delta vs scenario # 3 2,133,603 -2,133,603

tional systemic drugs, and biologics) for 228,836 patients 

was €114.40  million. This is the current and therefore 

reference scenario. Scenario 3, corresponding to the use 

of Dovobet gel by 50% of all patients, generates an overall 

cost saving of €10.7 million, with savings on all therapies 

in the gel treatment arm, for a total estimated expenditure 

of €103.7  million. As for scenarios 2 and 4, the ±10% 

variation in the use of Dovobet gel compared with scenario 

3 produces a €2.1  million increase in the amount saved. 

Therefore, we can assume that a 10% increase in patients 

treated with Dovobet gel instead of ointment would produce 

a saving of about €2.1 million on overall expenditure for 

therapy. Indeed, if 60% of patients used the gel formula-

tion¸ the overall expenditure would be simultaneously 

reduced by €12.8 million (−11.1%), dropping from €114.4 

to 101.6 million (Table 4).

Discussion
Dovobet gel contains a combination of calcipotriol 50 µg/g 

and betamethasone dipropionate 0.5  mg/g, is specifically 

intended to treat plaque psoriasis, and is not reimbursed by the 

Italian National Healthcare Service as yet. In various studies 

involving a large number of patients with mild-to-moderate 

psoriasis, Dovobet gel was shown to be more effective than 

the single active ingredients used as monotherapy, one reason 

for this being the lower rate of side effects requiring cessation 

of treatment. The combination of the two active ingredients 

in a gel formulation may result in higher adherence to therapy 

in comparison with the ointment formulation currently 

available and reimbursed by the Italian National Healthcare 

Service, thereby increasing patient compliance with topical 

treatment. The Dovobet gel formulation contributes posi-

tively to better overall compliance and aids management of 

the disease, so this therapeutic option goes alongside the 

ointment formulation in the management of psoriasis patients 

on topical treatment, reducing the number of patients who 

need to receive subsequent systemic therapy.

However, based on our analysis, it is necessary to point 

out again that Dovobet gel is not reimbursed by the Italian 

National Healthcare Service as yet. The price adopted in 

our economic assessment, ie, €0.67 per g (ex-factory price 

before the two price reductions provided for by the Italian 

Medicines Agency pricing specifications of July 3, 2006 

and September 27, 2006), was calculated as the average 

European price for a 30 g pack based on prices in France, the 

UK, Spain, and Greece, and was 5% lower than the average 

European price, which includes countries where the price 

per g applies to 60 g and 120 g packs. Based on the proposed 

Markov decision model, the cost value per g of Dovobet gel 

generating a total annual cost of €499.90 (Dovobet oint-

ment) is €1.65.38

In the proposed model, the Dovobet gel formulation has 

a double benefit, ie, a benefit for the patient by increasing 

adherence and so effectiveness of treatment, and a benefit 

for the Italian National Healthcare Service because better 

compliance reduces expenditure on mild-to-moderate pso-

riasis by 19%, delaying the use of particularly expensive 

systemic therapies, including biologics. Moreover, the sen-

sitivity analysis showed that, when the use of Dovobet gel 

increases, the Italian National Healthcare Service saving on 

total treatment costs for psoriasis (calculated as the number 

of patients currently treated with Dovobet ointment) increases 

by €2.1 million for every 10 percent points of increase in the 

use of Dovobet gel.

The study has a few limitations, the most important of 

which concerns the quality of the data entered into the model. 

The efficacy parameters, for example, are based on studies 

with a limited time frame and may therefore be inadequate 
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for modeling treatment of a chronic disease for a longer 

period. Another important limitation is the assumptions on 

which the analysis is based, which are necessary to simplify 

the model or need to be used in cases of incomplete data. 

Specifically, this limitation concerned transition probabilities, 

which were missing in some cases and thus were assumed to 

remain constant over time, and involved data derived from 

different literature sources but considered to be representative 

of an Italian population. Moreover, the present study does 

not address patient quality of life, although inclusion of this 

would probably have improved the economic impact of the 

Dovobet gel formulation.18,39 A further limitation could be 

consistency in duration of reported adherence with the gel 

formulation. Indeed, some international research has reported 

a decrease in patient adherence with any topical therapy over 

time.40 However, in our study, we tried to compare the differ-

ences between gel and ointment only from a marginal point 

of view. Inclusion of further factors relating to decreased 

adherence would have penalized both formulations, with 

consequent underestimation of the adherence effect from a 

pharmacoeconomic standpoint, and reduced clarity concern-

ing the potential role of the gel formulation in improving 

patient compliance with therapy in clinical practice. In spite 

of these limitations, measurement and understanding of 

the concept of adherence in the treatment of psoriasis are 

not only critical factors for determining the effectiveness 

and safety of a given drug, but they are also important for 

creation of programs aimed at improving the quality of use 

of these drugs.41,42 Poor adherence inevitably leads to a poor 

treatment outcome. Little is known about interventions to 

increase adherence, and few prospective trials have been 

carried out, but it is clear that adherence to topical treatment 

improves around the time of return visits. Prospective stud-

ies are needed to demonstrate the impact of interventions 

designed to enhance adherence and the effect of improved 

adherence on treatment outcomes.21 Adherence to medica-

tion is influenced by multiple factors. Patient characteristics, 

disease characteristics, and treatment characteristics all affect 

medication adherence and treatment outcome. In turn, treat-

ment outcome influences satisfaction with treatment, which 

in turn influences medication adherence. Interaction with the 

physician also affects medication adherence and indirectly 

influences treatment outcome.21

For these reasons, it is important to evaluate the eco-

nomic consequences of lack of adherence for patients 

and for the Italian National Healthcare Service. Various 

studies like this one have demonstrated41 that inadequate 

adherence with therapy (how far the patient follows the 

prescribed regimen of doses and administration intervals) 

and persistence with treatment (duration of time between the 

start and cessation of therapy) result in increased morbidity 

and mortality for a wide range of diseases and, at the same 

time, lead to significantly increased costs related to health 

management.

Disclosure
The study was financially supported by LEO Pharma Spa, 

Rome, Italy.
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