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SUMMARY
Introduction: Psoriasis (Ps), rheumatoid arthritis (RA), Cro-
hn’s disease (CD), and ulcerative colitis (UC) are the most 
prevalent immune-mediated inflammatory diseases (IMIDs) 
in Spain. Biological treatments have contributed to impro-
ve their outcomes but until the arrival of biosimilars, such 
as adalimumab (ADA), biologics’ high cost was a barrier to 
their prescription. Our objective was to assess the cost-effec-
tiveness of ADA and clinical alternatives for IMIDs. Methods: 
A cost-effectiveness model was built based on systematic re-
view of network meta-analysis (NMA) from a hospital pers-
pective with a 1-year time horizon. The systematic review of 
NMA was performed (2015-2021) in English and Spanish 
following Cochrane guidelines. Two reviewers evaluated 
the inclusion of the studies and assessed their quality using 
the PRISMA-NMA Checklist. Costs (€2021) were obtained 
from Spanish drug cost datasets and literature. Effectiveness 

RESUMEN
Introducción: La psoriasis (Ps), artritis 
reumatoide (AR), enfermedad de Cro-
hn (EC) y colitis ulcerosa (CU) son las 
enfermedades inflamatorias inmuno-
mediadas (IMIDs) más prevalentes. Los 
tratamientos biológicos han contribuido 
a mejorarlas, pero su elevado coste era 
una barrera para su prescripción has-
ta la llegada de los biosimilares, como 
adalimumab (ADA). Nuestro objetivo 
fue evaluar el coste-efectividad de ADA 
y las alternativas terapéuticas para IMIDs 
en España. Métodos: Se definieron las 

was measured as the number-needed-to-treat (NNT) versus 
placebo (PLC). Efficiency was cost per response vs. PLC. A 
cost-effectiveness analysis between ADA and the suitable 
alternatives was performed with additional deterministic 
and probabilistic sensitivity analyses. Results: Six meta-analy-
ses were included fulfilling 80% of the PRISMA-NMA 
Checklist items. For Ps, ADA was the most cost-effective, 
it had the lowest cost/NNT in all PASI (between €8.338,89 
and €19.944,89). For RA (ACR-20/50), CD and UC, there 
were no statistically significant effectiveness differences, 
and ADA, the cheapest treatment (between €4.529,20 and 
€5.230,99), was considered the most cost-effective. Tocili-
zumab (€4.275,46) showed a lower cost/DAS28 reduction 
in RA. Conclusions: ADA was the most cost-effective option 
in Ps, RA (ACR 20/50), CD and UC. For RA (DAS28), tocilizu-
mab was more cost-effective.

alternativas terapéuticas y las medidas 
de efectividad mediante un panel de ex-
pertos. La efectividad de los tratamientos 
se obtuvo de la literatura, dos revisores 
evaluaron los estudios y valoraron su 
calidad (PRISMA-NMA). Se construyó 
un modelo coste-efectividad basado en 
metaanálisis desde una perspectiva hos-
pitalaria con un horizonte temporal de 
1 año. Los costes (2021€) se obtuvieron 
de los conjuntos de datos de costes de 
medicamentos españoles y de la litera-
tura. La efectividad se midió como nú-
mero necesario a tratar (NNT) frente a 

placebo (PLC) y la eficacia como coste 
por respuesta frente a PLC. Se realizó un 
análisis de coste-efectividad y un análisis 
de sensibilidad determinístico y proba-
bilístico. Resultados: Seis metaanálisis 
cumplieron el 80% de los ítems PRIS-
MA-NMA. Para Ps, ADA fue la opción 
más coste-efectiva, con el menor coste/
NNT (8.338,89€-19.944,89€). Para AR, 
EC y CU, no hubo diferencias de efi-
cacia estadísticamente significativas, y 
ADA, al ser el tratamiento más barato 
(4.529,20€-5.230,99€), fue la opción 
más coste-efectiva. Tocilizumab mos-
tró un menor coste por reducción de 
DAS28 en AR (4.275,46€).  Conclusio-
nes: ADA fue la opción más coste-efec-
tiva para Ps, AR, EC y CU. Para AR 
(DAS28), tocilizumab fue más eficiente.
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INTRODUCTION
Immune-mediated inflammatory diseases (IMIDs) and 
their clinical manifestations represent a humanistic bur-
den1 as well as a high economic burden on healthcare 
systems worldwide, this is due to the high resource con-
sumption in the appropriate management of affected 
patients2,3. The prevalence of these diseases and multi-
morbidity are increasing exponentially4, and until now, 
healthcare systems have focused mainly on the treatment 
of acute episodes, with chronic management being rele-
gated to a secondary role5.

IMIDs are chronic illnesses that generally begin to de-
but when the patient is between 20 and 50 years old, an 
age when patients have an active working life1. In Spain, 
a recent epidemiological study6 showed that IMIDs joint 
prevalence is about 6,39% (3 million people). Among 
the different pathologies under the IMIDs umbrella, the 
most important were Psoriasis (Ps), Rheumatoid Arthritis 
(RA), and gastrointestinal IMIDs (Crohn's disease (CD) 
and ulcerative colitis (UC)). In fact, Ps prevalence ranges 
from 1,8%7 to 2,69%6, and accounts for a notoriously 
high resource consumption rate partially due to a greater 
number of comorbidities. In the case of RA, the prevalen-
ce is reduced to 1,07%6, although its debilitating effect 
in patients represents a high humanistic and economic 
burden8. Finally, CD and UC reached a joint prevalence  
of 0,78%.

The development of biological drugs 20 years ago 
changed the management of IMIDs in these patients. 
Their lives were improved substantially as the disease is 
better controlled, less corticoids are consumed9, and a 
better overall quality of life is achieved10. Used at early 
onset, these treatments can reduce the impact of the di-
sease11. In addition to biologic therapy, biosimilars have 
provided further optimization by maintaining the bene-
fit-risk profile and reducing drug costs3,12.

Currently, there are numerous biological and biosimi-
lar therapeutic alternatives for the management of these 
diseases. The most common options for the treatment 
of IMIDs in Spain according to their approved indica-
tions are: abatacept, adalimumab, anakinra, apremilast 
baricitinib, brodalumab, certolizumab, etanercept, goli-
mumab, guselkumab, infliximab, ixekizumab, rituximab, 
sarilumab, secukinumab, tocilizumab, tofacitinib, upada-
citinib, ustekinumab, and vedolizumab9,13. Among these 
alternatives, adalimumab presents a very versatile profile, 
being an approved therapeutic alternative for these IMIDs 
(Figure 1).

Due to the considerable variety of treatment options 
available, to make a well- informed decision for both the 
patient and the healthcare system, it is crucial to generate 
evidence that can support this decision-making process. 

Therefore, the aim of this study was to estimate the 
cost-effectiveness of adalimumab in Ps, RA, CD and UC 
compared to the most common treatments in Spain from 
the Hospital Pharmacy perspective. 

METHODS
A cost-effectiveness model was constructed comparing 
adalimumab vs current clinical alternatives for each pa-
thology. Studies with patients using biological drugs for 
Ps, RA, CD or UC were included in the model.

Literature Review
A systematic literature review was conducted (Supple-
mental Table 1) following Cochrane guidelines in key 
databases: MEDLINE, Embase, Database of Abstracts of 
Reviews of Effects, National Health Service Economic 
Evaluation Database, and Health Technology Assess-
ment. The search was performed following the PICO-S-T 
approach as follows.
 - P (Patient): Patients suffering: Ps, RA, CD, and UC.
 - I (Intervention): adalimumab.
 - C (Comparator): Only active substances reimbursed 

and currently used in clinical practice in Spain for 
each of the indications were included: baricitinib, 
certolizumab, etanercept, golimumab, guselkumab, 
infliximab, ixekizumab, secukinumab, tocilizumab, 
tofacitinib, upadacitinib, ustekinumab, vedolizumab

 - O (Outcome): Effectiveness indicators: Psoriasis Area 
and Severity Index (PASI) for Ps; Disease Activity In-
dex (DAS28) and American College of Rheumatology 
(ACR) for RA; Crohn Disease Activity Index (CDAI), 
clinical remission and clinical response for CD; and 
Mayo scale (clinical remission and clinical response) 
and haemorrhage for UC.

 - S (Study Type): Terms involving direct or indirect me-
ta-analyses: Indirect Treatment Comparison, Network 
Meta-Analysis, Mixed-Treatment Comparison.

 - T (Time Frame): From 2015 to September 2021. 
Searches were limited to articles published in Eng- 

lish and Spanish. Attempts were made to identify the full 
texts of all conference abstracts, however, where none 
were available, abstracts were excluded due to insuffi-
cient information being reported. In addition, a hand 
search of the identified literature references was con-
ducted. All references were downloaded, and duplicates 
were removed. 

Figure 1: Treatments according to approved indications
 

Adapted from Kim et al. 202021. 
ABA: Abatacept, ADA: Adalimumab, ANA: Anakinra, APR: Apremilast 
BAR: Baricitinib, BRO: Brodalumab, CER: Certolizumab, ETA: Etanercept, 
GOL: Golimumab, GUS: Guselkumab, INF: Infliximab, IXE: Ixekizumab,  
RIT: Rituximab, SAR: Sarilumab, SEC: Secukinumab, TOC: Tocilizumab, 
TOF: Tofacitinib, UPA: Upadacitinib, UST: Ustekinumab, VED: Vedolizumab 
NAT: Natalizumab.



Cost-effectiveness analysis of adalimumab in patients with immune-mediated inflammatory diseases in Spain

Rev. OFIL·ILAPHAR 2023 [first on line] / Original / 3

The review of titles and abstracts was performed 
blindly by two investigators experienced in systematic re-
views. In the case of disagreement over a reference, a 
consensus was reached with the participation of a third 
investigator. The quality of those references that met the 
inclusion criteria was assessed using the Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) extension for network meta-analysis (NMA)  
guidelines14.

For the studies finally selected, information was ob-
tained on the comparators, the effectiveness indicator, 
the pathology, and the meta-analysis method used.

Costs
In order to estimate the pharmacological cost of the treat-
ments, the “BOT PLUS” database from the general phar-
maceutical council of Spain was used at ex-factory price15. 
From this price, the discount from Royal Decree 08/201016 
was applied and the price for the annual treatment was es-
timated using the appropriate dosage for each treatment.

Since drugs may be dual-priced or involved in public 
tenders, a panel of representative hospital pharmacists in 
Spain was constructed to estimate the range of potential 
discounts for each of the treatments evaluated. Based on 
the consultation with the panel of pharmacists, the mi-
nimum, average, and maximum discount for each treat-
ment applicable to the ex-factory price was estimated 
and subsequently validated at a consensus meeting. In 
this way, an attempt was made to estimate what the real 
pharmacological cost could be at hospital level.

For the estimation of non-pharmacological costs, in-
formation associated with each pathology was obtained 
from the literature. In this regard, for Ps the study by Al-
fageme et al. 201617 was used, for RA the study by León 
et al. 201618, and for UC the study by Trigo-Vicente et al. 
202019 . For CD, no cost or cost-effectiveness study of 
sufficient quality was found. Therefore, the cost of CD 
was assumed to be similar to the cost of UC. All costs 
were updated to the 2020 consumer price index from the 
national statistics institute20.

Total costs were calculated from the sum of the two 
previous costs:

 
Cost-effectiveness analysis
The measures of effectiveness analysed were the Number 
Needed to Treat (NNT) versus Placebo (PLC) directly or cal-
culated from the response probabilities (Relative Risk or 
Odds Ratio). The results of the cost-effectiveness analysis 
were expressed using the incremental cost-effectiveness 
ratio (ICER) of adalimumab vs alternatives, calculated 
using the following formula (Supplemental Figure 1):

 An alternative was defined as the most cost-effecti-
ve when it was less costly and more effective (dominant) 
than the rest of the evaluated alternatives. Alternatively, 
when there was no dominant option:
a. if statistically significant differences in effectiveness 

were seen, a cost-effectivity analysis was performed. 
The alternative with the lowest cost per response 
against PLB was defined as the most cost-effective or, 

b. if there was no evidence of statistically significant di-
fferences in effectiveness, a cost-minimization analy-
sis was performed. An alternative was defined as the 
most cost-effective when it was identified as the al-
ternative with the lower cost. 

Sensitivity analysis
A deterministic sensitivity analysis of the response varia-
bles was carried out based on the range of discounts that 
could be assumed for the drugs in each indication. In ad-
dition, a probabilistic sensitivity analysis was performed 
for each pathology to estimate the probability that adali-
mumab was the most cost-effective treatment, modifying 
the parameters according to their plausible range. The 
distributions for costs (gamma) and probabilities (beta) 
were assumed as indicated in the main guidelines21.

RESULTS
Screening
The initial search led to 128 studies, mainly from Ps and RA 
(Supplemental Table 2). After peer review, 47% of them 

Table 1. Characteristics of selected studies
 

ABA: Abateceptc, ACR: American College of Rheumatology, ADA: Adalimumab, CD: Crohn Disease, CER: Certolizumab, DAS: Disease Activity Score, ETA: 
Etanercept, GOL: Golimumab, INF: Infliximab, IXE: Ixekizumab, PASI: Psoriasis Area and Severity Index, MA: Meta-anlysis Ps: Psoriasis, RA: Rheumatoid 
Arthritis, TOC: Tocilizumab, TOF: Tofacitinib, UC: Ulcerative Colitis, UPA: Upadacitinib, UST: Ustekinumab, VED: Vedolizumab.
*Drugs discarded for the analyses due to current clinical practice.
**Leil TA is not a Network MA, it is a modelization; therefore, it doesn’t exactly matches the PRISMA-NMA checklist.

First Author Year Pathology Treatments Indicators Type of MA Quality

Armstrong AW22 2021 Ps ADA, APR*, ETA, GUS, INF*, IXE, SEC, 
UST PASI 70, PASI 90, PASI 100 Network MA 75%

Leil TA23 2021 RA ABA*, ADA, CER, ETA, RIT*, TOC, TOF DAS-28 Model-Based MA 53%**

Song G24 2019 RA ADA, TOF, UPA ACR-20 Network MA 84%

Tarp S25 2017 RA ABA*, ADA, ANA*, CER, ETA, GOL, INF, 
MTX*, RIT*, TOC ACR-50 Network MA 84%

Singh S26 2018 CD ADA, CER*, INF, UST, VED Chron’s Disease Activity Index Network MA 91%

Lohan C27 2019 UC ADA, INF, TOF, VED Clinical Response, Clinical 
Remission Network MA 91%
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were discarded as clinical trials, observational studies, or 
opinion articles. When reviewing the 68 eligible articles 
in detail, 62 were discarded for not including adalimu-
mab or the main target treatments, for using a different 
clinical outcome, and for conducting analyses other than 
direct or indirect meta-analyses. No studies were available 
for some drugs (Brodalumab, and Sarilumab). (Figure 2)

Finally, the meta-analyses included were Armstrong22 
for PS, Leil23, Song34 and Tarp35 for RA, Singh26 for CD, 
and Lohan27 for UC (Table 1).

Effectiveness
When evaluating PASI75, PASI90 and PASI100 for Ps, gu-
selkumab, ixekizumab, and secukinumab were found to 
have a statistically superior response rate to adalimumab, 
etanercept, and ustekinumab22. 

For RA, it was noted that each included study had a 
different measure of effectiveness (DAS-28 Leil23, ACR20 
Song24 and ACR50 Tarp25). Focusing on the treatments, 
tocilizumab showed a significantly higher reduction in 
DAS-28 than adalimumab, certolizumab, etanercept, and 
tofacitinib25. However, for the ACR20 and ACR50 effec-
tiveness indicator, no statistically significant differences 
were observed between adalimumab, certolizumab, eta-
nercept, golimumab, infliximab, tocilizumab, tofacitinib, 
and upadacitinib 23,24.

For CD, no significant differences were detected be-
tween adalimumab, infliximab, ustekinumab, and vedo-
lizumab26.Similarly, for UC, no significant differences in 
Mayo scale (clinical remission and clinical response) were 
observed for adalimumab, infliximab, tofacitinib and  
vedolizumab27. 

Cost-effectiveness
For Ps, adalimumab showed a cost per NNT vs PLC in PASI75 
of €8,338.89, lower than the three treatments with a sta-
tistically higher effectiveness: secukinumab (€14,626.17), 
ixekizumab (€12,285.85), and guselkumab (€13,236.66). 
Therefore, ADA was the most cost-effective option. In 
PASI90 and 100, the results followed the same trend, but 
with less difference between ADA (PASI90, €10,584.62; 
PASI100 €19,944.89) and the rest of treatments, although 
ADA was always the most cost-effective option.  

When evaluating the total annual cost of RA treat-
ments, adalimumab was found to have a cost of €4,529 
compared to €4,650-€10,001 for other TNF-alpha/Inter-
leukin inhibitors, therefore making it the treatment with 
the lowest cost compared to the alternatives (Figure 3). If 
ACR20 or ACR50 are considered as the measure of effec-
tiveness, as no differences in efficacy were observed, a 
cost-minimisation analysis was performed, making it the 
most cost-effective treatment. On the other hand, if the 
measure of effectiveness is DAS-28, then the cost per re-
duction of DAS-28 for tocilizumab is €3,763 compared  
to adalimumab

In CD, adalimumab reduced the total direct annual 
cost by €120.80 compared to infliximab, by €4,463.24 
compared to ustekinumab, and by €5,483.48 compa-
red to vedolizumab (Figure 3). In terms of effectiveness, 
no significant differences were detected between treat-
ments, consequently, in a cost-minimisation analysis, ada-
limumab was the most cost-effective treatment.

Finally, in the case of UC, adalimumab reduced the 
total direct annual cost by €120.80 versus infliximab, 
€3,028.16 versus tofacitinib, and €5,483.48 versus vedo-
lizumab (Figure 3). Given that no differences in efficacy 
were observed, a cost-minimisation analysis was perfor-
med between the treatments, which showed adalimu-
mab to be the most cost-effective treatment. 

Sensitivity Analysis
Modifying the discount range between the minimum and 
maximum showed the same trend observed in the ove-
rall results, except when extreme discounts were applied 
for infliximab, therefore making it the most cost-effective 
treatment. However, multivariate Monte Carlo analysis 
showed that adalimumab was the treatment most likely 
to be cost-effective over the others, 3-4 times more likely 
than infliximab.

DISCUSSION
Biological drugs remain an essential pillar in the manage-
ment of IMIDs, however, until the introduction of biosimi-
lars they represented a significant pharmacological cost. 
Due to their economic impact, their use has been limited 
in some cases28. With the increasing use of biosimilars, 
the need to assess the efficiency of the therapeutic arse-
nal is reopened, as there have been some pharmacoeco-
nomic analyses with negative results for biologic drugs in 
the past29, and its early initiation in patients has yet to be 
evaluated in cost-effectiveness studies30.

With the development of biosimilars, competition 
has increased in the IMIDs market, therefore reducing 
the costs of biological treatments without reducing their 
effectiveness. Moreover, it is worth considering that im-
proving the efficiency of the healthcare system allows 
resources to be invested in more expensive drugs in the 
neediest populations. 

Currently there is inaccurate information on drug 
prices at the hospital level due to the availability of dual 
pricing thus reducing the accuracy of cost-effectiveness 
studies. The study by Espín et al. reports that for Spain, 
the differences between net hospital expenditure and 
aggregate expenditure range between 22% and 34%, 
without considering other mandatory discounting. This 
value is similar to the 18% observed in the same study 
for the EU5 (France, Germany, Italy, Spain, and the United 
Kingdom)31.

In our study, a panel of experts was conducted in 
order to identify the potential discount range for each 
drug. Doing so, our study tries to provide an accurate 
description of the cost-effectiveness of the drugs evalua-
ted. Nevertheless, we should consider that hospital price 
negotiation depends on many factors such as the type of 
hospital, the number of patients, or its relationship with 
the pharmaceutical industry, hence variations may appear 
between centres and in time. 

In terms of cost-effectiveness studies, our results, al-
though with a limited time horizon, show a similar trend 
to the study by Trigo-Vicente et al 202019 for UC. In that 
study, where a Markov model with a 10-year time horizon 
and similar treatments was performed, adalimumab was 
the most cost-effective treatment in patients with mode-
rate-severe UC in Spain.
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CONCLUSION
According to the pharmacoeconomic models develo-
ped for Ps, RA, CD, and UC, adalimumab is the most 
cost-effective treatment compared to the alternatives in 
IMIDs, except when the DAS-28 marker is used in RA, 
where the additional cost of tocilizumab is offset by its 
greater effectiveness.

Figure 2. PRISMA Flux diagram

CD: Chron’s Disease, Ps: Psoriasis, RA: Rheumatoid Arthritis, UC: Ulcerative Colitis
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Figure 3 Total cost of treatments for RA, UC, and CD

CD: Chron’s Disease, RA: Rheumatoid Arthritis, UC: Ulcerative Colitis
The most cost-effective treatment associated with the lowest cost, as no significant differences between treatments were detected, is shown in black.
Total cost include pharmacological and non-pharmacological cost
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