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Abstract
Background SDZ-ADL (GP2017; Sandoz GmbH, Austria) is an EMA-/FDA-approved adalimumab biosimilar. The effect of 
SDZ-ADL on quality of life (QoL) and patient-reported outcomes (PROs) was assessed as part of two phase III studies, one 
in patients with moderate‐to‐severe chronic plaque psoriasis (PsO; ADACCESS) and the other in patients with rheumatoid 
arthritis (RA; ADMYRA). Additionally, ADACCESS included patients with psoriatic arthritis (PsA).
Methods ADACCESS included 465 patients with PsO, whereas ADMYRA included 353 patients with RA. Both studies 
evaluated and confirmed equivalent efficacy, similar safety, and immunogenicity of SDZ-ADL with reference adalimumab 
(ref-ADL). A third of patients underwent multiple (four) treatment switches between study treatments starting at Week 17 
(ADACCESS); all patients switched from ref-ADL to SDZ-ADL at Week 24 (ADMYRA). Assessed PROs included Der-
matology Life Quality Index (DLQI) and EuroQol five-dimension health status questionnaire (EQ-5D-5L) in ADACCESS, 
Functional Assessment of Chronic Illness Therapy–Fatigue Scale (FACIT-Fatigue) score in ADMYRA, and Health Assess-
ment Questionnaire–Disability Index (HAQ-DI) in both studies.
Results In both studies, baseline scores for all PRO assessments were comparable between the two treatment groups. In 
ADACCESS, mean DLQI decreased from baseline in both groups, and the mean (standard deviation [SD]) percent reductions 
from baseline in DLQI were comparable between groups at Week 17 (SDZ-ADL, − 64.5 [80.3]; ref-ADL, − 70.6 [41.7]), 
which were sustained after the switch at Week 51 (‘continued SDZ-ADL,’ − 79.7 [36.2]; ‘continued ref-ADL,’ − 80.8 
[44.6]; ‘switched to SDZ-ADL,’ − 70.7 [32.2]; ‘switched to ref-ADL,’ − 69.3 [49.6]). In ADACCESS, the proportion of 
patients with an EQ-5D-5L score of 1 (no problems) increased from baseline for all five dimensions in all treatment groups 
and was comparable between treatment groups at Week 51. In ADACCESS, in patients with PsA at baseline, mean (SD) 
HAQ-DI scores decreased from baseline in both treatment groups, and scores were comparable between groups at Week 
17 (SDZ-ADL, 0.5 [0.6]; ref-ADL, 0.5 [0.6]) and after switching at Week 51 (‘continued SDZ-ADL,’ 0.4 [0.5]; ‘continued 
ref-ADL,’ 0.4 [0.6]; ‘switched to SDZ-ADL,’ 0.5 [0.8]; ‘switched to ref-ADL,’ 0.7 [0.6]). In ADMYRA, proportion of 
patients achieving HAQ-DI in the normal range (≤ 0.5) was comparable between treatment groups at Week 24 (SDZ-ADL, 
37.8%; ref-ADL, 36.3%) and after switching at Week 48 (‘SDZ-ADL,’ 41.6%; ‘ref-ADL/switched to SDZ-ADL,’ 40.0%). In 
ADMYRA, mean FACIT-Fatigue scores increased from baseline in both treatment groups. At Week 24, mean (SD) percent 
change from baseline in the FACIT-Fatigue scores was 75.4 (135.5) in SDZ-ADL and 73.0 (96.3) in ref-ADL groups; the 
scores were sustained after switching at Week 48.
Conclusion Treatment with SDZ-ADL and ref-ADL resulted in comparable improvements in PROs as well as QoL scores 
across the three diseases, PsO, PsA, and RA. Switching between SDZ-ADL and ref-ADL had no negative impact on PROs 
across the reported period.
Clinical trials.gov identifier NCT02744755, NCT02016105.
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Key Points 

Meaningful improvements in patient-reported outcomes 
(PROs) and quality of life scores were observed in 
both SDZ-ADL and reference adalimumab (ref-ADL) 
treatment groups. These data, together with evidence of 
comparable efficacy and safety findings, further support 
the biosimilarity of SDZ-ADL and ref-ADL.

To date, this is the first report describing PROs with an 
adalimumab biosimilar and reference medicine across 
three diseases, psoriasis, psoriatic arthritis, and rheuma-
toid arthritis.

1 Introduction

Immune-mediated inflammatory diseases (IMIDs), such as 
rheumatoid arthritis (RA), psoriasis (PsO), and psoriatic 
arthritis (PsA), are often associated with impaired physical 
functioning, work productivity, and quality of life (QoL) 
[1–3]. Biologics, including anti-TNF (tumor necrosis fac-
tor) medications, represent excellent therapeutic options 
in the management of these IMIDs [4–6]. The advent of 
biosimilars provides the potential to increase patient access 
to treatment at lower prices without compromising patient 
outcomes [7, 8].

Patient-reported outcomes (PROs) are standardized meas-
ures that provide a critical understanding of the benefits 
of the drug as well as reflect patient perspectives related 
to the disease and treatment [9]. The importance of PRO 
assessment has gained increasing recognition by regulatory 
authorities, clinicians, and patients [10–12]. PRO data from 
clinical trials may provide valuable evidence to labeling 
claims, clinical guidelines, and health policies [11–13]. In 
addition, incorporation of patient perspectives helps gather 
patient acceptability information, which in turn could assist 
clinicians and patients in selecting the best treatment by pro-
viding a clearer picture of the benefits that lead to improved 
quality of care [14, 15].

Although the risk of any negative clinical consequences 
of switching a patient from a reference biologic medici-
nal product to a biosimilar is not substantiated by clinical 
evidence, this perception still exists among physicians and 
patients [16, 17]. Patients switching from reference biologic 
medicinal products to biosimilars sometimes perceive dis-
ease worsening and/or occurrence of adverse events follow-
ing the switch, which may be due to negative patient expec-
tations concerning treatment, that is, the nocebo effect [18, 

19]. This could lead to nonadherence to a medicine, which 
in turn can affect disease and QoL.

SDZ-ADL (Sandoz adalimumab; GP2017;  Hyrimoz®; 
Sandoz GmbH, Austria) is an adalimumab biosimilar 
[20–22]. The equivalent efficacy and comparable safety of 
SDZ-ADL to reference adalimumab (ref-ADL;  Humira®; 
AbbVie Ltd., Maidenhead, United Kingdom) in patients with 
moderate‐to‐severe chronic plaque PsO was demonstrated in 
the phase III ADACCESS study. The primary endpoint of 
the Psoriasis Area and Severity Index (PASI)-75 response at 
Week 16 was met; the 95% confidence interval (CI) for the 
difference in PASI-75 between the SDZ-ADL and ref-ADL 
treatment groups was contained within a prespecified margin 
of ±18%. In addition, switching between SDZ-ADL and ref-
ADL up to four times had no impact on efficacy, safety, or 
immunogenicity [23]. Another study (ADMYRA) in patients 
with moderate-to-severe RA also demonstrated equivalent 
efficacy of SDZ-ADL and ref-ADL, with a sustained and 
comparable efficacy after switching patients from ref-ADL 
to SDZ-ADL [24]. One of the objectives of these two stud-
ies was to compare QoL improvements in patients treated 
with SDZ-ADL versus ref-ADL. The effect of treatment 
switch between SDZ-ADL and ref-ADL on PROs was also 
evaluated. Furthermore, the influence of the treatment on 
patients’ level of functional ability and activity was assessed 
in patients with concurrent PsA in the ADACCESS study. 
Here, we present the PRO assessment results across PsO, 
PsA, and RA indications from the two studies.

2  Methods

2.1  Study Design

The study design and patient populations of the ADAC-
CESS and ADMYRA studies have been reported previously 
[23, 24]. ADACCESS was a randomized, double-blinded, 
multicenter, phase III confirmatory study in patients with 
plaque PsO. Eligible patients were randomized 1:1 to 
receive 80 mg SDZ-ADL or ref-ADL by subcutaneous 
(SC) injection, followed by 40 mg every other week start-
ing 1 week after the initial dose until Week 15 (treatment 
period 1 [TP1]). Patients who had achieved at least 50% 
improvement in PASI at Week 16 were re-randomized (2:1) 
at Week 17 to either continue the initial treatment (defined 
as the ‘continued SDZ-ADL’ and ‘continued ref-ADL’ 
groups) or undergo a sequence of three treatment switches 
between SDZ-ADL and ref-ADL until Week 35 (defined 
as the ‘switched to SDZ-ADL’ and ‘switched to ref-ADL’ 
groups) (treatment period 2 [TP2]). From Weeks 35 to 51, 
all patients received the treatment originally assigned at 
randomization.
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ADMYRA was a randomized, double-blinded, parallel-
group, multicenter study in patients with moderate-to-severe 
RA. Eligible patients were randomized 1:1 to receive 40 mg 
SC SDZ-ADL or ref-ADL every other week for 24 weeks 
(study period 1 [SP1]). At Week 24, all patients with at least 
a moderate response by disease activity score, including the 
28-joint count Disease Activity Score–C-reactive protein 
(DAS28-CRP), according to the European League Against 
Rheumatism (EULAR) response criteria [25, 26] continued 
SDZ-ADL (defined as the ‘continued SDZ-ADL’ group) 
in the SDZ-ADL group and were switched to SDZ-ADL 
(defined as the ‘ref-ADL to SDZ-ADL’ group) in the ref-
ADL group for up to 46 weeks (study period 2 [SP2]), with 
an end-of-study visit at Week 48. The 48-week results are 
reported for the treatment groups that continued SDZ-ADL 
(‘SDZ-ADL’) and groups that switched from ref-ADL to 
SDZ-ADL (‘ref-ADL/switched to SDZ-ADL’).

Both studies were conducted in accordance with the ethi-
cal principles derived from the Declaration of Helsinki and 
International Conference on Harmonization Good Clinical 
Practices and in compliance with local regulatory require-
ments. The study protocols were approved by the Independ-
ent Ethics Committee or Institutional Review Board for each 
center. All patients provided written informed consent before 
entering the study.

2.2  Patient‑Reported Outcome (PRO) Assessments

2.2.1  ADACCESS Study: Patients with Moderate‐to‐Severe 
Plaque Psoriasis (PsO)

The PRO assessments included (1) mean actual scores and 
percent change from baseline in Dermatology Life Quality 
Index (DLQI) and the proportion of patients achieving a 
DLQI of 0 or 1 (indicating no impairment in health-related 
QoL [HRQoL]) up to Weeks 17 and 51; (2) mean EuroQol 
five-dimension health status questionnaire v2 (EQ-5D-5L) 
visual analog scale (VAS) scores by visit and proportion of 
patients achieving an EQ-5D-5L score of 1 (‘no problems’) 
up to Weeks 17 and 51; and (3) mean actual scores and per-
cent change from baseline in Health Assessment Question-
naire Disability Index (HAQ-DI) scores up to Weeks 17 and 
51 in the subset of patients with concurrent PsA (detailed 
methods in Electronic Supplementary Material [ESM]).

2.2.2  ADMYRA Study: Patients with Moderate‑to‑Severe 
Rheumatoid Arthritis (RA)

The endpoints assessed included (1) mean actual scores 
and percent change from baseline in the HAQ-DI score 
and the proportion of patients achieving the HAQ index in 
the normal range (≤ 0.5) and a score improvement > 0.3 at 

Weeks 4, 12, 24, and 48; (2) mean actual scores and per-
cent change from baseline in the Functional Assessment of 
Chronic Illness Therapy–Fatigue Scale (FACIT-Fatigue©) 
Scale scores at Weeks 4, 12, 24, and 48; (3) mean actual 
scores and percent change from baseline in Patient Global 
Assessment (PtGA) of disease activity and patient assess-
ment of RA pain at Weeks 2, 4, 12, 24, and 48 (detailed 
methods in ESM).

2.3  Statistical Analysis

Demographics, baseline characteristics, and continuous PRO 
variables were summarized using descriptive statistics. Cate-
gorical PRO variables were summarized by treatment group 
and visit using frequency and proportion. Continuous PRO 
variables included the absolute values and percent change 
from baseline for DLQI, EQ-5D-5L VAS scores, HAQ-DI 
scores, FACIT-Fatigue Scale, pain, and PtGA VAS scores. 
Categorical variables included the proportion of patients 
achieving an HAQ-DI score ≤ 0.5 and a score improvement 
> 0.3, and EQ-5D-5L dimension scores.

In both studies, PROs were analyzed in the full analysis 
set (FAS). During TP1, FAS consisted of all randomized 
patients in whom the study treatment had been administered 
(FAS for ADACCESS or SP1 FAS for ADMYRA). During 
TP2 and the extension phase (EP) of the ADACCESS study, 
FAS consisted of all patients who were re-randomized into 
TP2 (TP2 + EP FAS). During SP2 of the ADMYRA study, 
FAS included all patients entering SP2 (SP2 FAS).

3  Results

3.1  Patient Disposition and Baseline Characteristics

3.1.1  ADACCESS Study: Patients with Moderate‑to‑Severe 
Plaque PsO

Of the 465 patients randomized in the study, 402 (86.5%) 
(SDZ-ADL, n = 201 [87.0%]; ref-ADL, n = 201 [85.9%]) 
completed TP1 (ESM, Fig. S1a). A total of 379 (81.5%) 
patients were re-randomized to TP2; 323 (69.5%) patients 
continued to EP; and 301 (64.7%) patients completed the 
study. TP1 FAS and TP2 + EP FAS included 465 and 379 
patients, respectively. Baseline patient demographics and 
disease characteristics were well balanced between the 
treatment groups in TP1 FAS and TP2 + EP FAS [23]. 
Similarly, the PRO instrument scores were balanced at 
baseline between groups in TP1 and TP2 + EP FAS (ESM 
Table S1). Overall, 52 (22.5%) patients in the SDZ-ADL 
and 46 (19.7%) patients in the ref-ADL groups had PsA at 
baseline. In these patients, mean (standard deviation [SD]) 
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HAQ-DI total scores at baseline were comparable between 
treatment groups (ESM Table S1).

3.1.2  ADMYRA Study: Patients with Moderate‑to‑Severe RA

Of the 353 patients randomized in the study, 331 (93.8%) 
(SDZ-ADL, n = 163 [92.1%]; ref-ADL, n = 168 [95.5%]) 
completed SP1 (ESM, Fig. S1b). A total of 325 (92.1%) 
patients entered SP2 and 303 (85.8%) completed the study 
[24]. The SP1 and SP2 sets included 353 and 325 patients, 
respectively. Baseline demographics and disease character-
istics were well balanced and comparable between the treat-
ment groups in SP1 and SP2 FAS; a majority of the patients 
were female in both groups. At baseline, the PRO instrument 
scores were also balanced between the groups for SP1 and 
SP2 FAS (ESM Table S2).

3.2  PROs

3.2.1  ADACCESS Study: Patients with Moderate‑to‑Severe 
Plaque PsO

3.2.1.1 DLQI Scores at Week 17 and at Week 51 The mean 
(SD) DLQI scores were comparable in the SDZ-ADL and 
ref-ADL groups at baseline and at Week 17 (Table 1). After 
switching, mean (SD) DLQI continued to decrease and was 

comparable between the continued and switched treatment 
groups at Week 51. 

Mean (SD) percent change from baseline in total DLQI 
was comparable between groups during TP1; the scores 
continued to decrease after the switch during TP2 and were 
comparable between the continued and switched treatment 
groups at Week 51 (Fig. 1). However, a high variability in 
mean (SD) percent change in total DLQI scores from base-
line was observed. Mean (SD) percent change from baseline 
at Weeks 17 and 51 was also comparable between treatment 
groups for each of the six DLQI subscales (ESM Table S3).

The proportion of patients achieving a DLQI of 0 or 
1 was comparable between treatment groups at Week 17 
(SDZ ADL, 104/201 [51.7%]; ref-ADL, 99/200 [49.5%]) and 
after the switch at Week 51 (‘continued SDZ-ADL,’ 61/100 
[61.0%]; ‘continued ref-ADL,’ 59/104 [56.7%]; ‘switched 
to SDZ-ADL,’ 24/47 [51.1%]; ‘switched to ref ADL,’ 28/50 
[56.0%]).

3.2.1.2 EQ‑5D‑5L Scores at  Week 17 and  at  Week 51 The 
mean (SD) EQ-5D-5L VAS scores were comparable 
between treatment groups at baseline; there was a ten-point 
increase from baseline at Week 17. Mean (SD) EQ-5D-5L 
scores continued to increase and were comparable across 
the continued and switched groups after switching (Table 1, 
Fig. 2).

Table 1  Mean scores of DLQI and EQ-5D-5L in patients with moderate-to-severe plaque psoriasis and HAQ-DI scores in patients with psoriatic 
arthritis (ADACCESS study; TP1 FAS, TP2 + EP FAS)

DLQI Dermatology Life Quality Index, EP extension phase, EQ-5D-5L EuroQol five-dimension health status questionnaire, FAS full analysis 
set, HAQ-DI Health Assessment Questionnaire Disability Index, NA not available, ref-ADL reference adalimumab, SD standard deviation, SDZ-
ADL Sandoz biosimilar adalimumab, TP1 treatment period 1, TP2 treatment period 2
a Performed only in patients with psoriatic arthritis. 
TP1 FAS consisted of all randomized patients in whom the study treatment had been administered during TP1. TP2 + EP FAS consisted of all 
patients who were re-randomized into TP2

Patient-reported outcomes
Mean (SD)

TP1 TP2

SDZ-ADL
N = 231

ref-ADL
N = 234

Switched to 
SDZ-ADL
N = 63

Continued ref-ADL
N = 127

Switched to ref-ADL
N = 63

Continued SDZ-ADL
N = 126

DLQI
Baseline 14.1 (7.8) 13.5 (7.6) 13.1 (7.4) 13.7 (7.7) 12.3 (7.7) 14.5 (7.7)
Week 17 4.2 (5.7) 3.9 (5.3) 3.8 (5.0) 3.6 (4.9) 3.3 (4.2) 3.6 (4.8)
Week 51 NA NA 4.1 (5.3) 2.3 (3.2) 3.1 (5.0) 2.4 (4.1)
EQ-5D-5L score
Baseline 69.7 (22.5) 69.2 (23.0) 70.7 (24.1) 68.3 (23.1) 72.7 (20.6) 68.2 (23.3)
Week 17 80.6 (17.6) 80.9 (19.4) 82.0 (18.4) 80.9 (19.7) 82.6 (15.0) 80.5 (18.1)
Week 51 NA NA 85.0 (16.5) 88.3 (10.9) 85.5 (12.4) 87.4 (10.2)
HAQ-DI scorea n = 52 n = 46 n = 13 n = 25 n = 15 n = 24
Baseline 0.6 (0.6) 0.7 (0.6) 0.9 (0.6) 0.6 (0.5) 0.6 (0.7) 0.7 (0.6)
Week 17 0.5 (0.6) 0.5 (0.6) 0.6 (0.7) 0.4 (0.6) 0.6 (0.6) 0.4 (0.5)
Week 51 NA NA 0.5 (0.8) 0.4 (0.6) 0.7 (0.6) 0.4 (0.5)
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The proportion of patients with EQ-5D-5L scores of 1 (no 
problems) increased from baseline to Week 51 for all five 
dimensions of the scale and was comparable between treat-
ment groups (ESM Fig. S2). Improvements in all categories 
of EQ-5D dimensions observed during TP1 continued after 

the switch during TP2 and were comparable across the con-
tinued and switched groups.

3.2.1.3 HAQ‑DI Scores at Week 17 and at Week 51 in Patients 
with PsA at Baseline In the subset of patients with concur-

Fig. 1  Percent change in DLQI from baseline to Week 51 in patients 
with moderate‐to‐severe plaque PsO (ADACCESS study; TP2 + EP 
FAS). The vertical bars represent SD. TP2 + EP FAS consists of all 
patients who were re-randomized into TP2. Patients were analyzed 
according to the treatment assigned at re-randomization. DLQI scores 

range from 0 to 30, with higher scores indicating greater impairment 
in the health-related quality of life. DLQI Dermatology Life Quality 
Index, EP extension phase, FAS full analysis set, PsO psoriasis, ref-
ADL reference adalimumab, SD standard deviation, SDZ-ADL San-
doz biosimilar adalimumab, TP2 treatment period 2

Fig. 2  Mean EQ-5D-5L scores up to Week 51 in patients with mod-
erate‐to‐severe plaque PsO (ADACCESS study; TP2 + EP FAS). 
TP2 + EP FAS consists of all patients who were re-randomized into 
TP2. Following the intent-to-treat principle, patients were analyzed 
according to the treatment assigned at re-randomization. EQ-5D-5L 
visual analog scores range from 0 to 100, with lower scores indicating 

greater impairment in the health-related quality of life. BL baseline, 
EP extension phase, EQ-5D-5L EuroQol five-dimension health status 
questionnaire, FAS full analysis set, PsO psoriasis, ref-ADL reference 
adalimumab, SD standard deviation, SDZ-ADL Sandoz biosimilar 
adalimumab, TP2 treatment period 2
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rent PsA at baseline, mean (SD) HAQ-DI scores were com-
parable in the SDZ-ADL and ref-ADL groups at baseline 
and at Week 17 (Table 1). There was an overall decrease 
in mean (SD) HAQ-DI total scores across the treatment 
groups at Week 51. The mean percent change from baseline 
in HAQ-DI total scores was similar between the continued 
and switched treatment groups at all time points (Fig.  3). 
However, as the treatment groups were small, a high vari-
ability in mean (SD) percent change in HAQ-DI total scores 
from baseline was observed.

3.2.2  ADMYRA Study: Patients with Moderate‑to‑Severe RA

3.2.2.1 HAQ‑DI scores at  Week 24 and  at  Week 48 Mean 
HAQ-DI scores decreased in the SDZ-ADL and ref-ADL 
treatment groups at Week 24, indicating an improvement in 
HRQoL (Table 2). Mean (SD) percent change from baseline 
in HAQ-DI scores was also comparable between both treat-
ment groups at Week 24. After switching, mean HAQ-DI 
scores remained stable and mean (SD) percent change from 
baseline at Week 48 was sustained, with no clinically mean-
ingful differences between the treatment groups (ESM, Fig. 
S3a).

The proportion of patients achieving HAQ-DI in the nor-
mal range (≤ 0.5) was comparable between treatment groups 
at Week 24 (SDZ-ADL, 62/164 [37.8%]; ref-ADL, 61/168 
[36.3%]) and after switching at Week 48 (‘SDZ-ADL,’ 

Fig. 3  Mean percent change from baseline in HAQ-DI total scores 
up to Week 51 in patients with PsA (ADACCESS study; TP2 + 
EP FAS). TP2 + EP FAS consists of all patients who were re-rand-
omized into TP2. Patients were analyzed according to the treatment 
assigned at re-randomization. Each item in HAQ-DI is scored on a 
four-point scale from 0 to 3, representing ‘without any difficulty’ (0), 

‘with some difficulty’ (1), ‘with much difficulty’ (2), and ‘unable to 
do’  (3). EP extension phase, FAS full analysis set, HAQ-DI Health 
Assessment Questionnaire Disability Index, PsA psoriatic arthritis, 
ref-ADL reference adalimumab, SD standard deviation, SDZ-ADL 
Sandoz biosimilar adalimumab, TP2 treatment period 2

Table 2  Mean scores of HAQ-DI and FACIT-Fatigue in patients with 
moderate-to-severe rheumatoid arthritis (ADMYRA study; SP1, SP2 
FAS)

SP1 FAS consisted of all randomized patients in whom the study 
drug was administered. SP2 FAS consisted of all SP1 FAS patients 
who entered SP2
FACIT Functional Assessment of Chronic Illness Therapy, FAS full 
analysis set, HAQ-DI Health Assessment Questionnaire Disability 
Index, NA not available, ref-ADL reference adalimumab, SD stand-
ard deviation, SDZ-ADL Sandoz biosimilar adalimumab, SP1 study 
period 1, SP2 study period 2, VAS visual analog scale

Patient-
reported 
outcomes
Mean (SD)

SP1 SP2

SDZ-ADL
N = 177

ref-ADL
N = 176

Continued 
SDZ-ADL
N = 159

ref-ADL/
switched to 
SDZ-ADL
N = 166

HAQ-DI© score
Baseline 1.49 (0.6) 1.46 (0.6) 1.48 (0.7) 1.44 (0.6)
Week 24 0.84 (0.6) 0.85 (0.6) 0.81 (0.6) 0.85 (0.6)
Week 48 NA NA 0.85 (0.7) 0.82 (0.7)
FACIT-Fatigue score
Baseline 24.71 (8.8) 25.33 (10.1) 24.86 (8.9) 25.47 (10.1)
Week 24 37.08 (9.2) 38.08 (9.3) 37.31 (9.0) 38.06 (9.4)
Week 48 NA NA 36.22 (9.8) 37.01 (9.7)
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69/166 [41.6%]; ‘ref-ADL/switched to SDZ-ADL,’ 66/165 
[40.0%]). Similarly, the proportion of patients who achieved 
HAQ-DI score improvement > 0.3 was comparable in both 
treatment groups at Week 24 (SDZ-ADL, 116/164 [70.7%]; 
ref-ADL, 128/168 [76.2%]) and after switching at Week 48 
(‘SDZ-ADL,’ 115/166 [69.3%]; ‘ref-ADL/switched to SDZ-
ADL,’ 116/165 [70.3%]).

3.2.2.2 FACIT‑Fatigue Scale Scores at Week 24 and at Week 
48 The mean FACIT-Fatigue scale scores were comparable 
in the SDZ-ADL and ref-ADL treatment groups at Week 
24 (Table  2). The mean (SD) percent change from base-
line indicated a similar improvement in the FACIT-Fatigue 
Scale for both treatment groups at Week 24. The improve-
ment was sustained further up to Week 48 (ESM, Fig. S3b).

3.2.2.3 PtGA of  Disease Activity Scores at  Week 24 
and  at  Week 48 At baseline, the mean (SD) PtGA VAS 
scores were comparable between SDZ-ADL (64.4 [17.4]) 
and ref-ADL (65.2  [18.5]) treatment groups. Mean (SD) 
change from baseline in PtGA VAS scores improved and 
was comparable in the SDZ-ADL versus ref-ADL groups at 
Week 24 (− 38.2 [24.1] vs − 41.5 [23.9]) and in the ‘SDZ-
ADL’ versus ‘ref-ADL/switched to SDZ-ADL’ groups at 
Week 48 (− 35.1 [25.7] vs − 39.4 [25.7]).

3.2.2.4 Patient Assessment of  Pain Scores at  Week 24 
and at Week 48 The mean (SD) pain scores were compara-
ble in the SDZ-ADL versus ref-ADL treatment groups (64.1 
[18.7] vs 64.3 [18.4]). Mean (SD) reduction from baseline 
in pain scores was comparable in the SDZ-ADL versus ref-
ADL (− 38.5 [25.7] vs − 41.4 [24.2]) treatment groups at 
Week 24 and in the ‘SDZ-ADL’ versus ‘ref-ADL/switched 
to SDZ-ADL’ treatment groups at Week 48 (− 36.0 [27.7] 
vs − 39.2 [26.9]).

4  Discussion

HRQoL is reportedly impaired in IMIDs, including RA, 
PsA, and PsO [1–3]; PROs are therefore gaining consider-
able interest as they provide valuable evidence to inform 
clinical decision–making, pharmaceutical labeling claims, 
and health policies [10–13]. The primary results of the 
ADACCESS and ADMYRA studies demonstrated equiva-
lent efficacy between SDZ-ADL and ref-ADL in patients 
with PsO [23] and RA [24], respectively. Results from the 
PROs assessed in the two studies confirm that both treat-
ments lead to comparable improvements in HRQoL across 
the three diseases, PsO, PsA, and RA. Further, switching 
between treatments did not affect HRQoL between the con-
tinued and switched treatment groups, as seen by similar 

outcomes for all PRO assessment tools, including DLQI, 
EQ-5D-5L, HAQ-DI, and FACIT-Fatigue Scale.

In comparison with DLQI data for reference biologic 
medicinal product in PsO [27], baseline data and improve-
ment up to Week 16 were comparable, showing mean 
improvements of 8.4 in the historical data in over 800 
patients compared with 9.7/9.1 for SDZ-ADL/ref-ADL in 
the ADACCESS study; these values are well above the mini-
mal clinically important difference (MCID) of 4 [28]. The 
results from this study are also consistent with data from 
other trials, such as the AURIEL-PsO study, wherein treat-
ment with a reference biologic medicinal product versus an 
adalimumab biosimilar in patients with moderate-to-severe 
plaque-type PsO resulted in comparable improvements in 
QoL measures until Week 16. A single switch from the refer-
ence biologic medicinal product to biosimilar adalimumab 
at Week 16 had no impact on patient QoL, indicated by sus-
tained QoL improvements observed until Week 52 [29]. In 
the AURIEL-RA study, no clinically meaningful differences 
in QoL measures were observed until Week 52 after a sin-
gle switch from the reference biologic medicinal product to 
biosimilar adalimumab at Week 24 [30].

In the subset of patients with PsA in the ADACCESS 
study, mean improvements of 0.1 (SDZ-ADL) and 0.2 (ref-
ADL) in HAQ-DI scores up to Week 17 were seen. These 
results are in line with previous studies, such as ADEPT, 
wherein treatment with a reference biologic medicinal prod-
uct resulted in a mean improvement of 0.3 in the HAQ-DI 
score at Week 24 [31]. Improvements in HAQ-DI scores 
observed in patients with RA in the ADMYRA study suggest 
that SDZ-ADL improves functional capacity and reduces 
disability in patients with RA, and the switch does not affect 
QoL. In the ARMADA study wherein patients with RA were 
treated with reference adalimumab [32], the mean baseline 
HAQ-DI score was 1.55, with a mean improvement of 0.62 
at Week 24. Similar trends were observed in the ADMYRA 
study; mean improvements in the HAQ-DI total score at 
Week 24 were 0.65 and 0.58 in the SDZ-ADL and ref-ADL 
groups, respectively, exceeding an MCID of 0.22 [33]. Lim-
itations of these analyses are their descriptive nature and 
the high variability observed, as seen in the large standard 
deviations for all outcome measures, particularly in the small 
group of PsA patients.

The strength of the analyses is that this is the first report 
describing PROs of an adalimumab biosimilar and refer-
ence biologic medicinal product across the three diseases: 
PsO, PsA, and RA. To date, limited QoL data are available 
on biosimilars. Given the chronic nature of IMIDs, PROs 
providing QoL data could assist physicians in decision–mak-
ing, leading to improved quality of care [14, 15]. PRO data, 
together with evidence of comparable clinical and safety 
findings [23, 24] from the ADACCESS and ADMYRA 
studies, further support the biosimilarity of SDZ-ADL 
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and ref-ADL. In addition, these data provide reassurance 
to patients and physicians that SDZ-ADL provides good 
and sustained improvements in QoL, similar to ref-ADL. 
Patient registry studies that monitor the real-world clinical 
use of approved biosimilars would help to further validate 
the effects of switching from reference biologic medicinal 
products to biosimilars on effectiveness, safety, and QoL.

5  Conclusions

Treatment with SDZ-ADL and ref-ADL resulted in compa-
rable improvements in PROs as well as QoL scores across 
the three diseases, PsO, PsA, and RA. These improvements 
were sustained after switching. Switching between SDZ-
ADL and ref-ADL had no negative impact on PROs across 
the reported period.
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