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ABSTRACT

Objective/Aim: SB4 (Benepali®), the Etanercept biosimilar, is licenced in the UK for the same in-
dications as the reference product, Enbrel®. In 2016, the Rheumatology Department at Blackpool
Teaching Hospitals switched the Etanercept patients, who gave consent, to SB4. A proportion of
these patients switched back to Etanercept and therefore we aimed to investigate the reasons of
SB4 withdrawal and compare our results with the current evidence. Methods: We included all the
patients switched to SB4 until April 2018, identified from the departmental biologics database. We
also searched the published and grey literature through November 2018 for similar articles. Results:
72 Etanercept patients switched to SB4, of which 19 (26.4%) switched back to Etanercept within 6
months on the biosimilar product. All the 19 patients remained on Etanercept until the time of data
analysis. The main reason of withdrawal was loss of effect (LOE, 58%). In RA, the duration on Etaner-
cept was associated with SB4 withdrawal (OR 1.43 [95% CI 1.02, 2.00]) and LOE was reflected in
the DAS- 28, PGS and CRP increase and in the number of tender joints (all p <0.05). We found ten
observational studies reporting 3184 patients, who switched from Etanercept to SB4 and 432 of
them (14%) stopped SB4. Conclusion: The majority (73.6%) stayed on SB4, which is consistent
with the current evidence. Taking also into consideration the results of the other studies, it is unclear
if this withdrawal is a true failure on SB4, nocebo effect or spontaneous disease flare.
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medicines must demonstrate that they are as safe and as
effective as the originator, and have the same quality char-
acteristics. A comprehensive study demonstrated that
SB4 is highly similar to the reference product (Enbrel®) in
terms of structure, physicochemical characteristics, and
biological activity.?2 A phase lll, randomized, double-blind
study comparing SB4 with Enbrel® in patients with mod-
erate to severe rheumatoid arthritis despite methotrexate
therapy concluded that the efficacy was comparable be-
tween the two groups with a similar safety profile.®
Based on these data, the Agency’s Committee for Medici-
nal Products for Human Use (CHMP) decided the approv-
al of SB4 to all indications for which the reference product,
Etanercept is approved and therefore the EMA (European
Medicines Agency) recommended its authorization in the
European Union.* On 15t April 2016, a new CMU (Com-
mercial Medicines Unit) contract started in the UK with
price for SB4 10% below that of the reference product.’
On this background, in 2016 the Rheumatology De-
partment at Blackpool Teaching Hospitals contacted all
patients receiving (Enbrel®) by letter to inform them of
the possibility of switching to SB4. A series of patient
information meetings were held, informing patients on
Enbrel® about the cost benefits of switching to SB4. Pa-
tients were also advised they could switch back to En-
brel®, if they experienced any adverse effects or loss of
effect (LOE). Patients who could not attend the group
information meetings were counselled about the switch
during their next routine clinical appointment. Only pa-
tients who gave verbal consent were switched.
Although the aforementioned studies’ results ensure that
switching patients from Enbrel® to SB4 has significant
cost benefits without any efficacy or safety issues, we re-
alized in clinical practice that a proportion of our patients
switched back to the reference product (Enbrel®). There-
fore, we decided to look through the clinical letters of our
patients and investigate which were the reasons of SB4
withdrawal, if there are any baseline associated factors, if
the LOE is reflected in the objective disease activity mea-
sures and compare our results with the current evidence.

MATERIALS AND METHODS

We report our observational study in accordance to the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement.®

We included all the rheumatology patients switching from
Enbrel® to SB4 until April 2018. The patients were iden-
tified from the departmental biologics database. Data
were collected from the patients’ records (clinical letters,
case notes and electronic record).

Switchers are the patients that changed from Enbrel® to
SB4. Non-switchers are the patients that maintained on
Enbrel® and did not change to SB4. Back-switchers are
the switchers, who stopped SB4 and restarted Enbrel®
during the follow-up period. Retention rate is the pro-
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portion of patients who stayed on the same medication
and on the other hand, withdrawal rate is the proportion
of patients that stopped their medication during the fol-
low-up period.

All data were analysed descriptively. Baseline character-
istics associated with SB4 withdrawal were explored by
multivariate logistic regression analysis stratified by diag-
nosis (rheumatoid arthritis [RA], axial spondyloarthrop-
athy [SpA], psoriatic arthritis [PsA]). The characteristics
included age, gender, duration of disease, co-treatment
with DMARDs, concomitant Methotrexate, number of bi-
ological DMARDs (bDMARDs) before Enbrel®, duration
on Enbrel®, number of swollen and tender joints, baseline
ESR and CRP; only for RA: seropositivity for RF and/or
anti-CCP, DAS-28 before any bDMARD, baseline DAS-28
and Patient Global Score (PGS); only for SpA: HLA- B27
status, Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) before any bDMARD, baseline BASDAI and pain
Visual Analogue Score (VAS) and only for PsA: Baseline
Patient (PtGA) and Physician Global Assessment (PGA).
Wilcoxon signed-rank test was performed to compare
the various expressions of disease activity (DAS- 28 and
PGS for RA, BASDAI and pain VAS for SpA, PtGA and
PGA for PsA, ESR, CRP, swollen and tender joints) be-
fore switching to SB4 and before SB4 withdrawal in pa-
tients with loss of effect.

For the literature review, we searched MEDLINE, Em-
base and the Cochrane Central Register of Controlled
Trials without any language limitations from inception to
November 2018. We also searched the abstracts of BSR
(British Society for Rheumatology), EULAR (European
League Against Rheumatism) and ACR/ARHP (American
College of Rheumatology/ Association of Rheumatology
Health Professionals) meetings from 2016 to 2018, since
the SB4 was given a marketing authorization in 2016.
The search was based on the following keywords: Be-
nepali®, SB4, Etanercept, Enbrel® and arthritis. Studies
reporting on patients switching from Enbrel® to SB4 were
selected for inclusion.

RESULTS

72 out of 104 (69.2%) patients on Enbrel® switched to
SB4 at Blackpool Teaching Hospitals NHS Foundation
Trust. The study duration was 19 months (interquartile
range [IQR] 17- 20). Baseline characteristics of switchers
are presented in Table 7.

19 (26.4%) SB4 patients switched back to Enbrel® within
6 months (IQR 3.5-10) on the biosimilar product. 12 out
of 19 patients had rheumatoid arthritis, 5 axial SpA and 2
PsA. The reasons of withdrawal were LOE (58%), adverse
events (32%), infection (5%) and difficulty using the pen
device (5%). The reported adverse events were head-
ache, dyspnoea, weight gain, hair loss, rash and fatigue.
In RA, the duration on Enbrel® was associated with SB4
withdrawal (OR 1.43 [95% CI 1.02, 2.00]) and no statisti-
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Table 1. Baseline characteristics of patients switching from Etanercept (Enbrel®)to SB4 (Benepali®) at Blackpool Teach-

ing Hospitals NHS Foundation Trust

Rheumatoid arthritis Axial Spondyloarthropathy Psoriatic arthritis
Number, n 36 23 13
Female, n (%) 27 (75%) 7 (30%) 6 (46%)
Age, years 62 (56- 77) 56 (46- 66) 54 (51.5- 67.5)
Duration on Etanercept before
switching to SB4, years 3.8(2.3-7.5) 5.2 (3.1-7.5) 2.8 (2.3-6.6)
Duration on Etanercept of
patients in clinical remission 54(4.3-71) 5.7(2.9-7.2) 3.3 (2.5- 6.4)
before switching to SB4, years
Duration of disease before
switching to SB4, years 15 (8.2- 21) 29 (17.3- 38) 17 (12.5- 26.5)
rC])c()O—A);reatment with DMARDs, 32 (89%) 2 (8.7%) 9 (69.2%)
rC])c()ogjommant Methotrexate, 26 (72%) 1 (4,3%) 6 (46.2%)
On other bDMARDs before 0 o 0
Etanercept, n (%) 8 (22.2%) 4 (17.4%) 2 (15.4%)
DAS- 28 before any bDMARD 6.18 (6.72- 6.71) NA NA
DAS- 28 before switching to 2.87 (1.89- 3.79) NA NA
SB4
BASDAI before any bDMARD NA 7.01 (6.25- 8.68) NA
BASDAI before switching to NA 2.95 (1.94- 4.85) NA
SB4
Number of tender joints, n 1.00 (0.00- 4.00) 0.00 (0.00- 0.00) 1.00 (0.00- 2.50)
Number of swollen joints, n 1.00 (0.00- 2.00) 0.00 (0.00- 0.00) 1.00 (0.00- 2.00)
FoR before suitafing 1o 854 12.50 (6.00- 19.75) 6.00 (2.00- 9.00) 7.00 (5.00- 26.50)
ﬁg? dlbefore switching o SB4, 2,00 (1.00- 5.00) 4.00 (1.00- 7.90) 2,00 (1.00- 9.50)

Numbers are medians (interquartile ranges). bDMARDs= biological DMARDs, NA= Not Applicable

cally significant factors were found in SpA and PsA.

For RA, LOE is reflected in the DAS- 28 increase (2.99),
PGS increase (40 mm), increase in tender joints (3.5) and
CRP increase (2 mg/dl) (all p <0.05), but not in the num-
ber of swollen joints and ESR. In SpA and PsA, there
were no statistically significant changes in the disease
activity measures.

All the 19 patients remained on Enbrel® until the time of
data analysis (follow- up period: 12 months [IQR 7.5- 15.5]).
Ten observational studies (3184 patients) reporting re-
sults about switching from Enbrel® to SB4 in arthritis
were identified with our search strategy, 2 published ar-
ticles®” and 8 conference abstracts.®'® All of them were
conducted in Europe and the majority of them (70%)

in the UK. The duration of studies ranged from 3 to 12
months. The Danish study was the largest one with 1621
patients.® The baseline characteristics of the included
studies are presented in Table 2.

Overall, 3184 patients changed from Enbrel® to SB4 and
432 (14%) failed on SB4 with the percentage in each
study ranging from 4.6% to 18%. Loss of effect and ad-
verse events were the most common reasons for with-
drawal. The patients failing on SB4 switched back to
Enbrel®:9121°0r changed to another bDMARD.®"° The
results of each study are presented in Table 2.

We present in Table 3 the adverse events for withdrawal
in SB4 in six out of ten studies.®” 2 Four studies did not
report the range of adverse events.® " The most common
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Table 2. Baseline characteristics and results of the studies included in our review

Author, Year | Studydura- | Disease | Patients | Female, | Age, | Etanercept Concomitant | On other bDMARDs | DAS- 28 BASDAIbe- | Patients Reasonsof | Patients Patients Patients
tion, months | arms switchedto | n(%) |years | durationbefore | MTX,n(%) | before Etanercept, | before fore switching | failedon | failure on switchedtoan- | switched back | stayed on
SB4,n (%) switching to SB4, n (%) switching | to SB4 SB4,n(%) | SB4 other bDMARD | to Etanercept | Etanercept
years to SB4 after
Switching
back
Glintborg 12 RA 9%3(66% |68 [61(49 |NR 56 (60% | 442147%) 19(1310028) | NA 1941% | LOE (6%, | 104/299(30% | 120/299 (40%) | 104/120
218 1% |00 AtEhS (265%), (67%)
woh |zesn | [ep | s |2 m EE N ETET I e
(3% | o)
Psh Bl 160 [52043 |NR 108(8% | 170046%) NA 18(1.11024) | 53(15%
(o) | os)
Tweehuysen | 6 RA 0369% |3 a7 318 R R 191500 [ NA 6010% | LOE(3%), | 3260(53%) 1760(28% | \R
18(7 % Ly 47%),
218 ooy | 28 31(181054 th;ﬁ [ea;{,ﬂs
|1y M (%%
Aoy 2018(14) | 6 RA . 6 130081022 R 6(6.9% 28 NA 148%%) | LOEE0%, |0 400 | 14
(805%) AEs (50%) (100%)
MSpA |4t | T |42 1041014) 3(7.3% NA 3
Psh Ny |12 5% 21(161021) 10.3%) NA NA
{40%)
Dybal 2017 (18) | NR RA B00% WM MR R R 308 NA 6(16% LOE[ms), |0 5/6 (83% R
"
W |0 " AEs (33%)
PsA 0 R
Krueger 3 RA 103(64% | 112 | 60864 | NR MR R 20 NA NR NR NR R MR
1809 (69%) | t069)
MSpA |06 |28 507 {40 NA 30
(30.4%) | o6)
Psh 0 NA | NA NA NA
Lee 201809 |8 RA B100% [N | R R R R \R 9(16% LOE(B9%), | 7/9(78%) 209 (22% R
S ABs (11%)
Psh
Ma2018(10) | 6 RA P06 |2 80 6 R R R R 8(16% LOE (£0%), AEs | NR R R
12%) (509, other
"
woh (e [ s 104
Psh 3(6%) NR
Rebbits 2017 | NR RA % [N IR MR R R R R 8(18% LOE(@3%), |MR R R
(1) infection or
AuSph Olanned surgery
P (37%)
Rejamani R RA 120(100% N2 | NR 92 % 80%) 15(13%) R \R 18(15% | LOE(B0%, | R 9/18 (30%) R
%
20i8(19 e AEs (40%)
Psh
Smith 2018(13) | NR RA A7(100% |NR | MR R R R R NR 1006% | LOEU0%, |0 1010(100% | 10110
Yo Es (30%), (100%)
) missing dafa
Ps (10%)

Numbers are medians (interquartile ranges).
*for both RA and PsA

MTX= Methotrexate, bDMARDs= biological DMARDs, RA= rheumatoid arthritis, PsA= Psoriatic arthritis, AxSpA= axial Spondyloarthropathy, LOE=
Loss of effect, AEs= adverse events, NR= Non Reported, NA= Non Applicable,

adverse events were rash/ itching (15.6%), infections
(8.5%), headache/ migraine (8.5%) and local injection
problems (7.8%). One additional adverse event (weight
gain) is reported in our study, but not in the literature.

In the Danish study,® multiple Cox proportional hazards

regression analyses stratified by diagnosis (RA or PsA or
axial SpA) were conducted to estimate withdrawal rates
adjusted for clinically relevant variables. They found that
the RA patients who stopped SB4, did not take Metho-
trexate and had higher PGS. In PsA, associated factors
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Table 3. Adverse events for withdrawal in SB4 (Benepali®) switchers reported in the studies included in our review

Adverse events

Number of events

(n= 141)

Anxiety 1(0.7%)

Arthralgia 10 (7%)

Bladder dysfunction 1(0.7%)
Bruising 2 (1.4%)

Chest pain 4 (2.8%)
Coughing 2 (1.4%)
Diarrhea 4 (2.8%)
Dizziness 5 (3.5%)
Dizziness, nausea, headache, loss of appetite 4 (2.8%)
Dyspnea 3 (2.1%)

Erectile dysfunction 1(0.7%)
Fatigue 8 (5.7%)

Fever 2 (1.4%)

Hair loss 2 (1.4%)
Headache/ migraine 12 (8.5%)
Hyperhidrosis 2 (1.4%)
Hypertension 1 (0.7%)

Hypotension 1(0.7%)

Increased ALT level 1(0.7%)
Infections 12 (8.5%)

Leg cramps 2 (1.4%)

LLeucopenia or neutropenia 4 (2.8%)
Local injection problems 11 (7.8%)

Mood disturbances 1(0.7%)

Mouth or/ and skin ulceration 2 (1.4%)

Myalgia 3 (2.1%)

Nausea 7 (5%)

Neuropathies 1(0.7%)

Palpitations 2 (1.4%)

Paresthesia 2 (1.4%)

Psoriasis worsening or pustulosis 2 (1.4%)
Rash/ itching 22 (15.6%)

Uveitis 1(0.7%)

Visual disturbance 3(2.1%)

were female gender, higher PtGA and lower SB4 dos-
es. No significant factors were found in axial spondy-
loarthropathy. They also compared their results with the
patients that did not switch from Enbrel® to SB4 (non-
switchers) and with a historic cohort of patients on En-
brel® with start date 1t January 2015. One-year adjusted
retention rates were: non-switchers: 77%/ switchers:

83%/historic cohort: 90%.

In the Dutch study, they also compared the switchers to
a historical cohort with patients on Enbrel® from 2014.
They found out that the crude treatment persistence rate
for biosimilar SB4 over 6 months was 90%, compared
to a 6-month treatment persistence rate of 92% for orig-
inator Enbrel®.
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DISCUSSION

In our observational study, the majority of switchers
(73.6%) stayed on the biosimilar product. The main rea-
sons of withdrawal were LOE (58%) and adverse events
(82%). In RA, LOE is reflected mainly in the subjective
disease activity measures, except for CRP. Interestingly,
all the patients switching back to the originator stayed on
this treatment during the follow-up period.

19 (26.4%) SB4 patients switched back to Enbrel®, 12
with RA, 5 with axial SpA and 2 with PsA. Comparing
the back- switchers with the initial number of patients in
each disease group, 33% of the RA patients, 22% with
SpA and 15% with PsA switched back to Enbrel®. The
discrepancy in retention rates among the disease groups
is also reported in the Danish study with the lowest reten-
tion rate in patients with RA.6 The overall retention rate is
only reported in the other articles.

Nocebo effect is defined as the incitement or the worsen-
ing of symptoms induced by any negative attitude from
non-pharmacological therapeutic intervention, sham, or
active therapies. The nocebo effect in switching from an
original to a biosimilar has been recently described in the
literature.® We tried to minimize the impact of nocebo
effect in our patients by only switching patients from En-
brel® to SB4, if they had given consent. However, in other
hospitals they changed all the patients to the biosimilar
product.>'"" Two of our findings may suggest that SB4
withdrawal is not a real failure, but nocebo effect. We
found that in RA, the duration on Enbrel® was associ-
ated with SB4 withdrawal. In other words, patients that
had been longer on the originator may be more anxious
about a change in their treatment. Additionally, the pa-
tients with SB4 withdrawal had statistically significant
increase mainly in the subjective measures (DAS- 28,
PGS, tender joints) and only in one objective measure,
the CRP.

Our SB4 withdrawal percentage (24%) was higher than
the reported in the literature (ranging from 4.6% to
18%),%'® but our study had the longest follow-up peri-
od, 19 months (IQR 17- 20). In accordance with this,
our withdrawal percentage (24%) was close to the study
with the second longest follow-up (1 year) at 18%.° The
above results may suggest that if a patient is longer on
SB4, they are more likely to fail on SB4. The question
is if this a true failure on SB4 or a spontaneous disease
flare after a long duration on the same treatment. In fa-
vour of the second hypothesis, are the similar retention
rates on SB4 and on Enbrel® in the Danish and Dutch
study.®” This may mean that patients who failed on SB4
would also have failed on Enbrel®, if they had stayed on
it. However, SB4 withdrawal rate is scrutinized under the
light of the switching process. It would be interesting to
compare the withdrawal rates of switchers on SB4 and
patients starting on SB4 de novo, and this is the aim of
our upcoming study.
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There is not a uniform strategy for the patients failing on
SB4. We decided to switch these patients back to En-
brel®. Three studies do not present any data about pa-
tients experiencing side effects or joint flare on SB4.8101"
The rheumatology department of Kings College Hospital
NHS Foundation Trust changed the majority to a third bi-
ologic and the minority back to Enbrel® without reporting
the retention rate.® The Danish study reported that ap-
proximately half the patients switched to another biologic
and the rest back to Enbrel®.6 The Dutch study changed
53% of the patients to another bDMARD, 28% to Enbrel®
and 18% continued without a bDMARD.” Four studies
reported switching all the patients back to Enbrel®,>-1°
The Danish study reported that 87% of the back- switch-
ers were still on Enbrel® with median treatment duration
of 236 (155 to 302) days, which is consistent with our
100% retention rate. Rotherham hospital’s experience is
similar to ours with all adverse events resolving and joint
flares settled or settling after switching back to Enbrel®™
and all the patients from Barts also achieved improve-
ment after switching back to Enbrel®.™ Based on these
data, we suggest switching back to the originator, rather
than moving to another biologic, when SB4 fails.
According to the Danish study, the patients not in remis-
sion before starting on SB4, had lower retention rates
than the patients in remission.® This is not confirmed in
our study with 37.5% of the patients that stayed on SB4
being in baseline remission, in contrast with 77.8% of the
patients that failed on SB4.

The Danish study reports that according to cox regres-
sion analysis, the RA patients, who stopped SB4, did not
take Methotrexate. The phase Il study that contributed
to the approval of SB4 for the same indications as the
originator, randomized patients with moderate to severe
RA despite methotrexate treatment to SB4 and Enbrel®
and concluded that the efficacy and safety of SB4 was
comparable between the two medications. However,
this means that SB4 and Enbrel® were compared on the
background of Methotrexate and the aforementioned as-
sociation of the Danish study suggests that SB4 may not
be comparable to Enbrel® under different circumstances.
Strengths and limitations should be acknowledged, when
interpreting our results. The study reports real world data
for patients treated in routine care and patients act as
their own controls in the evaluation of disease activity.
We studied all the patients that changed to SB4 in order
to minimize the selection bias and to provide information
through the whole period of switching our patients to
SB4. On the other hand, the observational study design
suggests associations rather than causal relationships.
Another limitation is our small sample size.

In conclusion, we found that a single-centre switch from
Enbrel® to biosimilars in 72 patients with inflammatory ar-
thritis had a 73.6% retention rate, suggesting that SB4
is effective and safe in the clinical practice. However, it is
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not clear if the LOE is true failure on SB4, spontaneous
disease flare or nocebo effect, despite the efforts of min-
imizing the latter. Interestingly, all the patients switching
back to Enbrel® maintained the originator, which is also
supported by other studies. On the background of the
emerging biosimilars, we suggest that future studies, ide-
ally with large sample size, should focus on the patients
failing on biosimilars and investigate which patients are
likely to fail on them. We acknowledge the cost benefits of
switching patients from originators to biosimilars, but we
should also pay attention to the costs of an unsuccess-
ful switching process (sick leave due to LOE or adverse
events, additional rheumatology reviews and cost of un-
used biosimilars).

AUTHOR CONTRIBUTIONS

A-VM, AJ, SJ and CR conceived and designed the study.
A-VM and CR extracted the data. A-VM and SV did the
analysis. A-VM, HSK and SJ did the literature search.
A-VM, AJ, SV, HSK and CR wrote the first draft of the
report. All authors contributed to interpretation and edited
the draft report.

ACKNOWLEDGMENTS

Results included in this manuscript have been previously
presented at the 2018 ACR/ ARHP Annual Meeting. The
authors would like to thank Miss Jade Bee, healthcare as-
sistant at Clifton Hospital, who identified the patients on
Enbrel® and SB4 from the biologics registry database.

CONFLICTS OF INTEREST

CR received a bursary from Pfizer to attend the BSR Meet-
ing 2018. AJ received speaking honoraria from Pfizer. All
other authors declare no conflicts of interest.

ETHICS APPROVAL

This study was conducted in accordance with the dec-
laration of Helsinki and International Council for Harmon-
isation Good Clinical practice guidelines. The protocol
was reviewed and approved by the Research and De-
velopment department of Blackpool Teaching Hospitals
NHS Foundation Trust.

REFERENCES

1. Erhorn S. Etanercept Biosimilar (Benepali®. NHS Northern Treat-
ment Advisory Group; 2016.

2. CholH, Lee N, Song D, Jung SY, Bou-Assaf G, Sosic Z, et al. Eval-
uation of the structural, physicochemical, and biological charac-
teristics of SB4, a biosimilar of etanercept. MAbs 2016;8(6):1136-
55. [https://doi.org/10.1080/19420862.2016.1193659] [PMID:
27246928] [PMCID: PMC4968139)]

3. Emery P, Vencovsky J, Sylwestrzak A, Leszczynski P, Porawska
W, Baranauskaite A, et al. 52-week results of the phase 3 ran-
domized study comparing SB4 with reference etanercept in pa-
tients with active rheumatoid arthritis. Rheumatology (Oxford)
2017;56(12):2093-101.  [https://doi.org/10.1093/rheumatology/
kex269] [PMID: 28968793] [PMCID: PMC5850652]

10.

11.

12.

13.

14.

15.

16.

SWITCHING FROM ETANERCEPT TO SB4

Benepali®: European Medicines Agency (EMA); 2017 [January
2017]. Available from: [https://www.ema.europa.eu/documents/
overview/benepali-epar-summary-public_en.pdf]

von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Van-
denbroucke JP, et al. The Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) statement: guidelines
for reporting observational studies. PLoS Med 2007;4(10):e296.
[https://doi.org/10.1371/journal.pmed.0040296)]

Glintborg B, Loft AG, Omerovic E, Hendricks O, Linauskas A,
Espesen J, et al. To switch or not to switch: results of a nation-
wide guideline of mandatory switching from originator to biosimilar
etanercept. One-year treatment outcomes in 2061 patients with
inflammatory arthritis from the DANBIO registry. Ann Rheum Dis
2019;78:192-200. Epub 2018 Nov 5. [https://doi.org/10.1136/an-
nrheumdis-2018-213474] [PMID: 30396903]

Tweehuysen L, Huiskes VJB, van den Bemt BJF, Vriezekolk JE,
Teerenstra S, van den Hoogen FHJ, et al. Open-Label, Non-Man-
datory Transitioning From Originator Etanercept to Biosimilar
SB4: Six-Month Results From a Controlled Cohort Study. Arthritis
Rheumatol 2018;70(9):1408-18. Epub 2018 Aug 6. [https://doi.
org/10.1002/art.40516] [PMID: 29609207]

Krueger K, Selmi C, Cantagrel A, Abad AM, Freudensprung U,
Rezk MF, et al. Benefit Study: Results of Interim Analysis of a
Pan-European Observational Study to Evaluate Real-World Effec-
tiveness of SB4 Following Transition from Originator Etanercept
(ETN) in Patients with Rheumatoid Arthritis (RA) or Axial Spondy-
loarthritis (AxSpA). ACR/ ARHP Annual Meeting 2018; Chicago,
USA [Abstract no 2537]. Arthritis Rheumatol 2018;70(suppl 10).
[https://acrabstracts.org/abstract/benefit-study-results-of-inter-
im-analysis-of-a-pan-european-observational-study-to-evalu-
ate-real-world-effectiveness-of-sb4-following-transition-from-origi-
nator-etanercept-etn-in-patients-with-rheu/]

Lee SY, Szeto MCH, Galloway JB. Bio-similar to bio-originator
switchback: not a reliable quality indicator. EULAR, Annual Eu-
ropean Congress of Rheumatology 2018; Amsterdam, Holland.
[Abstract no 1267] Ann Rheum Dis 2018;77:1727-8. [https://doi.
org/10.1136/annrheumdis-2018-eular.5750]

Ma J, Petford S, Jones L, Douglas K, John H. Audit of the clin-
ical efficacy and safety of etanercept biosimilar to its reference
product in patients with inflammatory arthritis: experience from a
district general hospital in the United Kingdom. BSR Annual Con-
ference 2018; Liverpool, UK. [Abstract no 0447] Ann Rheum Dis
2018;77:1386.  [https://doi.org/10.1136/annrheumdis-2018-eu-
lar.2498]

Rabbitts R, Jewell T, Marrow K, Herbison C, Laversuch C. Switch-
ing to biosimilars: An early clinical review. BSR Annual Conference
2017; Birmingham, UK. [abstract] [https://doi.org/10.1093/rheu-
matology/kex062.211]

Rajamani K, Choy E. Change in Disease Activity after Switching
Etanercept (originator) to Biosimilar (Benepali®) Is Associated with
Active Disease at Baseline. ACR/ ARHP Annual Meeting 2018;
Chicago, USA. [abstract]

Smith R, Fawthrop F. Similar experience of biosimilars: a review
of Rotherham Hospital’s experience of switching from enbrel® to
benepali®. BSR Annual Conference 2018; Liverpool, UK. [abstract]
Alkoky H, Pakozdi A, Tahir H. Benepali® Switches in Clinical Prac-
tice — a Positive Single Centre Experience. ACR/ARHP Annual
Meeting 2018; Chicago, USA. [abstract]

Dyball S, Hoskins V, Christy-Kilner S, Haque S. Effectiveness and
tolerability of Benepali® in Rheumatoid Arthritis Patients switched
from Enbrel®. ACR/ARHP Annual Meeting 2017; San Diego, USA.
[abstract]

Kristensen LE, Alten R, Puig L, Philipp S, Kvien TK, Mangues MA,
et al. Non-pharmacological Effects in Switching Medication: The
Nocebo Effect in Switching from Originator to Biosimilar Agent.
BioDrugs. 2018;32(5):397-404.

75


https://doi.org/10.1080/19420862.2016.1193659
https://www.ncbi.nlm.nih.gov/pubmed/27246928
https://www.ncbi.nlm.nih.gov/pubmed/27246928
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968139/
https://doi.org/10.1093/rheumatology/kex269
https://doi.org/10.1093/rheumatology/kex269
https://www.ncbi.nlm.nih.gov/pubmed/28968793
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5850652/
https://www.ema.europa.eu/documents/overview/benepali-epar-summary-public_en.pdf
https://www.ema.europa.eu/documents/overview/benepali-epar-summary-public_en.pdf
https://doi.org/10.1371/journal.pmed.0040296
https://doi.org/10.1136/annrheumdis-2018-213474
https://doi.org/10.1136/annrheumdis-2018-213474
https://www.ncbi.nlm.nih.gov/pubmed/30396903
https://doi.org/10.1002/art.40516
https://doi.org/10.1002/art.40516
https://www.ncbi.nlm.nih.gov/pubmed/29609207
https://acrabstracts.org/abstract/benefit-study-results-of-interim-analysis-of-a-pan-european-observational-study-to-evaluate-real-world-effectiveness-of-sb4-following-transition-from-originator-etanercept-etn-in-patients-with-rheu/
https://acrabstracts.org/abstract/benefit-study-results-of-interim-analysis-of-a-pan-european-observational-study-to-evaluate-real-world-effectiveness-of-sb4-following-transition-from-originator-etanercept-etn-in-patients-with-rheu/
https://acrabstracts.org/abstract/benefit-study-results-of-interim-analysis-of-a-pan-european-observational-study-to-evaluate-real-world-effectiveness-of-sb4-following-transition-from-originator-etanercept-etn-in-patients-with-rheu/
https://acrabstracts.org/abstract/benefit-study-results-of-interim-analysis-of-a-pan-european-observational-study-to-evaluate-real-world-effectiveness-of-sb4-following-transition-from-originator-etanercept-etn-in-patients-with-rheu/
https://doi.org/10.1136/annrheumdis-2018-eular.5750
https://doi.org/10.1136/annrheumdis-2018-eular.5750
https://doi.org/10.1136/annrheumdis-2018-eular.2498
https://doi.org/10.1136/annrheumdis-2018-eular.2498
https://doi.org/10.1093/rheumatology/kex062.211
https://doi.org/10.1093/rheumatology/kex062.211



