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RIASSUNTO

Circa un terzo dei pazienti affetti da artrite reumatoide (AR) trattati con gli antagonisti del TNFa presenta una ri-
sposta inadeguata o effetti collaterali che costringono alla sospensione. Le differenze nella struttura e nel meccani-
smo d’azione tra i diversi anti-TNF a hanno suggerito che I'impiego di un secondo o terzo farmaco, dove il primo ab-
bia fallito, possa rappresentare un’alternativa terapeutica possibile. Nel presente lavoro riportiamo i dati, raccolti
prospetticamente dal 2000, dei nostri pazienti con AR trattati con un secondo anti-TNF o dopo aver sospeso il primo
per inefficacia o eventi avversi, e li confrontiamo con quelli della letteratura, di cui forniamo una revisione.

INTRODUCTION

he treatment of rheumatoid arthritis (RA) has

evolved over the past decade with the intro-
duction of anti-tumor necrosis factor (TNF) a
agents, which allowed remarkable advances in con-
trolling signs and symptoms of inflammation and
in slowing joint destruction (1-3).
However, some patients do not respond or show
suboptimal response to the currently available an-
ti-TNFa agents (infliximab, etanercept, and adal-
imumab) used either as monotherapy or in com-
bination with methotrexate. Furthermore, patients
who respond initially may lose efficacy over time
(4) or develop adverse events. Because significant
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differences exist among the three TNFo antago-
nists in terms of molecular structure, pharmacoki-
netics, interactions with TNFa, generation of an-
tibodies, induction of apoptosis, and dosing regi-
men, switching from one anti-TNFa agent to an-
other could represent an option in RA patients who
fail or are intolerant to the first treatment (4). Over-
all, the available data suggest that trying another
anti-TNFa agent may result in improved disease
control, although the published studies widely vary
in respect of population size, study design and out-
comes (Tab. I) (5-26). In this paper, we report the
results of an ongoing, longitudinal, observational
study evaluating the clinical response after switch-
ing from one anti-TNFa agent to another in pa-
tients with RA within a “real-life” clinical setting.
In addition, a review of the literature was made.

PATIENTS AND METHODS

In this ongoing, longitudinal, observational study,
we prospectively collected data since 2000 on ef-
ficacy and safety for patients starting biological
treatments in our rheumatology unit.
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Table I - Overview of the published studies on switching anti-TNFa antagonists.

Study Type  Switchers ~ Type of Reason for Mean Outcomes Clinical response
of study  (N.) switching switching follow-up after the switching
(N.) (%) (mo)
Ang 2003 R 29 a. IFX-ETA (5) a. IE (40), AEs (60) a. 8.2 JC, ESR, CRP 69% of switchers
(5) b. ETA-IFX (24) b. IE (50), AEs (42), b. 10 maintained the second
other (8) anti-TNFa.
van P 31 a. IFX-ETA (13) a. AEs (85), other (15) a. 24 DAS28, ACR  a,b: significantly better
Vollenhoven b. ETA-IFX (18) b. IE (78), AEs (11), b. 24
2003 (6) other (11)
Hansen 2004 R 20 a. ETA-IFX (20) IE (85), AEs (5), NOS JC, ESR, CRP Similar. Higher [FX
(7) vs IFX-naive (73) other (10) dose in switchers
Haraoui 2004 P 25 [FX-ETA IE (76), AEs (12), 3 ACR ACR20/50/70:
(8) other (12) 64%/25%/13%
Gomez-Puerta P 12 IFX-ETA IE 6 DAS28, Significant mean
2004 (9) EULAR DAS28 reduction;
EULAR response:
good 17%,
moderate/good 83%
Bennett 2005 P 26029  a. IFX(23)/ LaE (27), LoE (45), 8.5vs7.5 DAS28, Mean DAS28 change
(10) treatments) ETA (5)/ AEs (21), other (7) EULAR, a/controls: -1.7/-2.4;
ANAKINRA HAQ EULAR response
(1)-ADA a/controls: remission
vs ADA-naive 8%/23%, good
(44) 19%/30%, moderate
46%/55%;
Mean HAQ change
a/controls: -0.31/-0.31
Wick 2005 P, C 36 a. IFX-ADA (27) LoE 6 DAS28, Similar mean DAS28
(11) b. ETA-ADA (9) ACR20 reduction and ACR20
vs ADA-naive (26) improvement
Cohen 2005 R 38 a. IFX-ETA (24) a. IE (67), AEs (33) a. 10.1 DAS28, a,b: significant mean
(12) b. ETA-IFX (14) b. IE (93), ) b.13.9 EULAR DAS28 reduction and
similar EULAR
response at 3 months
Comez-Reino P 385 a. IFX-ETA [E, AEs, other 24 Survival curves  Probability of
2006 (13) b. ETA-IFX (NOS) retaining the second
c. IFX-ADA anti-TNFa. lower than
d. ETA-ADA the first one
Nikas 2006 P, C 24 IFX-ADA (24) IE (37.5), AEs (62.5) 12 DAS28, Similar
(14) vs ADA-naive (25) EULAR, ACR20
Solau-Gervais R 70 a. mAb-ETA (32) E, AEs 3 DAS28 EULAR response a/b/c:
2006 (15) b. ETA-mAb (30) good 45%/45%/33%
c. mAb-mAb (8)
d. all three drugs (20)
Hyrich P 856 IFX, ETA, ADA: [E (59), AEs (41) 6 Survival 73% of switchers
2007 (16) first-time switchers, curves remained on the
all possible second anti-TNFa

combinations
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Study Type  Switchers ~ Type of Reason for Mean Outcomes Clinical response
of study ~ (N.)  switching switching follow-up after the switching
(N.) (%) (mo)
Di Poi 2007 P 18 [FX-ETA LaE (61), LoE (39) 10.5 DAS28, Significant mean
(17) EULAR DAS28 reduction;
EULAR response:
72%
lannone 2007 R 37 [FX-ETA AEs 6 DAS44, ACR  Reduction of mean
(18) DAS44 (NS);
ACR50/70: 73%/50%
Bombardieri P 899 a. IFX-ADA (591) a. LaE (19), LoE (44), 3 DAS28, Considering the
2007 (19) b. ETA-ADA (188) AEs (23), other (14) EULAR, switchers altogether:
c. both IFX and ETA  b. LaE (33.5), LoE (25.5), ACR, HAQ ACR20/50/70:
before ADA (120) AEs (21), other (20) 60%/33%/13%;
c. not reported EULAR response:
good 23%,

moderate/good 76%;
DAS28<2.6: 12%;
HAQ <0.5: 13%

Buch 2007 P 95 IFX-ETA LaE (36), LoE (40), 3 DAS28, Significant mean
(20) AEs (24) EULAR, ACR  DAS28 reduction;
EULAR response:

good 12%,
moderate/good 61%;

ACR20/50/70:
38%/24%/15%
Furst 2007 P, C, Ra, 13 a. ETA-IFX (13) IE 4 DAS28, ACR,  Mean DAS28%
1) single- blind vs ETA X-Ray, MRI change a/controls:
maintainers (14) -31/-16;
ACR20 a/controls:
61%/29%,
ACR50 a/controls:
31%/14%;
Similar X-Ray
and MRI
changes
Hjardem P 286 IFX, ETA, ADA: a. |E (46), AEs (31), 51 DAS28, Significantly better
2007 (22) all possible other (23) survival with the second drug
combinations b. IE (61), AEs (16), curves at 3 months, mostly
a. first-time other (24) in patients switching
switchers (235) for IE; drug survival
b. second-time of the second higher
switchers (51)
Karlsson P 373 IFX, ETA, ADA: IE (46), AEs (46), 3 DAS28, ACR20 a/b: 51%/35%,
2008 (23) all possible other (8) EULAR, ACR50 a/b: 27%/18%;
combinations ACR EULAR response a/b:
a. first-time good 25%/9%,
switchers (337) moderate/good
b. second-time 71%/58%;
switchers (36) DAS28 remission a/b:

16%/6%
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Study Type  Switchers  Type of Reason for Mean Outcomes Clinical response
ofstudy  (N.)  switching switching follow-up after the switching

(N.) (%%) (mo)
Van der Bijl p 41 IFX-ADA LaE (36.6), LoE 16 DAS28, EULAR, Significantly better
2008 (24) (51.2), AEs (12.2) ACR, HAQ, in all measures

CRP
Laas 2008 P 49 [FX-ETA IE (42), AEs (12), 16 DAS28, ACR,  Better in switchers for
(25) other (46) survival curves  AEs than in switchers
for IE

Hyrich 2008 P 331 IFX, ETA, ADA: IE 12 HAQ Significantly better in
(26) first-time switchers, switchers than in

all possible stoppers or stayers

combinations

vs stoppers (148)
or stayers despite
non-response (289)

Questionnaire; MRI: magnetic resonance imaging; NS: not significant.

*When specified; R: retrospective; P: prospective; C: controlled; Ra: randomized; lower cases (a, b, ¢, d) identify the different groups of switchers
considered in each study; vs: versus; IFX: infliximab; ETA: etanercept; ADA: adalimumab; mAb: anti-TNFa monoclonal antibody; first-time switchers:
patients having switched anti-TNFa once; second-time switchers: patients having switched anti-TNFa twice; LaE: lack of efficacy; LoE: loss of efficacy;
IE: inadequate efficacy, when not specified if LaE or LoE; AEs: adverse events; JC: joint count; ESR: erythrocyte sedimentation rate; CRP: C reactive
protein; DAS28: DAS 28 joints; ACR: ACR response criteria; NOS: not otherwise specified; EULAR: EULAR response criteria; HAQ: Health Assessment

The present analysis was restricted to patients with
a diagnosis of RA who switched from one TNFa
antagonist to another, with a minimum of 6
months’ follow-up (at least 3 months for each treat-
ment) by the end of December 2007.

RA was classified according to the revised ACR
criteria (27).

The choice of the biological agent was based on
clinical considerations only; thus, these patients
represent a ‘real-life’ sample of subjects undergo-
ing TNFoa antagonist treatment. Infliximab 3-5
mg/kg was administered intravenously at weeks 0-
2-6, and every 6-8 weeks thereafter; etanercept (25
mg twice a week or 50 mg once weekly) and adal-
imumab (40 mg every fortnight) were given sub-
cutaneously.

Clinical assessment

Each patient was evaluated by the same rheuma-
tologist at baseline before starting TNFa antago-
nist, every 3 months, and at the last administration
of the drug. Clinical and demographic data were
collected into a standardized form previously de-
scribed (28).

Clinical evaluation in RA patients included:
swollen and tender joint count (0-28), patient and
physician global assessment on a visual analogue

scale (VAS, 0-100 mm), and Health Assessment
Questionnaire (HAQ) (29).

Each patient underwent a blood drawing to evalu-
ate erythrocyte sedimentation rate (ESR) and C re-
active protein (CRP).

Disease activity score (28 joint count, four vari-
ables, ESR-based; DAS28) was calculated and the
clinical response (none, moderate, good) was eval-
uated according to the European League Against
Rheumatism (EULAR) criteria (30). In addition,
we measured the clinical remission defined as a
DAS?28 score of less than 2.6 and low disease ac-
tivity as a DAS28 score equal to or less than 3.2
3.

Drug discontinuation was based on the rheumatol-
ogist’s opinion and the reason of withdrawal
recorded as lack of efficacy (LaE) (patients who
never reached a satisfactory response, i.e. primary
failure), loss of efficacy (LoE) (patients who re-
lapsed after an initial response, i.e. secondary fail-
ure), adverse events (AEs) or other.

The wash-out period between TNFo antagonists
was 6 weeks.

Statistical analysis
Qualitative differences between subgroups were
analysed by the chi-squared and Fisher’s exact
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tests. The Wilcoxon paired test was used to com-
pare quantitative variables in the same group. A p
value less than 0.05 was considered statistically
significant.

RESULTS

A total of 692 anti-TNFa-naive patients has been
registered, of whom 395 with a diagnosis of RA.
Among these, 253 (64%) started with etanercept,
115 (29.1%) with adalimumab, and 27 (6.8%) with
infliximab.

Thirty-seven RA patients switched to another TNFa
antagonist (mean age 50 years, range 17-78; mean
disease duration 8.5 years, range 3-22) (Tab. II).
The proportion of patients switching for LaE was
35.1%, LoE 40.5%, AEs 24.3%.

Three months after switching, the proportion of pa-
tients with remission, low disease activity, good
and moderate/good EULAR responses grew from
0%, 2.7%, 0%, and 5.4% (baseline before switch-
ing) to 16.2%, 35.1%, 27%, and 62.2% (p<0.05,
p<0.001, p<0.001, p<0.000001, respectively). Of
the patients who switched because of LaE and LoE,
amoderate/good EULAR response was achieved in
38.4% and 66.6%, respectively. Among subjects
switching for AEs, a response was observed in
88.8% of patients.

During the follow-up 12 patients discontinued the
second anti-TNFa, 7 patients for LaE, 4 patients
for LoE, and 1 patient for AE (Tab. II). Mean treat-
ment duration with the second anti-TNFo was sig-
nificantly longer in patients switching for LoE
(19.1 months, range 3-38) and AEs (19.1 months,
range 4-28) than in those switching for LaE (11.0
months, range 3-47) (p<0.05).

Switchers stratified by sequence of drug
Switching from etanercept to adalimumab

Table II shows the clinical and therapeutic fea-
tures of the 22 patients (mean age 51.6 years, range
17-78; mean disease duration 8.4 years, range 3-
22) who received first etanercept and then adali-
mumab.

After 3 months of adalimumab all clinical para-
meters evaluated except ESR showed a significant
improvement (Fig. 1). The mean duration of adal-
imumab was longer than the previous etanercept
treatment (16.4 vs 12.6 months, NS).

Switching from adalimumab to etanercept
Table IT shows the clinical and therapeutic features

of the 12 patients (mean age 45.1 years, range 33-
64; mean disease duration 8.5 years, range 3-17)
who received adalimumab as first drug and etan-
ercept as second.

After 3 months of etanercept physician global as-
sessment, HAQ and all DAS28 components except
swollen joints showed a significant improvement
(Fig. 2).

The mean duration of etanercept was significantly
longer than the previous adalimumab treatment
(14.2 vs 8.8 months, p<0.05).

Switching from infliximab to etanercept

Table II shows the clinical and therapeutic features
of the 3 patients (mean age 58.3 years, range 53-
63; mean disease duration 10.3 years, range 4-19)
treated first with infliximab and then with etaner-
cept.

The mean duration of etanercept was longer than
the previous infliximab treatment (23.7 vs 18
months, NS).

DISCUSSION

The findings of this longitudinal, observational, sin-
gle center study on a selected population of RA pa-
tients confirm that the failure of a first anti-TNFa
agent does not preclude the response to another. In
addition, the probability of achieving a clinical re-
sponse after the switching is higher in patients dis-
continuing the first treatment for secondary failure
or adverse events in comparison with switchers for
primary failure.

TNFa inhibitors have significantly changed the
therapeutic approach to RA patients: the three
available agents - adalimumab, etanercept, inflix-
imab - have proven highly efficacious, especially
when used in combination with methotrexate (32-
34). Nevertheless, approximately one third of pa-
tients discontinue anti-TNFa treatment due to in-
efficacy or intolerance.

Because the TNFa antagonists differ in chemical
structure, mechanism of action and safety profile,
there is a rationale for switching from one to an-
other.

Several reports, reviewed in Table I, support this
possibility and switching to a different TNFa an-
tagonist has now become a common practice in
RA, although no published guidelines exist. Stud-
ies on switching among anti-TNFa agents are
mostly limited by short trial duration, small sam-
ple size and lack of randomization or controls. Re-
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Table 1 - Clinical and therapeutic features of the patients.

Etanercept Adalimumab
Pt Sex Disease Concomitant Treatment Reason for Concomitant  EULAR  Treatment Patients Reason
duration ~ DMARD  duration  discontinuation ~ DMARD  response  duration currently for
(vears)  treatment  (months) treatment  (atthree  (months)  on treatment  disconti-
months) nuation
1 F 84 - 3 LaE - None 3 No LaE
2 F 144 - 26 LoE - Moderate 18 Yes
3 M 252 - 30 LoE - Moderate 18 Yes
4 F 264 - 7 LoE - None 28 Yes -
5 F 60 - 3 LaE LFN Good 19 No Lok
6 F 36 LFN 12 LoE LFN Moderate 12 Yes -
7 F 108 MTX 3 LaE MTX Moderate 6 No Lok
8 F 60 HCQ 13 AE* MTX Good 28 Yes -
9 F 36 LFN 3 LaE LFN None 3 No LaE
10 F 72 MTX 3 LoE MTX Moderate 36 Yes
11 F 48 MTX 3 LaE MTX Good 47 Yes -
12 F 120 MTX 3 AES - Moderate 4 No AES
13 F 60 - 3 LaE - None 12 Yes -
14 F 72 MTX 33 LoE MTX None 3 No LaE
15 F 48 MTX 5 LoE - Good 22 No LoE
16 F 60 MTX 44 Lok MTX Moderate 8 No Lok
17 F 36 MTX 11 LoE MTX None 23 Yes
18 F 204 MTX 46 LoE MTX Good 23 Yes -
19 F 192 MTX 6 LoE MTX None 3 No LaE
20 M 48 MTX 8 AE& - Good 24 Yes -
21 F 48 LFN 6 LaE LFN None 3 No LaE
22 F 180 - 7 LaE - Moderate 18 Yes
Adalimumab Etanercept
23 F 96 LFN 20 LoE LFN Moderate 18 Yes -
24 M 168 MTX 3 LaE MTX None 3 No LaE
25 M 36 MTX 5 AE& MTX Moderate 16 Yes
26 F 144 MTX, HCQ 24 AE¢ HCQ Good 26 Yes
27 M 36 - 6 AE® - Good 22 Yes -
28 M 168 MTX 3 LaE MTX None 5 No Lak
29 F 36 - 10 Lok - Moderate 28 Yes
30 F 204 LFN 6 LaE LFN None 12 Yes
31 M 132 - 7 AE¢ - Moderate 4 Yes
32 M 84 MTX 6 AE& - Good 24 Yes
33 F 48 MTX 4 Lak MTX Moderate Yes
34 F 36 MTX 3 LaE MTX None Yes
Infliximab Etanercept
35 F 48 MTX 3 AE? - None 24 Yes
36 F 96 MTX 34 LoE MTX Good 9 Yes
37 M 228 MTX 17 Lok - None 38 Yes

Lak: lack of efficacy; LoE: loss of efficacy; AE, adverse event; MTX: Methotrexate; LFN: Leflunomide; HCQ: Hydroxychloroquine.
*Injection-related reaction; *Hypertension; “Hypertransaminasaemia; “Skin infection; ‘Onset of ulcerative colitis.
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Figure 1 - Clinical parameters of patients who switched from etanercept to adalimumab (N=22). Box and whiskers plot (median, quartiles, range
and possible extreme values) of (A) tender joint count, (B) swollen joint count, (C) patient and (D) physician global assessment (VAS), (E) ESR
(mm/h), (F) CRP (mg/dl), (G) HAQ, (H) DAS28. Values shown are the mean values at baseline (before etanercept treatment), after 3 months of
etanercept treatment, at last visit while on etanercept, at baseline (before adalimumab treatment) and after 3 months of adalimumab treatment.
# p<0.05, t p<0.001 versus baseline before adalimumab treatment.
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Figure 2 - Clinical parameters of patients who switched from adalimumab to etanercept (N=12). Box and whiskers plot (median, quartiles, range
and possible extreme values) of (A) tender joint count, (B) swollen joint count, (C) patient and (D) physician global assessment (VAS), (E) ESR
(mm/h), (F) CRP (mg/dl), (G) HAQ, (H) DAS28. Values shown are the mean values at baseline (before adalimumab treatment), after 3 months
of adalimumab treatment, at last visit while on adalimumab, at baseline (before etanercept treatment) and after 3 months of etanercept treat-
ment. #p<0.05, tp<0.001 versus baseline before etanercept treatment.
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garding the reason for switching, it has rarely been
specified whether the inefficacy was primary or
secondary, and sometimes only selected groups of
switchers have been considered. In addition, only
few studies have included all the three available
drugs (Tab. D).

The results from the earlier reports, mostly con-
sidering the switching between etanercept and in-
fliximab, have shown that the response to the sec-
ond drug, irrespective of the first one employed,
may significantly ameliorate the outcome measures
with a good safety profile (5-9).

The subsequent availability of adalimumab offered
a further opportunity in the practice of switching
anti-TNFa agents, and led to sustain the previous
findings reporting a good clinical response after
the failure of the first treatment.

Our data, in which all the three available TNFo. an-
tagonists were considered, confirm the beneficial
effect of the second drug.

Moreover, in our patients, both the clinical re-
sponse and the treatment duration with the second
anti-TNFo were more favourable when LoE or
AEs, respect to LaE, caused the discontinuation of
the first.

As a matter of fact, only 38.4% of patients who
never reached a satisfactory response with the first
TNFa antagonist responded to the second, where-
as higher percentages of patients showed a satis-
factory response after discontinuing the first agent
for secondary failure (66.7%) or adverse events
(88.9%).

Notably, 71.4% of patients who discontinued the
second drug for LaE had stopped the first one for
the same reason.

These observations appear in agreement with some
of the published reports.

The ReAct analysis, performed in 899 patients who
switched to adalimumab, demonstrated a better re-
sponse rate in patients who replaced previous treat-
ments for LoE and AEs than in those who pre-
sented primary failure (19).

Similarly, in a smaller study in which 18 patients
were treated with etanercept after infliximab fail-
ure, the clinical improvement was higher in pa-
tients switching for LoE than in those experienc-
ing LaE with the first agent, whereas patients who
had withdrawn for AEs were not considered (17).
Recently, a report from the GISEA study group has
shown that all the 37 RA patients who began etan-

ercept after developing intolerance to infliximab
reached a clinical response according to EULAR
and ACR criteria (18).

Finally, another open-label study on 41 patients
who switched from infliximab to adalimumab con-
firmed a clinically meaningful improvement most-
ly in patients who had ceased the first treatment for
LoE or AEs (24).

However, the issue of whether the reason for
switching may influence the response to the other
anti-TNFa has not still completely defined.
Indeed, a recent study yielded a different conclu-
sion: the clinical response to a second anti-TNFa
agent was irrespective of the reason for stopping
the prior treatment, although a better outcome was
admitted in patients showing primary inefficacy
with the first drug (20).

In our patients, the mean treatment duration with
the second anti-TNFa was significantly longer than
with the first one.

Our results concur with those emerging from a
Danish national register of biological treatments,
where the survival of the second anti-TNFo in RA
patients was longer than the first (22).
Conversely, the analysis of the national Spanish
register showed a reduction in the survival of the
second anti-TNFa agent, although it was longer in
patients who switched for AEs (13).

There are some limitations to our study. First, the
observational design with no randomisation of
treatment options.

Second, being a “real-life study”, the decision to re-
place one TNFa antagonist with another depend-
ed merely on the treating physician’s judgement.
However, our data, based on the application of the
EULAR response criteria, on the whole support
the possibility of trying another anti-TNFa in RA
patients failing the first place treatment.

In conclusion, the results of this study suggest that
RA patients may be successfully treated with an-
other TNFa antagonist especially those withdraw-
ing for secondary failure or adverse events.
Conversely, for patients stopping anti-TNFa treat-
ment due to primary failure, different biological
drugs, such as rituximab and abatacept, might of-
fer a greater chance of therapeutic success.
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SUMMARY

Objective: To evaluate the clinical response after switching to another TNFa antagonist in patients with rheumatoid
arthritis (RA) and provide a review of the literature on this topic.

Methods: In this ongoing, longitudinal, observational study we have prospectively collected data of patients starting bi-
ological treatments since 2000. The present analysis is restricted to RA patients who switched to another anti-TNFo due
to lack of efficacy (LaE), loss of efficacy (LoE), or adverse events (AEs) by the end of December 2007. Disease ac-
tivity score (ESR-based DAS28) was calculated and the clinical response (none, moderate, good) was evaluated ac-
cording to the European League Against Rheumatism (EULAR) criteria. Clinical remission (DAS28 <2.6) and low
disease activity (DAS28 <3.2) were also evaluated.

Results: A total of 692 anti-TNFa-naive patients has been registered, of whom 395 with a diagnosis of RA. Thirty-
seven RA patients switched to another TNFo antagonist. Three months after switching, the proportion of patients with
remission, low disease activity, good and moderate/good EULAR responses grew from 0%, 2.7%, 0%, and 5.4% (base-
line before switching) to 16.2%, 35.1%, 27%, and 62.2% (p<0.05, p<0.001, p<0.001, p<0.000001, respectively). Of
the patients who switched because of LaE, LoE, and AEs a moderate/good EULAR response was achieved in 38.4%,
66.6%, and 88.8% of patients, respectively. Mean treatment duration with the second anti-TNFa was significantly longer
in patients switching for LoE and AEs than in those switching for LaE (p<0.05).

Conclusions: The findings of this study suggest that RA patients may be successfully treated with another TNFa an-
tagonist, especially those withdrawing for LoE or AEs.

Parole chiave - Artrite reumatoide, antagonisti del TNFa., terapie biologiche.
Key words - Rheumatoid arthritis, TNF o antagonists, biological treatment, switching.

REFERENCES 7. Hansen KE, Hildebrand J, Genovese MC, Cush JJ, Pa-
tel S, Cooley DA, et al. The efficacy of switching from

1. Lipsky PE, van der Heijde DM, St Clair EW, Furst DE, etanercept to infliximab in patients with rheumatoid
Breedveld FC, Kalden JR, et al. Infliximab and arthritis. J] Rheumatol 2004; 31: 1098-102.
methotrexate in the treatment of rheumatoid arthritis. 8. Haraoui B, Keystone EC, Thorne JC, Pope JE, Chen I,
Anti-Tumor Necrosis Factor Trial in Rheumatoid Asare CG, et al. Clinical outcomes of patients with
Arthritis with Concomitant Therapy Study. N Engl J rheumatoid arthritis after switching from infliximab to
Med 2000; 343: 1594-602. etanercept. J Rheumatol 2004; 31: 2356-9.

2. van der Heijde D, Klareskog L, Rodriguez-Valverde V, 9. Gémez-Puerta JA, Sanmarti R, Rodriguez-Cros JR,
Codreanu C, Bolosiu H, Melo-Gomes J, et al. Com- Caiiete JD. Etanercept is effective in patients with
parison of etanercept and methotrexate, alone and com- rheumatoid arthritis with no response to infliximab ther-
bined, in the treatment of rheumatoid arthritis: two-year apy. Ann Rheum Dis 2004; 63: 896.
clinical and radiographic results from the TEMPO 10. Bennett A, Peterson P, Zain A, Grumley J, Panayi G,
study, a double-blind, randomized trial. Arthritis Kirkham B. Adalimumab in clinical practice. Outcome
Rheum 2006; 54: 1063-74. in 70 rheumatoid arthritis patients, including compari-

3. Weinblatt ME, Keystone EC, Furst DE, Kavanaugh son of patients with and without previous anti-TNF ex-
AF, Chartash EK, Segurado OG. Long term efficacy posure. Rheumatology (Oxford) 2005; 44: 1026-31.
and safety of adalimumab plus methotrexate in patients 11. Wick M, Ernestam S, Lindblad S, Bratt J, Klareskog L,
with rheumatoid arthritis: ARMADA 4 year extended van Vollenhoven RF. Adalimumab (Humira) restores
study. Ann Rheum Dis 2006; 65: 753-9. clinical response in patients with secondary loss of ef-

4. Keystone EC. Switching tumor necrosis factor in- ficacy to infliximab (Remicade) or etanercept (Enbrel):
hibitors: an opinion. Nat Clin Pract Rheumatol 2006; results from the STURE registry at Karolinska Univer-
2: 576-7. sity Hospital. Scand J Rheumatol 2005; 34: 353-8.

5. Ang HTS, Helfgott S. Do the clinical responses and 12. Cohen G, Courvoisier N, Cohen JD, Zaltni S, Sany J,
complications following etanercept or infliximab ther- Combe B. The efficiency of switching from infliximab
apy predict similar outcomes with the other tumor to etanercept and vice-versa in patients with rheumatoid
necrosis factor- antagonists in patients with rheumatoid arthritis. Clin Exp Rheumatol 2005; 23: 795-800.
arthritis? J Rheumatol 2003; 30: 2315-8. 13.Gomez-Reino JJ, Carmona L; BIOBADASER

6. van Vollenhoven R, Harju A, Brannemark S, Klareskog GROUP. Switching TNF antagonists in patients with
L. Treatment with infliximab (Remicade) when etan- chronic arthritis: an observational study of 488 patients
ercept (Enbrel) has failed or vice versa: data from the over a four-year period. Arthritis Res Ther 2006; 8:
STURE registry showing that switching tumour necro- R29.
sis factor alpha blockers can make sense. Ann Rheum 14. Nikas S, Voulgari P, Alamanos Y, Papadopoulos CG,

Dis 2003; 62: 1195-8. Venetsanopoulou Al, Georgiadis AN, et al. Efficacy



Switching anti-TNF o agents in rheumatoid arthritis

117

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

and safety of switching from infliximab to adalimum-
ab: a comparative study. Ann Rheum Dis 2006; 65:
257-60.

Solau-Gervais E, Laxenaire N, Cortet B, Dubucquoi S,
Duquesnoy B, Flipo RM. Lack of efficacy of a third tu-
mour necrosis factor alpha antagonist after failure of a
soluble receptor and a monoclonal antibody. Rheuma-
tology (Oxford) 2006; 45: 1121-4.

Hyrich K, Lunt M, Watson K, Symmons DP, Silman
AJ, British Society for Rheumatology Biologics Reg-
ister. Outcomes after switching from one anti-tumor
necrosis factor alpha agent to a second anti-tumor
necrosis factor alpha agent in patients with rheumatoid
arthritis. Arthritis Rheum 2007; 56: 13-20.

Di Poi E, Perin A, Morassi M, Del Frate M, Ferracci-
oli GF, De Vita S. Switching to etanercept in patients
with rheumatoid arthritis with no response to inflix-
imab. Clin Exp Rheumatol 2007; 25: 85-7.

Tannone F, Trotta F, Montecucco C, Giacomelli R,
Galeazzi M, Matucci-Cerinic M, et al. Etanercept main-
tains the clinical benefit achieved by infliximab in pa-
tients with rheumatoid arthritis who discontinued in-
fliximab because of side effects. Ann Rheum Dis 2007;
66: 249-52.

Bombardieri S, Ruiz AA, Fardellone P, Geusens P,
McKenna F, Unnebrink K, et al, Research in Active
Rheumatoid Arthritis (ReAct) Study Group. Effective-
ness of adalimumab for rheumatoid arthritis in patients
with a history of TNF-antagonist therapy in clinical
practice. Rheumatology 2007; 46: 1191-9.

Buch M, Bingham S, Bejarano V, Bryer D, White J, Re-
ece R, et al. Therapy of patients with rheumatoid arthri-
tis: outcome of infliximab failures switched to etaner-
cept. Arthritis Rheum 2007; 57: 448-53.

. Furst DE, Gaylis N, Bray V, Olech E, Yocum D, Rit-

ter J, et al. Open-label, pilot protocol of patients with
rheumatoid arthritis who switch to infliximab after an
incomplete response to etanercept: the opposite study.
Ann Rheum Dis 2007; 66: 893-9.

Hjardem E, @stergaard M, Pgdenphant J, Tarp U, An-
dersen LS, Bing J, et al. Do rheumatoid arthritis patients
in clinical practice benefit from switching from inflix-
imab to a second tumor necrosis factor alpha inhibitor?
Ann Rheum Dis 2007; 66: 1184-9.

Karlsson JA, Kristensen LE, Kapetanovic MC, Giilfe
A, Saxne T, Geborek P. Treatment response to a sec-
ond or third TNF-inhibitor in RA: results from the
South Swedish Arthritis Treatment Group Register.
Rheumatology (Oxford) 2008; 47: 507-13.

van der Bijl AE, Breedveld FC, Antoni CE, Kalden JR,
Kary S, Burmester GR, et al. An open-label pilot study
of the effectiveness of adalimumab in patients with
rheumatoid arthritis and previous infliximab treatment:
relationship to reasons for failure and anti-infliximab
antibody status. Clin Rheumatol 2008; 27: 1021-8.
Laas K, Peltomaa R, Kautiainen H, Leirisalo-Repo M.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Clinical impact of switching from infliximab to etan-
ercept in patients with rheumatoid arthritis. Clin
Rheumatol 2008; 27: 927-32.

Hyrich KL, Lunt M, Dixon WG, Watson KD, Sym-
mons DP; BSR Biologics Register. Effects of switch-
ing between anti-TNF therapies on HAQ response in
patients who do not respond to their first anti-TNF drug.
Rheumatology 2008; 47: 1000-5.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ,
Fries JF, Cooper NS, et al. The American Rheumatism
Association 1987 revised criteria for the classification
of rheumatoid arthritis. Arthritis Rheum 1988; 31: 315-
24.

Conti F, Ceccarelli F, Marocchi E, Magrini L, Spinel-
li FR, Spadaro A, et al. Switching tumour necrosis fac-
tor alpha antagonists in patients with ankylosing
spondylitis and psoriatic arthritis: an observational
study over a 5-year period. Ann Rheum Dis 2007; 66:
1393-7.

Fries JF, Spitz PW, Young DY. The dimensions of
health outcomes: the Health Assessment Questionnaire,
disability and pain scales. J Rheumatol 1982; 9: 789-
93.

Prevoo ML, van ‘t Hof MA, Kuper HH, van Leeuwen
MA, van de Putte LB, van Riel PL. Modified disease
activity scores that include twenty-eight-joint counts.
Development and validation in a prospective longitu-
dinal study of patients with rheumatoid arthritis. Arthri-
tis Rheum 1995; 38: 44-8.

Fransen J, Creemers MC, van Riel PL. Remission in
rheumatoid arthritis: agreement of the disease activity
score (DAS28) with the ARA preliminary remission
criteria. Rheumatology (Oxford) 2004; 43: 1252-5.
Klareskog L, van der Heijde D, de Jager JP, Gough A,
Kalden J, Malaise M, et al, TEMPO (trial of etanercept
and methotrexate with radiographic patient outcomes)
study investigators. Therapeutic effect of the combina-
tion of etanercept and methotrexate compared with each
treatment alone in patients with rheumatoid arthritis:
double-blind randomised controlled trial. Lancet 2004;
363: 675-81.

St Clair EW, van der Heijde DM, Smolen JS, Maini
RN, Bathon JM, Emery P, et al, Active-Controlled
study of patients receiving infliximab for the treatment
of rheumatoid arthritis of early onset study group. Com-
bination of infliximab and methotrexate therapy for ear-
ly rheumatoid arthritis: a randomized, controlled trial.
Arthritis Rheum 2004; 50: 3432-43.

Breedveld FC, Weisman MH, Kavanaugh AF, Cohen
SB, Pavelka K, van Vollenhoven R, et al. The PRE-
MIER study: a multicenter, randomized, double-blind
clinical trial of combination therapy with adalimumab
plus methotrexate versus methotrexate alone or adali-
mumab alone in patients with early, aggressive rheuma-
toid arthritis who had not had previous methotrexate
treatment. Arthritis Rheum 2006; 54: 26-37.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 320
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.09375
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 320
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.09375
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




