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Abstract
Aim:
To review the published studies that dose down and then discontinue biologic therapy in patients with rheuma-

toid arthritis (RA), particularly concerning the criteria for such dosing and the impact on clinical outcomes.

Methods:
Published studies conducted in patients with RA that sequentially decreased the dose and then discontinued

therapy were included if one or more of the following biologic disease modifying antirheumatic drugs

(bDMARDs) was evaluated: abatacept, adalimumab, certolizumab, etanercept, golimumab, infliximab, ritux-

imab or tocilizumab.

Results:
Five studies qualified for inclusion. The populations of patients with RA were heterogeneous among the studies;

patients were required to have low disease activity (LDA) or to be in remission prior to dose titration. Approxi-

mately 25–65% of patients successfully decreased and in some cases, discontinued the bDMARD. However, the

flare rate was higher than for the patients who remained on a standard dose. The only variable that predicted

relapse in more than one study was down-titration of the bDMARD dose.

Conclusion:
In patients who have achieved LDA or remission, down-titration and discontinuation of bDMARD therapy may

be attempted, with careful monitoring. However, it is likely that some patients will flare, and it is not known

how to predict these patients.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic disease with

systemic inflammation that leads to progressive

destruction of the synovial joints1 and the accompany-

ing symptoms of pain, stiffness and swelling, as well as

systemic symptoms such as fatigue.2 This may lead to

disability and can impact quality of life (QoL).3 To

limit the potential for complications, current guidelines

recommend early treatment with potent therapy, in a

‘treat to target’ strategy, in order to inhibit the systemic

inflammation and suppress the joint destruction before

permanent damage takes place.4–7
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As a result, biologic disease-modifying antirheu-

matic drugs (bDMARDs) have become more com-

monly used, either alone or in combination with

traditional synthetic DMARDs (tsDMARDs).8,9 Bio-

logic therapies include the tumor necrosis factor

(TNF) inhibitors, consisting of adalimumab, cer-

tolizumab, etanercept, golimumab and infliximab, as

well as an interleukin (IL)-6 receptor antagonist (toci-

lizumab), a B-cell inhibitor (rituximab) and a T-cell

activation inhibitor (abatacept). With the introduc-

tion and use of these therapies, the RA landscape has

drastically changed; treatment expectations are the

induction of low disease activity (LDA) or remis-

sion.10 Physicians may consider biologic dose reduc-

tion or discontinuation for some patients once they

have achieved LDA or remission.11 This option may

be considered as a result of concerns such as dose-

dependent adverse events, risk of infection, including

re-activation of latent tuberculosis,5 and the eco-

nomic burden of these agents.10,11

The number of published studies evaluating dos-

ing down or discontinuing bDMARDs has steadily

increased.12 Many studies evaluate the tapering of

the bDMARD dose, either by reducing the adminis-

tered dose or lengthening the dosing interval of the

original dose.10–13 Other studies evaluate discontinu-

ation of the bDMARD following full-dose ther-

apy.11,14 A related dosing strategy is to gradually

dose down the bDMARD and then discontinue it.

Fewer studies have evaluated this practice. The aim

of this report is to analyze the published studies

that dose down and then discontinue bDMARDs in

RA, concerning: (i) the type of RA patient included

in the studies and the criteria for dosing down and

discontinuing bDMARD therapy; and (ii) the impact

of this dosing strategy on clinical outcomes and

cost.

METHODS

An electronic search of PubMed, the biomedical

library of the US National Library of Medicine within

the National Institutes of Health, was conducted on

March 4, 2015 to search for articles published any

time up to that date. The search was repeated on

September 9, 2016 to look for recently published

articles. The PubMed database indexes published

manuscripts; it does not include congress abstracts.

The search strategy is provided in Table 1. The elec-

tronic search combined the term rheumatoid arthritis

and a term for dosing down, i.e., rheumatoid

arthritis and (dose decreas* or dosage decreas*). This
was repeated for each dosing down term. The search

was limited to articles written in English. The titles

and abstracts were reviewed for bDMARDs approved

for use in RA: abatacept, adalimumab, certolizumab,

etanercept, golimumab, infliximab, rituximab and

tocilizumab. Studies meeting these criteria underwent

a full-text review to determine if the down-titration

of the bDMARD was followed by discontinuation of

the bDMARD. There was no limit to the publication

timeframe. Only studies in humans were included.

Case reports were excluded; review articles and meta-

analyses were read to identify any references that

were not located in the literature search.

Table 1 Search strategy

Topic Terms for electronic search

Indication • Rheumatoid Arthritis

Dosing • Dose reduction, dosage reduction, dose reduc*,
dosage reduc*

• Dose decreas*, dosage decreas*
• Dose adjust*, dosage adjust*
• Dose titration, dosage titration, dose titrat*,
dosage titrat*

• Dose down, dosage down

• Dose withdrawal, dosage withdrawal

• Dose modification, dosage modification

• Dose decrement, dosage decrement

• Dose de-escalation, dosage de-escalation

• Step down

• Taper, tapering

Limits • Humans

• English

Terms for manual search

Biologic therapies • Abatacept

• Adalimumab

• Certolizumab pegol

• Etanercept

• Golimumab

• Infliximab

• Rituximab

• Tocilizumab

• Biologic

• Tumor necrosis factor inhibitor,

TNF inhibitor, anti-tumor necrosis factor,

anti-TNF

• IL-1 receptor antagonist

• IL-6 receptor antagonist

• B-cell inhibitor

• T-cell activation inhibitor

IL, interleukin; TNF, tumor necrosis factor.
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RESULTS
Literature search
The electronic search identified 1284 articles, some of

which were duplicates. Initial review of the titles and

published abstracts, and removal of articles with dupli-

cate PubMed identification numbers yielded 129 arti-

cles that qualified for further review. Examination of

the full study publications and the review articles deter-

mined that most studies down-titrated the bDMARD

but did not discontinue it. A few studies had parallel

down-titration and discontinuation arms; they did not

sequentially down-titrate and then discontinue the

same patients. These studies were not included in the

review. Evaluation of the publications determined that

in five studies bDMARDs were sequentially down-

titrated and then discontinued in the same patients,

and provided details on these patients at study entry

and in the results, thus qualifying for inclusion.15–19 A

comparison of the studies is provided in Table 2.

Study summaries
PRIZE15

The PRIZE study was a randomized, controlled trial that

took place in Europe and Asia. The study included

patients with early active disease who had not previ-

ously received methotrexate (MTX) or a bDMARD. At

study start, patients received etanercept (ETN) 50 mg

plus MTX 10 mg weekly (QW) for 52 weeks as open-

label therapy. During the first 8 weeks of the study, the

MTX dose could be adjusted by the investigator; the

maximum allowable dose was 25 mg QW. Patients

were permitted to receive other DMARDs, and corticos-

teroids were allowed at a daily dose of ≤ 10 mg pred-

nisone equivalent until week 26. Then, all

corticosteroids were tapered and completely discontin-

ued by week 39.

Patients with LDA at week 39 (disease activity score

in 28 joints [DAS28] ≤ 3.2) and remission at week 52

(DAS28 < 2.6) were randomized to receive double-

blind ETN 25 mg + MTX, or MTX only, or placebo

(PBO) beginning at week 52. At weeks 4 and 12 of the

double-blind phase, patients who did not have LDA

received corticosteroids. After receiving double-blind

treatment for 39 weeks, therapy was discontinued for

patients with DAS28 ≤ 3.2. Patients were withdrawn

from ETN and the PBO injection at week 39, and MTX

and the PBO capsules were tapered over 2–4 weeks. The

primary endpoint was maintenance of remission during

the double-blind phase at weeks 24 and 39, without

any corticosteroids from weeks 0 to 12.

More patients in the ETN+MTX group versus the MTX

only or PBO group achieved the primary endpoint:

40/63 (63%) versus 26/65 (40%) and 15/65 (23%),

respectively; P = 0.009 for ETN+MTX versus MTX only;

P < 0.001 for ETN+MTX versus PBO. The mean DAS28

scores after all treatment was withdrawn were signifi-

cantly lower in the ETN+MTX group than in the PBO

group at week 52 (P = 0.002) and week 65

(P = 0.003). The percentage of patients achieving

remission at the end of phase 3 was 28/63 (44%) for

the patients who received ETN 25 mg + MTX QW in

phase 2, 19/65 (29%) for the patients who received

MTX QW in phase 2, and 15/65 (23%) for patients on

PBO in phase 2. Adverse events (AEs) leading to discon-

tinuation occurred in 4/63 (6%) patients in the

ETN+MTX group, 1/65 (2%) in the MTX only group

and 1/65 (2%) in the PBO group in the double-blind

phase, and 4/53 (8%), 0/46 (0%) and 1/32 (3%),

respectively, in the withdrawal phase.

According to the authors, patients who achieve remis-

sion or LDA after early, aggressive management of RA

may be candidates for reducing the dose or withdraw-

ing the bDMARD. Close monitoring of all patients is

recommended. A predictor analysis was not provided,

and it is not clear how to identify which patients are

most appropriate for this treatment strategy. Addition-

ally, no information was provided on how patients

were managed if they were unable to maintain remis-

sion following dose reduction/withdrawal, and whether

they were able to regain remission.

STRASS16

This randomized, controlled, open-label non-inferiority

trial took place in France and Monaco. Patients

included in the study had established RA, had received

adalimumab (ADA) or ETN monotherapy at a stable

dose for ≥ 1 year, or had received ADA or ETN com-

bined with a stable dose of MTX or leflunomide for

≥ 6 months. Patients taking prednisone were allowed

into the study if the dose was stable at ≤ 5 mg daily for

≥ 6 months. Patients were in DAS28 remission for

≥ 6 months, and had no structural progression on X-

ray for the past year. In this 18-month study, patients

were randomized to receive either standard dose ADA

or ETN, or injections spaced by 50% every 3 months

and then discontinued. Patients could continue

tsDMARDs and/or prednisone ≤ 5 mg daily at a stable

dose. The primary endpoint was the standardized differ-

ence of the DAS28 slopes. A secondary endpoint was

the proportion of patients who relapsed over the

18 months; this was defined as having DAS28 > 2.6
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and a DAS28 increase of > 0.6 since the prior measure-

ment.

The spacing arm and the standard dose arm included

64 and 73 patients, respectively. Due to recruitment dif-

ficulties, the study was underpowered to demonstrate

non-inferiority. In the spacing arm, TNF inhibitors were

stopped for 39%, only tapered for 36% and kept at full

dose for 20% of patients. More patients relapsed in the

spacing arm than in the standard dose arm (77% vs.

47%, P = 0.0004). However, structural damage progres-

sion did not differ between the groups. The patients in

the spacing arm who relapsed were given an increased

dose of bDMARD, and of the 49 patients who relapsed,

20 (41%) were able to achieve remission again, 19

(39%) achieved LDA and 4 (8%) experienced moderate

disease activity and continued the bDMARD. Sixteen

serious AEs were reported by 6 (9%) patients in the

spacing arm, and 14 serious AEs were reported by 10

(14%) in the standard dose arm.

The authors determined that factors significantly

associated with relapse included the dose spacing strat-

egy, the health assessment questionnaire (HAQ) score

at baseline, and being positive for immunoglobulin M

rheumatoid factor. The authors concluded that since

approximately 25% of the patients on the decreased

dose did not relapse, more studies are needed in order

to determine in which patients tapered therapy may be

appropriate.

RETRO17

This was a randomized, controlled, parallel-group study

that enrolled patients with RA who were receiving a

stable dose of tsDMARDs (MTX, leflunomide, sul-

fasalazine, hydroxychloroquine) and/or bDMARDs.

Treatment with rituximab, abatacept or corticosteroids

> 5 mg daily was not allowed. Patients with

DAS28 < 2.6 (remission) for least 6 months were ran-

domized to either arm 1: continue DMARDs at stan-

dard dose; arm 2: taper all DMARDs by 50%; or arm 3:

taper all DMARDs for 6 months and then discontinue.

Tocilizumab, tsDMARDs and corticosteroids were

tapered by decreasing the dose by 50%; TNF inhibitors

were tapered by doubling the time between dose

administration. Throughout the study, nonsteroidal

anti-inflammatory drugs (NSAIDs) were allowed as

needed. The primary endpoint was sustained remission

during 12 months; DAS28 > 2.6 was considered to be a

relapse.

All patients were in DAS28 remission at baseline and

77% were in American College of Rheumatology

(ACR)/European League Against Rheumatism (EULAR)

remission. MTX was taken by 82% of patients; other

tsDMARDs and bDMARDs were taken by 10% and

41% of patients, respectively. Of the patients taking

bDMARDS, 76% were taking TNF inhibitors. A total of

101 patients reached the 12-month endpoint (38 in

arm 1, 36 in arm 2 and 27 in arm 3) and 67 (66%)

remained in remission. Relapses occurred as follows:

arm 1, 16%; arm 2, 39%; arm 3, 52%; P = 0.007 across

arms. AE details were not provided.

According to multivariate logistic regression, anti-

citrullinated protein antibodies (ACPA) positivity

(P = 0.038) predicted relapse, as did reducing rather

than continuing treatment (arm 2: P = 0.012; arm 3:

P = 0.003). A greater percentage of the patients who

relapsed were women (74%); however, female sex was

not a statistically significant predictor of relapse. Longer

disease duration also did not predict relapse. Addition-

ally, even though 77% of patients met the ACR/EULAR

Boolean remission criteria at the study start, indicating

they were in ‘deep’ remission, deep remission was not a

predictor of maintaining remission following dose titra-

tion. Most relapses occurred within 6 months of the

start of tapering. The authors concluded that tapering

and/or stopping DMARD therapy is possible, since

more than half of the patients in the combined group

maintained remission for 1 year.

van der Maas, et al.18

Van der Maas, et al.18 conducted an observational study

of a cohort of clinic patients in the Netherlands. Out of

94 patients with RA, 51 met the criteria for dosing

down: stable LDA (DAS28 < 3.2) and a stable treat-

ment regimen for ≥ 6 months. The original dose of

infliximab (INF, 3 mg/kg) was down-titrated by 25%

every 8–12 weeks until patients flared or it was discon-

tinued. Patients were considered to have a flare if two

subsequent visits ≥ 2 weeks apart demonstrated an

increase in DAS28 of ≥ 1.2 from baseline. Once

patients reached DAS28 > 3.2, then an increase ≥ 0.6

was considered to be a flare. Patients were allowed to

continue tsDMARDs, NSAIDs and corticosteroids, and

investigators could adjust the doses throughout the

study. The primary endpoint was the percentage of

patients whose INF dose could be successfully down-

titrated and the percentage that could be successfully

discontinued after 1 year.

At baseline, 35 (68%) patients were receiving con-

comitant MTX; 12% were receiving concomitant

leflunomide or azathioprine, and 20% were receiving

INF monotherapy. Additionally, 4% and 53% of

patients were receiving concomitant corticosteroids and
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NSAIDs, respectively. Over a period of 1 year, INF

could be discontinued in 16% of patients and down-

titrated in 45% of patients. INF was returned to the

original dose in 39% of patients. After 1 year, the mean

dose of INF had decreased from 224 to 130 mg and the

median DAS28 increased from 2.5 to 2.8, P = 0.002.

Out of a total of 421 clinic visits, additional corticos-

teroids were administered during 8% of visits; DMARDs

and NSAIDs were adjusted during 3.5% and 10% of vis-

its, respectively.

No patient demographics or clinical characteristics

were found to predict which patients could be success-

fully down-titrated. Following down-titration, there was

no statistically significant change in QoL as measured

by the EuroQoL 5-dimensions. No INF infusion reac-

tions were reported; information about other AEs was

not given. The mean decrease in cost per patient was

€3474 over the 1-year period. The authors concluded

that most patients with a stable treatment regimen and

stable LDA can be successfully down-titrated or discon-

tinued from INF for 1 year, resulting in considerable

cost savings. Longer studies are needed in order to

understand all of the consequences of this treatment

practice. Predictors of successful down-titration should

also be investigated.

DRESS19

Van Herwaarden et al.19 conducted a randomized, con-

trolled, open-label, non-inferiority dose-titration study

in the Netherlands. The study included 180 patients

with RA of any duration who had LDA (DAS28 < 3.2

or judgment of the rheumatologist at two subsequent

visits), and who had also been receiving a stable dose of

ADA or ETN for ≥ 6 months.19,20 Patients were allowed

to have down-titrated the TNF inhibitor previously, if it

was > 6 months prior to study start. Patients could con-

tinue NSAIDs or stable DMARD or prednisone

(≤ 5 mg) therapy throughout the study, and doses

could be adjusted to treat flares. Flare was considered

an increase in DAS28 > 1.2, or an increase > 0.6 and a

current DAS28 score ≥ 3.2 at two timepoints.20 If flare

occurred, the TNF inhibitor was restarted or the dose

was increased. The primary endpoint was the difference

between treatment groups in the proportion of patients

with major flare (DAS28-C-reactive protein [CRP] based

flare > 3 months) at 18 months, and a comparison of

this with the non-inferiority margin of 20%.

A total of 121 patients attempted dose reduction (in-

crease in the dosing interval every 3 months until dis-

continuation or flare) and 59 patients received usual

care.19 At baseline, 60% and 80% of patients in the

dose reduction and usual care groups, respectively, were

taking a DMARD; 48% and 69% were taking MTX at a

mean dose of 16 mg; 54% and 59% were taking

NSAIDs, and 5% in each treatment group were taking

corticosteroids. The bDMARD could be stopped in

24/121 (20%) patients, and the dosing interval was suc-

cessfully increased in 52/121 (43%) patients; however,

45/121 (37%) patients could not decrease the dose.19

Over 18 months, the cumulative proportion of patients

with major flare was 14/119 (12%) in the dose reduc-

tion group and 5/50 (10%) in the group receiving usual

care. The 95% confidence interval (CI) of the difference

was within the non-inferiority margin, so dose reduc-

tion of ADA or ETN was determined to be non-inferior

to usual care. Short-lived flares were significantly more

frequent in the dose reduction group than the usual

care group (88/121 [73%] vs. 16/59 [27%], respectively,

P < 0.001). No patients in either group experienced a

radiographic progression score (modified Sharp-van der

Heijde [SvdH]) over the minimally clinically significant

change of 8 units. However, more patients in the dose

reduction group than the usual care group experienced

a low degree of radiographic progression (> 0.5 units

on SvdH score): 37/116 (32%) vs. 9/59 (15%), respec-

tively; difference (95% CI): 17% (2–29%). There were

no significant differences between the groups in QoL.

Adverse events were reported by 79% of patients in the

dose reduction group and 76% in the usual care group.

The authors concluded that dose reduction of ADA or

ETN guided by disease activity was non-inferior to usual

care when measuring major flares.

Cost-effectiveness of dose titration and discontinuation

Only one study included in this report provided cost-

effectiveness data for dosing down the bDMARD. In

their observational cohort study, van der Maas, et al.18

determined the mean decrease in direct costs per

patient following INF dose reduction was €3474 (95%

CI: €2457 to €4492) over a 1-year period. The authors

found that costs decreased gradually every 4 months. If

cost savings are calculated based on the last 4 months

of the dose-titration period, then the savings are €5689

per patient per year in subsequent years. The authors

concluded that substantial cost savings are possible by

decreasing or discontinuing the dose of INF.

DISCUSSION

This report summarizes the published studies that

sequentially dosed down and then discontinued

bDMARD therapy in patients with RA. Most of the
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bDMARDs evaluated in the studies were TNF inhibitors;

only one study included tocilizumab in addition to

TNF inhibitors. In these publications, a proportion of

patients ranging from approximately 25% to 65% was

able to successfully decrease and, in some cases, discon-

tinue the bDMARD dose. The authors of the studies

concluded that in patients with LDA or in remission, it

is acceptable to attempt to dose down and then possi-

bly discontinue therapy, with careful monitoring. How-

ever, the authors also acknowledged that the percentage

of patients with disease relapse/flare was higher in the

groups that decreased or discontinued the bDMARD

dose than in the groups that continued the standard

dose.

Currently, there is no mechanism for determining in

which patients dosing down and discontinuing

bDMARD therapy are appropriate.10 Several studies

evaluated whether particular clinical characteristics will

predict which patients are likely to flare with down-

titration and discontinuation, and the results were var-

ied. In the STRASS study, factors significantly associated

with relapse included the HAQ score at baseline,

immunoglobulin M rheumatoid factor positivity, and

extending the time between doses rather than using

standard dosing.16 In the RETRO study, ACPA positivity

predicted relapse, as did reducing rather than continu-

ing treatment.17 The DRESS study did not identify any

clinical characteristics, laboratory values or concomitant

treatment variables that were associated with successful

dose reduction or discontinuation of the bDMARD.19

Van der Maas, et al.18 stated that immunogenicity

may have played a role in disease relapse during down-

titration. Over 1 year, INF was successfully discontin-

ued in 16% of patients and the dose was successfully

decreased in 45% of patients; however, 39% of patients

were returned to the original dose. Published studies

with the monoclonal antibodies ADA and INF have

demonstrated an association between anti-drug anti-

bodies to the biologic and decreased serum levels,

decreased treatment response and the occurrence of

infusion reactions.21,22 In addition, studies in the gas-

troenterology literature have shown an association

between low dose/long dosing intervals of the biologic,

and the presence of anti-drug antibodies.23–25 Van der

Maas, et al.18 noted that although they did not see any

infusion reactions, it was necessary to switch three

patients to a different bDMARD due to treatment fail-

ure. Also, 20% of the patients in the study did not

receive an immune modulator in addition to INF. This

is also a risk for antibody formation.22,23,26 In contrast,

the PRIZE study evaluated tapering and discontinuing

ETN, and found that 44% of patients who tapered ther-

apy for 39 weeks and then discontinued for 39 weeks

were able to maintain remission.15 Anti-drug antibodies

with ETN have not been linked to a decrease in clinical

response;27 however, this was not specifically evaluated

in the PRIZE study.

It is important to note that the inclusion criteria for

the studies in this report were heterogeneous. The

PRIZE study included patients with early RA who were

na€ıve to MTX and bDMARD therapy, the STRASS study

included patients with established RA, and RETRO,

DRESS and van der Maas did not limit inclusion to one

or other.15–19 Additionally, the requirement for DAS28

LDA or DAS28 remission varied; PRIZE required LDA at

week 39 and remission at week 52, STRASS and RETRO

required remission ≥ 6 months, van der Maas required

LDA > 6 months and DRESS required LDA per DAS28

or rheumatologist judgment. This variability in patient

status may have had an effect on the success rates of

down-titration and discontinuation. In the PRIZE study

(early RA), 63% were able to dose down for 39 weeks

and 44% of patients were able to dose down and then

discontinue for 26 weeks. This is compared to the

STRASS study (established RA), in which 36% were able

to dose down and 39% were able to dose down and

then discontinue. In a published study that discontin-

ued the biologic but did not taper, patients with early

RA and DAS28 < 2.6 for ≥ 6 months after treatment

with ETN 50 mg QW + MTX were discontinued from

ETN and followed for 1 year.28 Remission was main-

tained by 15/28 (54%) patients who discontinued ETN,

a result similar to that in the PRIZE study.

Only the STRASS study provided details of whether

patients with flare could regain remission by increasing

the bDMARD dose. Of the 49 patients who relapsed, 20

(41%) patients were able to achieve remission again, 19

(39%) achieved LDA and 4 (8%) experienced accept-

able moderate disease activity following a dose

increase.16 There is a need for additional studies that

evaluate whether patients can return to remission fol-

lowing down-titration and discontinuation of a

bDMARD.

Some published studies in the literature have evalu-

ated dose titration and discontinuation of a bDMARD

in parallel treatment groups, not sequentially in the

same treatment group. Two examples include the PRE-

SERVE study in patients with moderate RA29 and the

DOSERA30 study in moderate to severe RA. In both

studies, patients initially received ETN 50 mg + MTX

QW; then in phase 2, patients with DAS28 LDA

received ETN 25 mg + MTX QW or MTX QW only for
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52 weeks (PRESERVE) or 48 weeks (DOSERA). The

proportion of patients maintaining LDA ranged from

44% to 79% in the ETN 25 mg + MTX groups, and

from 13% to 43% in the MTX only groups, similar to

the values in this report. In the DOSERA study, patients

who lost LDA during phase 2 were retreated with ETN

50 mg + MTX QW, and 91% of patients were able to

regain remission or LDA.30 This is similar to the 80% of

patients who regained remission or LDA in the STRASS

study. The median times to regain remission or LDA

were 6.0, 5.9 and 3.9 weeks for the ETN 50 mg + MTX,

ETN 25 mg + MTX, and MTX only groups, respec-

tively.30

In summary, in RA studies that sequentially dosed

down and then discontinued the bDMARD, approxi-

mately 25% to 65% of patients could successfully

decrease, and in some cases, discontinue the

bDMARD. The only variable that predicted relapse in

more than one study was decreasing the bDMARD

dose/increasing the dosing interval. It appears reason-

able to attempt down-titration and discontinuation of

the bDMARD. However, additional research is needed

to determine predictors for success or failure and to

establish the disease status (DAS28 LDA or remission

or something else) that is necessary for successful

down-titration. Future studies should include

bDMARDs with varied mechanisms of action, not just

TNF inhibitors.
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