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CONTEXT AND POLICY ISSUES  
 
Rheumatoid arthritis (RA) is a chronic, auto-immune condition that causes joint pain, 
inflammation, and erosion. Based on data on sub-classes of arthritis, published in April 2006 by 
Statistics Canada, RA affects approximately 1% of Canadians.1  
 
RA pain may be addressed with analgesics such as acetaminophen and mild opioids, while RA 
inflammation may be treated with corticosteroids or nonsteroidal anti-inflammatory drugs 
(NSAIDs). To prevent progression of joint erosion, disease-modifying anti-rheumatic drugs 
(DMARDs) such as methotrexate, leflunomide, hydroxychloroquine, sulfasalazine, and 
azathioprine have traditionally been put to use.2 More recently, however,  physicians have 
turned to more aggressive treatment options such as biologic agents, namely etanercept (ETN, 
Enbrel®), adalimumab (ADA, Humira®), infliximab (IFX, Remicade®), certolizumab pegol (CZP, 
Cimzia®), rituximab (RTX, Rituxan®), and golimumab (GLM, Simponi® AriaTM). Biologic agents 
are typically used alongside standard DMARDs but may also be used alone. 
 
According to the Drug Product Database Online Query maintained by Health Canada, each 
biologic agent has a recommended unique dosing regimen involving multiple dose boluses 
administered at specific intervals; however, in clinical practice, dose modification (escalation or 
reduction) may occur over time in an effort to help some patients achieve or maintain an 
adequate clinical response.2 See Table A1 in Appendix 5 for approved dosing regimen for 
selected biologic agents.  
 
Dose escalation is associated with increases in treatment costs while clinical impact is 
uncertain. It differs from administering a drug at a higher dose as dose escalation refers to an 
increase in dose of a drug above the recommended dose, either by increasing the size of the 
dose bolus above a specific threshold without changing the dose interval or by shortening the 
interval between boluses without changing the size of the bolus. The threshold for dose 
escalation may be defined in a variety of ways that compare subsequent dose boluses to the 
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minimum recommended dose or the starting dose. See Appendix 5 for a more detailed definition 
of dose escalation.  
 
Formulary and drug reimbursement decisions on biologic agents depend on the impact of dose 
escalation on clinical outcomes relative to the expected increase in the cost of treatment.  The 
purpose of this rapid response, therefore, is to examine the clinical and cost-effectiveness of 
dose escalation of biologics and the potential budget impact on managing patients with RA.  
 
RESEARCH QUESTIONS  
 

1. What is the clinical effectiveness of dose escalation for biologic agents for the 
management of rheumatoid arthritis in adult patients? 

 

2. What is the cost-effectiveness of dose escalation for biologic agents for the management 
of rheumatoid arthritis in adult patients? 

 
3. What is the evidence regarding the potential budget impact of dose escalation for biologic 

agents for the management of rheumatoid arthritis in adult patients? 
 
KEY FINDINGS  
 

Limited evidence suggests that dose escalation does not have a significant impact on patient 
outcomes. The patient response rate at the recommended IFX dose was quantitatively higher 
than the response rates at escalated doses. The findings were similar in patients treated with 
GLM.  

 
METHODS  
 
Literature Search Methods 
 
A limited literature search was conducted on key resources including PubMed, Ovid Medline, 
Ovid Embase, The Cochrane Library, University of York Centre for Reviews and Dissemination 
(CRD) databases, ECRI, Canadian and major international health technology agencies, as well 
as a focused Internet search. No filters were applied to limit the retrieval by study type. Where 
possible, retrieval was limited to the human population. The search was also limited to English 
language documents published between January 1, 2010 and August 25, 2015. 
 
Selection Criteria and Methods 
 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1. 
 

Table 1:  Selection Criteria 

Population Adult patients with rheumatoid arthritis with limited or no clinical 
response to the recommended (standard) dose of a biologic agent 

Intervention Biologic agent administered either at a dose higher than the 
recommended dose or at dosing intervals shorter than recommended 
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Table 1:  Selection Criteria 

Comparator 1. The same biologic agent at the recommended dose 
2. Disease Modifying Anti-Rheumatic Drugs (DMARDs) 
3. Placebo 

Outcomes Q1: Clinical effectiveness of increasing dose relative to standard dose 
with respect to disease management, and decrease in disease activity 
(reflected by decreased symptoms, reduced inflammation, and 
increased functioning).  
 
Q2: Cost-effectiveness of increasing dose relative to standard dose 
 
Q3: Budget impact: Evidence regarding budget impact of dose 
escalation. 

Study Designs Systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines, and economic 
studies 

 
Exclusion Criteria 
 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, were 
duplicate publications, or were published prior to 2010. 
 
Critical Appraisal of Individual Studies 
 
The included clinical studies were appraised using the Scottish Intercollegiate Guidelines 
Network (SIGN50) checklists.3 The randomized, prospective study was evaluated with the 
randomized controlled study checklist. A numeric score was not calculated for each study. 
Instead, strengths and weakness of each study were summarized and described.  
 
SUMMARY OF EVIDENCE 
 
Quantity of Research Available 
 
A total of 271 citations were identified in the literature search. Following screening of titles and 
abstracts, 243 citations were excluded and 28 potentially relevant reports from the electronic 
search were retrieved for full-text review. Three potentially relevant publications were retrieved 
from the grey literature search. Of these 31 potentially relevant articles, 27 publications were 
excluded for various reasons, while four publications met the inclusion criteria and were 
included in this report. Appendix 1 describes the PRISMA flowchart of the study selection. 
 
A formal critical appraisal of guidelines was not conducted, but a list of relevant guidelines and 
recommendations is provided in Appendix 6. 
 
Summary of Study Characteristics 
 
Details of individual study characteristics are presented in Table A1 of Appendix 2. 
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Study Design 
 
The body of evidence consists of one randomized4 and three non-randomized studies (i.e., two 
prospective studies and one retrospective analysis of patient data).5-7 The randomized study 
was a prospective clinical trial (the MIRROR trial) evaluating the effect of repeat treatment of 
RTX involving three different dosing regimen in patients who had previously had an inadequate 
response to MTX treatment.4 One set of patients was treated at the recommended dose, the 
second set of patients was treated at a high dose, while the treatment for the third set of 
patients involved doubling their dose from the recommended dose halfway through the study 
period. One of the prospective, non-randomized studies was an extension of the Rheumatoid 
Arthritis Prevention of Structural Damage (RAPID 1) study in which one group of patients was 
treated with double the recommended dose of CZP throughout the study period, and the second 
group started on the recommended dose prior to their dose being doubled.7 The third 
prospective study evaluated the impact of switching from standard doses of ETN or ADA to 
dose-escalated or recommended dose IFX.6 The retrospective study evaluated the impact that 
escalating GLM dose had on disease activity.5 
 
Country of Origin 
 
The randomized study enrolled patients from across 18 countries,4 the open-label, RAPID 1 
extension study was based on patients presenting to multiple hospitals in the United States7, 
while the other prospective study represented patients enrolled across North America, Europe 
and Israel6. The retrospective review enrolled patients in Japan.5 
 
Patient Population 
 
All studies enrolled patients, who were receiving treatment for RA. The prospective studies 
exclusively enrolled patients who had demonstrated inadequate responses to previous 
treatment, and thus needed to be switched to another agent.4,6,7 The randomized study 
compared dose-escalated regimen of RTX to the recommended dose of RTX in patients who 
previously had inadequate responses to MTX.4 The open-label extension study administered 
escalated and recommended doses of CZP to patients with inadequate responses to 
recommended doses of CZP plus MTX7, and the third prospective study compared the use of 
dose-escalated and recommended doses of IFX in patients who were previously unresponsive 
to MTX with ETN or ADA.6 The retrospective study enrolled a mixture of treatment-naïve and 
continuing patients.5 
 
Interventions and Comparators 
 
Each of the studies evaluated one biologic agent. The randomized study evaluated the impact 
of repeat treatment in two groups of patients treated with dose-escalated RTX relative to one 
group of patients treated with the recommended dose of RTX.4 Patients were retreated once 
with double boluses of 500 mg RTX, double boluses of 1000 mg, or switched from double 
boluses of 500 mg to double boluses of 1000 mg. Retreatment occurred at week 24.  
 
In the open-label, extension study, patients, who had failed to meet the American College of 
Rheumatology 20% improvement criteria (ACR20) after 12 or 14 weeks at the recommended 
dose of 200 mg of CZP plus MTX every other week (EOW) or had failed to progress to low 
disease activity following 52 weeks of treatment, were treated at a high dose of 400 mg of CZP 
plus MTX EOW (i.e. double the recommended dose).7 The comparator group continued with a 
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high dose of 400 mg of CZP plus MTX that they had received EOW prior to the open-label 
phase of the clinical trial.  
 
The third prospective study evaluated the effect of increasing the dose of IFX from 3 mg/kg to 5 
mg/kg or 7 mg/kg. Dose-escalation was determined by patient response at weeks 14 and 22.6 
Non-responders were escalated to the next higher dose level at these two time points. 
 
The retrospective study compared the effect of escalating the dose of GLM from 50 mg every 
four weeks to 100 mg every four weeks with maintaining a fixed dose at either 50 mg every four 
weeks or 100 mg every four weeks.5 
 
Outcomes 

 

The studies reported on the impact of dose escalation on clinical outcomes, measured as a 
function of change in Disease Activity Score in 28 joints (DAS28),5,7 or as the proportion of 
patients to qualify as European League Against Rheumatism (EULAR)6,7 or American College of 
Rheumatology 20 (ACR20) responders.4 A patient was classified as either a EULAR or a 
ACR20 responder. These classifications were defined as follows: 
 

1. EULAR responder: If DAS28 score decreased by >1.2 starting from a score >5.1 or by 
>0.6 starting from ≤5.1. A patient was considered to be in remission if DAS28 score was 
<2.6.6  

2. ACR20 responder: A 20% improvement in the ACR20 score.4 
 
Summary of Critical Appraisal 
 
Details of the critical appraisal of the studies are presented in Table A1 of Appendix 3: Critical 
Appraisal of Included Publications.  
 
The quality of the studies was found to be low to moderate. Though the randomized study on 
RTX was well-executed, it appears that the manufacturer could have had undue influence in the 
analysis of data.4 While oversight of data analysis by the manufacturer is acceptable, the 
authors did not discuss steps taken to minimize potential bias due to involvement of the primary 
sponsor of the study in the analysis. For example, the authors reported that treatment allocation 
had to be disclosed to the manufacturer at the time of data analysis but did not disclose how 
that information was used. All but one of the authors was either employed by or previously 
received a grant or other support from Roche, the manufacturer of Rituxan™. The open-label, 
RAPID 1 extension study was of acceptable quality.7 Patients in both groups were selected from 
comparable source populations, previously enrolled in a randomized-controlled trial. The third 
prospective study assigned patients into three groups based on their response to increasing 
doses of the biologic agent.6 This staggered treatment plan based on patient response is 
unpredictable and does not lend itself to a prospective allocation of treatment. The quality of this 
study was low. The retrospective review was also of low quality.5 Patients were assigned to 
groups based on their response to previous treatment. There was no recognition by the authors 
that knowledge of treatment could have influenced the assessment of patient outcomes. 
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Summary of Findings 
 
Details of individual study findings are presented in Table A1 of Appendix 4. 
 

What is the clinical effectiveness of dose escalation for biologic agents for the management of 
RA in adult patients? 

 

The evidence in all four studies support earlier findings that dose escalation had no distinctive 
impact on disease activity irrespective of the metric of evaluation (i.e., change in DAS28 score 
or response rate). Patients with dose escalated from 50 mg to 100 mg of GLM every four weeks 
had a lower EULAR response rate than patients at stable doses of 50 mg or 100 mg of GLM 
every four weeks.5 Though the statistical significance of the differences among the study groups 
was not reported, the average change in the DAS28 score was lowest in the dose-escalated 
group.  
 
In the study where the dose of IFX was increased at two time-points based on patient response, 
the EULAR response rate was lower when the dose was escalated to 5 mg/kg compared with 
the response rate at 3 mg/kg.6 The response rate continued to decrease at 7 mg/kg dose.  
 
There was no significant difference in the median change of DAS28 scores between dose-
escalated CZP and fixed high-dose CZP groups.7 The EULAR response rate was lower in the 
dose-escalated group although the statistical significance of the difference was not reported.  
 
Finally, patients retreated by doubling the recommended dose of RTX showed no statistically 
significant improvement in ACR20 response when compared with patients retreated at the 
recommended dose or at a high dose.4 The proportion of patient in remission was slightly higher 
than in patients retreated at the recommended dose but the statistical significance of the 
difference was not reported. 

 

What is the cost-effectiveness of dose escalation for biologic agents for the management of RA 
in adult patients? 

 
We did not identify any studies on the cost-effectiveness of dose escalation.  
 
What is the evidence regarding the potential budget impact of dose escalation for biologic 
agents for the management of RA in adult patients? 
 
We did not identify any relevant studies on the budget impact of dose escalation in treating 
patients with RA 
 
Limitations 
 
The evidence on dose escalation published between 2010 and 2015 is inadequate to draw 
conclusions on the impact of dose escalation on clinical outcomes. Four biologic agents were 
each evaluated in separate studies, and patient outcomes were measured at different time-
points. Two of the most commonly used biologic agents (ADA and ETN) were not covered by 
the included studies. 
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CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 
The sparse evidence that directly links dose escalation of biologic agents to changes in RA 
disease activity does not suggest a measurable benefit. Further research is needed to provide 
conclusive information on the impact of dose escalation on clinical outcomes. 
 
There is insufficient, recent published evidence to draw any meaningful conclusions on clinical 
effectiveness and cost-effectiveness of escalating the dose of biologic agents used to treat 
patients with RA.  
 
 
 
PREPARED BY:  
Canadian Agency for Drugs and Technologies in Health 
Tel: 1-866-898-8439 
www.cadth.ca 
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APPENDIX 1:  Selection of Included Studies 
 
 
 

243 citations excluded 

28 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

3 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

31 potentially relevant reports 

27 reports excluded: 
-irrelevant population (3) 
-irrelevant intervention (1) 
-irrelevant comparator (6) 
-irrelevant outcomes (9) 
-already included in at least one of 
the selected systematic reviews (3) 
-other (review articles, editorials)(5) 
 

4 reports included in review 

271 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Characteristics of Included Publications 
 

Table A1:  Characteristics of Included Clinical Studies 
First Author, 

Publication Year, 
Country, Study 

Name 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical Outcomes 

Sato,
5
 2015, Japan Retrospective study 

evaluating the impact 
of dose escalation on 
clinical outcomes 

74 patients with RA 
treated with GLM 
between September 
2011 and July 2012 at 
the Tokyo Women’s 
Medical University. 
Thirty-five patients had 
previously been 
treated with 1 to 3 
biologic agents. 
 

GLM escalated from 
50 mg to 100 mg 
every 4 weeks 
 
Infusions were 
accompanied by MTX 

GLM administered at: 
(1) Recommended 

dose of 50 mg 
every 4 weeks 

(2) High dose of 100 
mg every 4 weeks 

 
Infusions were 
accompanied by MTX 

At 52-weeks follow-up 
(or at last known 
measurement): 

 Change in mean 
DAS28 score 

 EULAR response 
rate 

Fleischmann,
6
 2014, 

North America/ 
Europe/Israel 

Prospective, cohort 
study evaluating the 
impact of switching 
anti-TNF agent, and 
dose escalation 

196 adult patients 
diagnosed with RA 
with inadequate 
response to ETN + 
MTX or ADA + MTX 

IFX administered at 
escalated doses of: 
(1) 5 mg/kg 
(2) 7 mg/kg 
 
Infusions were 
accompanied by MTX 
 

IFX administered at 
recommended dose 
of 3 mg/kg 
 
Infusions were 
accompanied by MTX 

At 26-weeks follow-up: 

 EULAR response 
rate 

Curtis,
7
 2011, United 

States, RAPID 1 
extension study 

Prospective, open-
label, cohort study 

508 patients with 
moderate to severe RA 
(DAS28 score >3.2) 
who had inadequate 
response to treatment 
during the first 51 
weeks of the RAPID 1 
study 
 
 
 

CZP escalated from 
200 mg to 400 mg 
EOW 
 
Infusions were 
accompanied by MTX 

CZP administered at 
a fixed high dose of 
400 mg EOW 
 
Infusions were 
accompanied by MTX 

At 12 and 48 weeks: 

 Median change in 
DAS28 scores 
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Table A1:  Characteristics of Included Clinical Studies 
First Author, 

Publication Year, 
Country, Study 

Name 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical Outcomes 

Rubbert-Roth,
4
 2010, 

Multinational (18 
countries), MIRROR 
trial 

Prospective, random 
treatment-allocation 
study evaluating the 
impact of dose 
escalation on clinical 
outcomes 

314 patients with RA 
who previously had an 
inadequate response 
to MTX were 
randomized to three 
different dose regimen 
of RTX. Approximately 
26% of patients had 
previously received 
anti-TNF treatment. 

RTX escalated from 
2x500 mg to 2x1000 
mg at week 24 
 
Infusions were 
preceded by 100 mg 
methyl-prednisolone 
and accompanied by 
10-25 mg per week 
MTX 

(1) RTX administered 
at recommended 
dose  of 2x500 
mg + 2x500 mg at 
week 24 

(2) RTX administered 
at high dose of 
2x1000 mg + 
2x1000 mg at 
week 24 

 
Infusions were 
preceded by 100 mg 
methyl-prednisolone 
and accompanied by 
10-25 mg per week 
MTX 

At 48 weeks follow-up: 

 ACR20 and EULAR 
response rate 

ACR20 = 20% improvement in American College of Rheumatology score; ADA = adalimumab; CZP = Certolizumab Pegol; DAS28 = Disease Activity Score in 28 joints; EOW = every 
other week; ETN = entanercept; EULAR = European League Against Rheumatism; GLM = golimumab; IFX = infliximab; mg = milligram(s); MTX = methotrexate; RA = rheumatoid 
arthritis; RA = rheumatoid arthritis; RAPID 1 = Rheumatoid Arthritis Prevention of Structural Damage; RTX = Rituximab; TNF = tumor necrosis factor 
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APPENDIX 3:  Critical Appraisal of Included Publications 
 

Table A1:  Strengths and Limitations of the Randomized Study using the SIGN50 tool3 

Strengths Limitations 
Sato, 2015

5
 

 The study addresses an appropriate and explicit question. 

 The three patient groups are selected from source populations that 
are comparable in all respects other than the factor under 
investigation. 

 The likelihood that some eligible subjects might have the outcome 
at the time of enrolment is assessed and taken into account in the 
analysis. None of the subjects had achieved adequate clinical 
outcomes at the time of enrollment. 

 The outcomes are explicit. 

 The method of assessment of exposure is reliable. 

 Evidence from other sources is used to demonstrate that the 
method of outcome assessment is valid and reliable. 

 The results of this study are directly applicable to the patient group 
of interest. 

 Patients did not have a choice in selecting in which group they were 
enrolled. 

 There is no recognition that knowledge of exposure status could 
have influenced the assessment of patient outcome. 

Fleischmann, 2014
6
 

 The study addresses an appropriate and explicit question. 

 The likelihood that some eligible subjects might have the outcome 
at the time of enrolment is assessed and taken into account in the 
analysis. None of the subjects had achieved adequate outcomes at 
the time of enrollment. 

 The outcomes are explicit and evaluated by a blinded assessor. 

 The method of assessment of exposure is reliable. 

 Evidence from other sources is used to demonstrate that the 
method of outcome assessment is valid and reliable.  

 The results of this study are directly applicable to the patient group 
of interest. 

 Patients did not have a choice in selecting in which group they were 
enrolled. 

 Twenty percent (40 out of 197) subjects dropped out of the study. 

 The three groups being studied came from the same set of patients. 
Patient groups were determined retroactively according to patient 
response to specific dose levels. 

Curtis, 2011
7
 

 The study addresses an appropriate and explicit question. 

 The two groups being studied are selected from source populations 
that are comparable in all respects other than the factor under 
investigation. 

 Patients were enrolled into groups based on their response to 
previous treatment. 

 Enrollment in the open-label study involved cross-enrollment of 
patients who had gone through the RAPID 1 study. 
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Table A1:  Strengths and Limitations of the Randomized Study using the SIGN50 tool3 

Strengths Limitations 

 The likelihood that some eligible subjects might have the outcome 
at the time of enrolment is assessed and taken into account in the 
analysis. Patients with moderate to severe disease activity are 
enrolled. 

 The outcomes are explicit and evaluated by a blinded assessor. 

 The method of assessment of exposure is reliable.  

 Evidence from other sources is used to demonstrate that the 
method of outcome assessment is valid and reliable.  

 The results of this study are directly applicable to the patient group 
of interest. 

Rubbert-Roth, 2010
4
 

 The study addresses an appropriate and clearly focused question. 

 The assignment of subjects to treatment groups is randomized. 

 An adequate concealment method is used.  

 The design keeps subjects and investigators “blind” about treatment 
allocation. 

 Baseline characteristics were similar among the groups.  

 The only difference between groups is the treatment under 
investigation. 

 All relevant outcomes are measured in a standard, valid and 
reliable way. 

 Eighty-three percent (83%) of enrolled patients completed the study 

 All the subjects are analyzed in the groups to which they were 
randomly allocated (often referred to as intention to treat analysis). 

 Data was collected at 18 sites yet per-site analysis was not 
reported.  

 Funding of the study was provided primarily by the manufacturer of 
the biologic under investigation. 

 It appears that the manufacturer had oversight of the data analysis. 

 All but one of the authors was either employed by or previously 
received a grant or other support from Roche, the manufacturer of 
the biologic under investigation.  

 The results of the study are directly applicable to patients who 
previously had inadequate response to MTX 
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APPENDIX 4:  Main Study Findings and Author’s Conclusions 
 

Table A1:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 
Sato, 2015

5
 

Over the span of 52 weeks: 

 Treatment groups: 
Group 1(n=43): Recommended dose of 50 mg GLM every 4 weeks 
Group 2 (n=23): Escalated dose of  50 to 100 mg GLM every 4 
weeks 
Group 3 (n=8): High dose of 100 mg GLM every 4 weeks 

 

 Mean change in DAS28 scores: 
Group 1 (n=43): -1.6 
Group 2 (n=23): -1.5 
Group 3 (n=8): -2.2 
Statistical significance of the differences was not reported 

 

 Proportion of patients with good EULAR response: 
Group 1 (n=43): 55.8% 
Group 2 (n=23): 39.1% 
Group 3 (n=8): 62.5% 
Statistical significance of the differences was not reported 

 Dose escalation to 100 mg is warranted in patients who do not 
respond to a 50 mg dose of GLM 

Fleischmann, 2014, North America/Europe/Israel
6
 

Over the span of 26 weeks: 

 Treatments: 
Treatment 1 (n=56): Recommended dose of 3 mg/kg IFX  
Treatment 2 (n=53): Escalated dose to 5 mg/kg IFX at weeks 14 or 
22 
Treatment 3 (n=47): Escalated dose to 7 mg/kg IFX at week 22 

 

 Proportion of patients achieving EULAR response (based on 
change in DAS28 scores): 
Treatment 1 (n=56): 89.3% 
Treatment 2 (n=53): 71.7% 
Treatment 3 (n=47): 29.8% 
 

 “IFX demonstrated significant efficacy at weeks 10 and 26 in RA 
patients who were switched to IFX after inadequate response to 
ETN/ADA. [However,] improvements in efficacy and physical 
function were not dependent on IFX dose escalation” (p 2148)

6
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Table A1:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 
Curtis, 2011, United States

7
 

Over the span of 12 weeks: 

 Treatment groups: 
Group 1 (n=118): Dose escalation from 200 mg to 400 mg EOW 
Group 2 (n=122): Stable dose of 400 mg EOW 
 

 Median change in DAS28 scores (Completed RAPID 1 study): 
Group 1 (n=118): -0.34 
Group 2 (n=122): -0.28 
  

 Median change in DAS28 scores (Withdrew early from RAPID 1 
study): 
Group 1 (n=91): -1.1 
Group 2 (n=71): -1.0 
 

There was no change in benefits between weeks 12 and 48 following 
start of dose escalation. 
 

 Proportion of patients achieving DAS28 score >1.2 (Completed 
RAPID 1 study): 
Group 1 (n=118): 16% 
Group 2 (n=122): 20% 

 

 Proportion of patients achieving DAS28 score >1.2 (Withdrew early 
from RAPID 1 study): 
Group 1 (n=91): 21% 
Group 2 (n=71): 30% 
 

 Dose escalation with CZP proffers no benefits to nonresponsive RA 
patients. 

 “In patients who exhibit an inadequate response to CZP, a change 
in therapy is preferable to dose escalation” (p 2207)

7
 

Rubbert-Roth, 2010, Multinational (18 countries)
4
 

Over the span of 48 weeks: 

 Treatment groups 
Group 1 (n=119): 2x500 mg RTX + 2x500 mg RTX 
Group 2 (n=106): 2x500 mg RTX + 2x1000 mg RTX 
Group 3 (n=89): 2x1000 mg + 2x1000 mg RTX 

 

 RTX is safe and effective in patients with inadequate response to 
DMARDs, with results quantitatively favouring a dose of 2x1000 mg 
repeated at 24 weeks. 

 Dose escalation has no statistically significant impact on clinical 
outcomes over dose-stable treatments 
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Table A1:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

 Proportion of patients with ACR20 response: 
Group 1: 64% 
Group 2: 64% 
Group 3: 72% 
Differences were not statistically significant 
 

 Proportion of patients in remission (DAS28 <2.6) 
Group 1: 9% 
Group 2: 13% 
Group 3: 19% 
Statistics of differences were not reported 
 

 Proportion of patients with moderate or good EULAR response: 
Group 1: 73% 
Group 2: 72% 
Group 3: 89% (P= 95 compared with group 1) 

ADA = adalimumab; CI = 95% confidence interval; ETN = entanercept; DAS28 = Disease Activity Score in 28 joints; DMARD(s) = disease-modifying anti-rheumatic drugs; EOW = 
every other week; EULAR = European League Against Rheumatism; GLM = golimumab; IFX = infliximab; IQR = interquartile range; MTX = methotrexate; RA = rheumatoid arthritis; 
RCT = randomized controlled trial; RTX = Rituximab; TNF = tumor necrosis factor  
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APPENDIX 5:  Approved Starting Doses of Commonly-Used Biologic Agents for the 
Treatment of Moderate to Severe Rheumatoid Arthritis 
 

Table A1:  Approved Starting Doses8 

Biologic agent Common brand name Approved dose 

Certolizumab Pegol 
(CZP) 

Cimzia® Loading doses of 2x200 mg at 0, 2, and 4 
weeks, followed by 200 mg every other 
week; administered subcutaneously 
 
Alternate maintenance dose: 400 mg every 4 
weeks 

Golimumab (GLM) Simponi® 50 mg per month (100 mg per month in >100 
kg patients); administered subcutaneously 

Infliximab (IFX) Remicade® Loading doses of 3 mg/kg at 0, 2, 6 and 
weeks, followed by 3 mg/kg every 8 weeks; 
administered intravenously 

Rituximab (RTX) Rituxan® Two boluses of 1 g separated by 2 weeks, 
taken every 6 months; administered 
subcutaneously 

 
Definition of dose escalation: Dose escalation may be defined in a variety of ways, including but 
not limited to the following: (1) average weekly dose ≥X% of the minimum recommended dose; 
(2) average subsequent dose ≥X% of the starting dose; (3) last dose ≥X% of the starting dose; 
(4) two or more consecutive instances of a dose ≥X% of the starting dose; (5) any instance of a 
syringe or vial increase; or (6) an interval between doses that is shorter than the recommended 
interval; where X represents a threshold that may range between 10 and 30. 
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APPENDIX 6:  Additional References of Potential Interest 
 
List of available guidelines and recommendations for the treatment of rheumatoid 
arthritis 
 
Bombardier C, Hazlewood GS, Akhavan P, Schieir O, Dooley A, Haraoui B, et al. Canadian 
Rheumatology Association recommendations for the pharmacological management of 
rheumatoid arthritis with traditional and biologic disease-modifying antirheumatic drugs: Part II 
safety. J Rheumatol. 2012 Aug;39(8):1583-602.  
 
Bykerk VP, Akhavan P, Hazlewood GS, Schieir O, Dooley A, Haraoui B, et al. Canadian 
Rheumatology Association recommendations for pharmacological management of rheumatoid 
arthritis with traditional and biologic disease-modifying antirheumatic drugs. J Rheumatol. 2012 
Aug;39(8):1559-82. 
 
Singh JA, Furst DE, Bharat A, Curtis JR, Kavanaugh AF, Kremer JM, et al. 2012 update of the 
2008 American College of Rheumatology recommendations for the use of disease-modifying 
antirheumatic drugs and biologic agents in the treatment of rheumatoid arthritis. Arthritis Care 
Res (Hoboken). 2012 May;64(5):625-39. 
 
Smolen JS, Breedveld FC, Burmester GR, Bykerk V, Dougados M, Emery P, et al. Treating 
rheumatoid arthritis to target: 2014 update of the recommendations of an international task 
force. Ann Rheum Dis. 2015 May 12.  
 
 


