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    Abstract



Objective. The Canadian Rheumatology Association (CRA) has developed recommendations for the pharmacological management of rheumatoid arthritis (RA) with traditional and biologic disease-modifying antirheumatic drugs (DMARD) in 2 parts. Part II, focusing on specific safety aspects of treatment with traditional and biologic DMARD in patients with RA, is reported here.




Methods. Key questions were identified a priori based on results of a national needs-assessment survey. A systematic review of all clinical practice guidelines and consensus statements regarding treatment with traditional and biologic DMARD in patients with RA published between January 2000 and June 2010 was performed in Medline, Embase, and CINAHL databases, and was supplemented with a “grey literature” search including relevant public health guidelines. Systematic reviews of postmarketing surveillance and RA registry studies were performed to update included guideline literature reviews as appropriate. Guideline quality was independently assessed by 2 reviewers. Guideline characteristics, recommendations, and supporting evidence from observational studies and randomized trials were synthesized into evidence tables. The working group voted on recommendations using a modified Delphi technique.




Results. Thirteen recommendations addressing perioperative care, screening for latent tuberculosis infection prior to the initiation of biologic DMARD, optimal vaccination practices, and treatment of RA patients with active or a history of malignancy were developed for rheumatologists, other primary prescribers of RA drug therapies, and RA patients.




Conclusion. These recommendations were developed based on a synthesis of international RA and public health guidelines, supporting evidence, and expert consensus in the context of the Canadian health system. They are intended to help promote best practices and improve healthcare delivery for persons with RA.


Key Indexing Terms:	RHEUMATOID ARTHRITIS
	POSTMARKETING PRODUCT SURVEILLANCE
	PRACTICE GUIDELINES
	CONSENSUS DEVELOPMENT CONFERENCE
	QUALITY OF HEALTHCARE

Recommendations provided here are intended to be read in conjunction with the Canadian Rheumatology Association Recommendations for the Pharmacological Management of Rheumatoid Arthritis. These recommendations address specific safety questions that were identified a priori and are not intended to cover all safety aspects concerning treatment with traditional and biologic disease modifying antirheumatic drugs (DMARD).
Traditional and biologic DMARD have greatly enhanced the care of persons with rheumatoid arthritis (RA); however, potential risks associated with their use need be considered. The Canadian Rheumatology Association (CRA) has developed recommendations for the pharmacological management of RA with traditional and biologic DMARD in 2 parts. Part I described the development process of CRA recommendations in detail and included 5 overarching RA care principles along with 26 treatment recommendations1. Part II, reported here, focuses on specific safety aspects of treatment with traditional and biologic DMARD in patients with RA.
A pre-guideline national needs assessment survey of Canadian rheumatologists performed by the CRA2 identified the following prominent safety concerns related to the use of traditional and biologic DMARD: (1) perioperative care; (2) screening for latent tuberculosis infection (LTBI) prior to the initiation of biologic therapy; (3) optimal vaccination practices; and (4) appropriate treatment strategies for RA patients with active malignancy or a history of malignancy. The objective was to develop recommendations addressing these specific safety aspects of treatment with traditional and biologic DMARD, based on a synthesis of international RA and public health guidelines, supporting evidence from randomized and observational studies, and expert consensus of the national working group, taking into consideration the Canadian healthcare context.



Target patient population

The target population is adult patients (age ≥ 18 years) with RA according to current3 or prior classification criteria4 and patients with early inflammatory arthritis suspected to have RA by a trained healthcare professional. These recommendations may also be relevant to patients with other rheumatologic/nonrheumatologic conditions in which the same drug therapies are being used, although differences in patient populations should be evaluated.



Target users

These recommendations are intended for rheumatologists or other primary prescribers of RA medications who are treating patients with RA in community and academic practice settings and RA patient consumers. Recommendations may also be of interest to provincial and federal RA stakeholders and decision-makers.



What is covered

Specific key questions addressed here are presented in Table 1.
View this table:	View inline
	View popup



Table 1. 
Key questions regarding safety of pharmacological management of rheumatoid arthritis (RA) with traditional and biologic disease-modifying antirheumatic drugs (DMARD).






What is not covered

Cardiovascular risk assessment, pregnancy/lactation, and other perioperative issues including glucocorticoid management and management of cervical spine disease are important safety concerns relevant to the treatment of RA, but were beyond the scope of these recommendations. Specific safety information for each agent is not reviewed in detail here; rather, up-to-date advisories, warnings, and recalls can be obtained through the Health Canada MedEffect Homepage [http://www.healthcanada.gc.ca/medeffect), and can be received as e-mail alerts via the US Food and Drug Administration MedWatch Safety Alerts for Human Medical Products [http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsforHumanMedicalProducts/default.htm]. Complete drug product monographs are available through the Health Canada Drug Product Database [http://www.hcsc.gc.ca/dhp-mps/prodpharma/databasdon/index-eng.php]. CRA treatment recommendations for RA are published separately1.



Applicability/dissemination strategies

These recommendations were endorsed by the CRA in January 2012 for a period of 2 years and will be reviewed after the 2-year period to determine if they remain current in the face of emerging evidence. For information on updates visit the CRA website [www.rheum.ca].



MATERIALS AND METHODS

Detailed methodology for the development of these recommendations following a systematic framework for guideline adaptation5 [available at: http://www.adapte.org] is described in detail in Part I of the CRA recommendations1.

In brief, a Canadian multidisciplinary guideline working group was assembled on behalf of the CRA, consisting of RA clinical experts, researchers, patient consumers, and a family physician (listed as coauthors). Additional expertise was sought in the development of recommendations regarding screening for latent tuberculosis infection (LTBI) and vaccination, as well as for malignancy, through consultation with external clinical content experts in infectious diseases (M.A. Gardam) and malignancy (J. Askling).


Defining the scope

Key safety questions were identified a priori based on results of a national needs assessment survey2.



Search strategy

A systematic review of all clinical practice guidelines and consensus statements regarding treatment with traditional and biologic DMARD in patients with RA published between January 2000 and June 2010 was performed in Medline, Embase, and CINAHL databases, and the “grey literature” (e.g., guideline clearinghouses, rheumatology association websites, etc.) according to published guidance6. In addition, relevant Canadian and international public health and safety/surveillance guidelines and advisories were reviewed. A supplementary systematic review of postmarketing surveillance/RA registry studies on the risk of malignancy in RA patients published from January 2008 to June 2010 was performed in Medline, Embase, and CINAHL databases in order to incorporate the most recent published evidence in this area (for search details visit the CRA website [www.rheum.ca]; the online appendix available from http://rheum.ca/images/documents/supporting_information_Rheumatology.pdf.



Appraisal of guideline quality

Guideline quality was assessed using a validated questionnaire, the Appraisal of Guidelines Research and Evaluation (AGREE) instrument, which provides a guideline rating of recommend (R), recommend with provisos (R*), or would not recommend (WNR)7.



Grading evidence

Systems for assigning levels of evidence differed across guidelines and were translated to a single simplified grading system8 from the Scottish Intercollegiate Guideline Network (SIGN) (Table 2).
View this table:	View inline
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Table 2. 
Custom system for assigning level of evidence and strength of recommendation8. From Bykerk, et al. J Rheumatol 2012; 39:xxxx; with permission.






Evidence synthesis

Information on guideline characteristics, recommendations, AGREE quality scores, and supporting evidence from randomized controlled trials (RCT) and observational studies was abstracted and synthesized into evidence tables for each key question.



Development of recommendations

Consistent with our methodological framework for the development of the CRA recommendation through guideline adaptation, we evaluated recommendations made by other countries for implementation in Canada using published guidance5. We emphasized recently published recommendations from countries with similar epidemiology to Canada (e.g., similar background incidence/prevalence rates for infections, malignancy, etc.) that were deemed to be of high methodological quality and provided citable evidence. Recommendations were reworded according to published criteria for improving implementation of guidelines9. The full working group voted on recommendations using a modified Delphi consensus technique, where each working group member registered a vote from 0, strongly disagree, to 10, strongly agree, and disagreements were resolved through discussion and multiple rounds of voting accordingly. Extended review was performed by the full CRA executive committee.

No representatives of pharmaceutical companies were involved in any phase of guideline development.



RESULTS


Recommendations

A summary of CRA recommendations is presented in Table 3.
View this table:	View inline
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Table 3. 
Canadian Rheumatology Association (CRA) recommendations addressing specific safety aspects of treatment with traditional and biologic (DMARD) in patients with rheumatoid arthritis (RA).




I. Perioperative Care — Understanding potential perioperative risks in patients with RA

Patients with RA are commonly treated with immunosuppressive medications including corticosteroids, methotrexate (MTX), and/or biologic DMARD, which may increase their risk of perioperative infections or affect wound healing. Stopping therapy, however, may result in a flare and impede recovery from surgery10,11,12. The balance of these risks needs to be considered when deciding if treatment should be suspended in the perioperative period, and if so, when therapy should be withheld and restarted.

Recommendation 1:
MTX can be safely continued in the perioperative period for RA patients undergoing elective orthopedic surgery.
(Level I; Strength A)


Summary of guidelines

The search identified 3 clinical practice guidelines and 1 consensus statement that addressed perioperative use of MTX in patients with RA (AGREE rating: Recommend (R) = 2, Recommend with provisos (R*) = 2). Three guidelines recommended that MTX can be safely continued during elective orthopedic surgery13,14,15 and one guideline recommended a 1-week interruption of treatment before and after surgery16.

Recommendation/supporting evidence adapted from: Visser 200915 (R*), British Society for Rheumatology (BSR) 200914 (R), BSR 200813 (R).



Summary of evidence linked to recommendation

Visser 200915, BSR 200914, and BSR 200813 referred to evidence from RCT and observational studies that examined outcomes in RA patients who stopped versus those who continued MTX prior to elective orthopedic surgery. The largest RCT of RA patients undergoing elective orthopedic surgery17 showed a lower rate of postoperative complications including infection in patients who continued MTX perioperatively [i.e., 2/88 (2%)] compared to those who discontinued MTX [11/72 (15%)] and fewer flares 6 weeks after surgery [0/88 (0%) vs 6/72 (8%)]. Consistent results were also reported in a smaller RCT of 64 RA patients18 and in a retrospective cohort study of 122 RA patients19. Only 2 small cohort studies (N = 32 and 38, respectively) have reported an increased risk of local infections in RA patients who continued compared to those who discontinued MTX prior to orthopedic surgery20,21.



Evidence to recommendation

The guideline panel agreed there was sufficient evidence from randomized trials to support the use of MTX in the perioperative period in patients undergoing elective orthopedic procedures. Decisions regarding other types of surgery should be made on a case-by-case basis after considering the nature of the surgical procedure, patient-related factors (e.g., comorbid conditions), and the need to maintain perioperative disease control.



Barriers to implementation

None.

Recommendation 2:
Biologic DMARD should be held prior to surgical procedures. The timing for withholding biologic DMARD should be based on the individual patient, the nature of the surgery, and the pharmacokinetic properties of the agent (Table 4). Biologic DMARD may be restarted postoperatively if there is no evidence of infection and wound healing is satisfactory.
(Level II (anti-tumor necrosis factor; anti-TNF), IV; Strength C)
View this table:	View inline
	View popup



Table 4. 
Mean half-lives of biologic agents licensed for use in Canada (June 2011). Retrieved from Health Canada Drug Product Database: http://www.hc-sc.gc.ca/dhp-mps/prodpharma/databasdon/index-eng.php.






Summary of guidelines

The search identified 12 clinical practice guidelines and 1 consensus statement that addressed perioperative management in RA patients treated with biologic DMARD (AGREE rating: Recommend (R) = 2, Recommend with provisos (R*) = 11). All guidelines recommended holding biologic DMARD prior to surgery22,23,24,25,26,27,28,29,30,31,32 except 2009 BSR guidelines14, which suggest that biologic DMARD could be continued in most cases of elective orthopedic surgery.



Timing for withholding therapy before surgery

Recommendations for withholding biologic DMARD before surgery varied from 1 week to 2 months for anti-tumor necrosis factor (anti-TNF) therapy, abatacept (ABAT), and tocilizumab (TCZ)22,23,25,26,27,28,31. Only 1 guideline commented on rituximab (RTX) and suggested that RTX should be held 6 months prior to surgery, and can be held even longer, until the peripheral B cell count is normal, in situations where disease activity is well controlled29. Six guidelines suggested that the timing for withholding therapy should be based on the pharmacokinetic properties of the agent used27,28,30,31,32,33. One guideline recommended withholding biologic DMARD for 3–5 half-lives30, while another33 distinguished between different surgical scenarios, i.e., holding anti-TNF agents for 2 half-lives when surgery is performed in a “sterile environment” (e.g., cataract) and 5 half-lives for surgeries performed in a “septic environment” (e.g., colon) or in “septic risk situations” (e.g., joint prosthesis).



Timing for withholding therapy after surgery

Eight guidelines recommended that biologics may be restarted postoperatively if there is no evidence of infection and wound healing is satisfactory22,23,25,26,27,28,30,31,33. A Spanish guideline32 suggested waiting 10–14 days and a Japanese TCZ guideline24 recommended holding TCZ for at least 2 weeks. French TCZ guidelines27 emphasized postoperative monitoring for patients receiving TCZ, as these patients may have no fever or elevation of C-reactive protein.

Recommendation/supporting evidence adapted from: American College of Rheumatology (ACR) 200831 (R), Spanish Society of Rheumatology (SER) 201032 (R*).



Summary of evidence linked to recommendation

Both ACR 200831 and Spanish 201032 guidelines referred to the same 3 cohort studies that examined risks for postoperative infections in RA patients treated with anti-TNF. The largest was a retrospective cohort study of 768 RA patients that underwent 1219 elective orthopedic procedures and reported a nonsignificant increased odds of surgical site infections in patients who continued anti-TNF therapy (OR 1.5, 95% CI 0.43–5.2)34. In that study, surgical site infections were observed in 41/1023 (4%) patients that did not use anti-TNF, 6/104 (5.8%) patients that stopped anti-TNF (4 half-lives), and 8/92 (8.7%) patients that continued anti-TNF. A retrospective cohort study of 91 RA patients that underwent orthopedic surgery35 reported a higher incidence of perioperative infections in patients treated with anti-TNF therapy relative to patients who were not treated with anti-TNF (OR 5.3, 95% CI 1.1–24.9). A small prospective cohort of 31 RA patients that underwent orthopedic surgery did not report a significant increase in postoperative infections or healing complications associated with anti-TNF therapy36.



Evidence to recommendation

Although data examining perioperative infections associated with the use of biologic therapies are mostly retrospective and limited to treatment with anti-TNF agents, the guideline panel agreed that caution dictates that biologics should be temporarily interrupted for most surgical procedures in view of the potential increased risk of infection. The timeline for withholding therapy should depend on the clinical scenario considering the type of surgery (e.g., sterile, septic), patient factors (e.g., comorbidities, history of infection), and the pharmacokinetic properties of the agent (Table 4).



Barriers to implementation

None.

II. Latent Tuberculosis Infection (LTBI) — Understanding potential risks for TB reactivation in patients with RA

TNF-α plays a central role in the host defense from tuberculosis (TB) in the formation of granulomas and containment of disease37. Keane, et al38 were the first to show an increase in reactivation of LTBI when they reported 70 cases of TB associated with infliximab (IFX), of which 57% of cases were extrapulmonary (not involving the lungs) and nearly 25% were disseminated (spread to multiple areas of the body). Other population registries have reported elevated rates of TB in RA patients treated with anti-TNF relative to RA patients not treated with anti-TNF therapy and the general population, respectively39,40,41,42,43,44,45,46,47,48. Some reports have suggested that risks for TB reactivation may vary across anti-TNF agents, with higher risks reported in RA patients treated with the monoclonal antibodies IFX and ADA relative to those treated with the soluble TNF-receptor antagonist etanercept (ETN)42,46. Multiple biologic agents with different mechanisms of action are now available for the treatment of RA. A network metaanalysis of RCT and open-label extension studies of all 9 biologics currently licensed for use in Canada reported an increased short-term risk of TB reactivation in RA patients treated with biologics relative to RA patients not treated with biologics49.

In Canada, screening for LTBI is indicated for persons receiving immunosuppressant medications, such as anti-TNF and other biologic DMARD50.



Important considerations about screening for LTBI in patients with RA

When making a diagnosis of LTBI, it is important to consider both the patient’s background risk of TB infection based on an assessment of epidemiologic risk factors (Table 5) and results of diagnostic tests. There is currently no “gold standard” for the diagnosis of LTBI, which poses a challenge when assessing the validity of diagnostic tests. A 1-step tuberculin skin test (TBST) performed according to the Mantoux method is widely used in Canada [for more information on performing TBST, and for specific indications for 2-step testing, see Public Health Agency of Canada 2007 Canadian Tuberculosis Standards: http://www.phac-aspc.gc.ca/tbpc-latb/pubs/tbstand07-eng.php]. Current Canadian Tuberculosis Standards50 provide different thresholds for interpreting TBST results based on the presence of LTBI risk factors. In general, a TBST should be considered positive if the induration is ≥ 5 mm. TBST, however, have important limitations, including the potential for false-positive results in persons exposed to nontuberculosis mycobacterial infection or those with a history of Bacille Calmette-Guérin (BCG) vaccination [for information on worldwide BCG vaccination practices see the BCG World Atlas: http://www.bcgatlas.org], and the potential for false-negative results in RA patients receiving immunosuppressants or with comorbidities causing immunosuppression (e.g., cancer chemotherapy) or due to cutaneous anergy51.
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Table 5. 
Risk factors for latent tuberculosis infection (LTBI). Adapted from the Public Health Agency of Canada (PHAC) 2008 Tuberculosis Fact Sheet: http://www.phac-aspc.gc.ca/tbpc-latb/fa-fi/activtb-eng.php.




Interferon-γ (IFN-γ) release assays (IGRA) are more recent alternatives to TBST. IGRA are T cell-based in vitro assays that measure IFN-γ production following exposure to mycobacterial antigens. In healthy populations with low risk of LTBI, IGRA were reported to have similar sensitivity and improved specificity relative to TBST in persons with a history of BCG vaccine51. IGRA, however, may have reduced sensitivities in persons who do not have an intact immune system51, are more costly, and are not widely accessible in Canada.

A Web-based tool to help interpret a TBST or IGRA detailed in Menzies, et al52 is available [http://www.tstin3d.com/en/calc.html].

The decision to initiate TB prophylactic therapy prior to starting biologic DMARD should be guided by an assessment of epidemiologic risk factors and LTBI screening test results. Given the relatively low TB incidence in Canada, RA patients without the presence of any LTBI epidemiologic risk factors (Table 5) will have a higher likelihood of a false-positive screening result, which may result in unnecessary exposure to prophylactic therapy carrying certain risks. Consultation with an infectious disease specialist should be sought as appropriate.

Recommendation 3:
Screening for LTBI is recommended prior to starting anti-TNF therapy (Level II), abatacept (ABAT) and tocilizumab (TCZ) (Level IV). Screening should consist of a history including an assessment of LTBI epidemiologic risk factors, physical examination, TBST, and a chest radiograph in high-risk groups (Level II). Physicians should exercise clinical judgment as to the need to repeat screening in patients who tested negative in prior screening and have new epidemiologic risk factors (Level IV).
(Level II, IV; Strength B)



Summary of guidelines

The search identified 15 clinical practice guidelines and 6 consensus statements that addressed which patients to screen for LTBI (AGREE rating: Recommend (R) = 2, Recommend with provisos (R*) = 18, Would not recommend (WNR) = 1). All guidelines with recommendations for anti-TNF therapy recommended screening for LTBI prior to initiation of anti-TNF therapy16,22,23,25,26,30,33,53,54,55,56,57,58,59. Seven guidelines commented on screening prior to ABAT22,28,30,31,32,55,57 and 7 prior to TCZ22,24,27,30,32,55,57, and all recommended LTBI screening, although 5 guidelines highlighted that the magnitude of risk is unknown22,24,27,30,55. Eight guidelines commented on screening prior to RTX22,29,30,31,32,55,57,60. Four recommended screening22,31,32,57 and 4 recommended that systematic screening was not necessary22,30,55,60, although 2 stated that most patients treated with RTX will have been previously screened55,60. All guidelines recommended a TBST and 3 added that an IGRA is an acceptable alternative22,27,30. All guidelines recommended a chest radiograph, except for 2008 ACR guidelines, which suggested a chest radiograph only if there were epidemiologic risk factors31. All guidelines but one56 emphasized that an assessment of epidemiologic risk factors and/or a physical examination should also be performed.

Recommendation/supporting evidence adapted from: European League Against Rheumatism (EULAR) 201061 (R), Canadian Tuberculosis Standards 200750, and British Thoracic Society 200562.



Summary of evidence linked to recommendation

EULAR 2010 guidelines61 did not make specific recommendations for LTBI screening, but performed a systematic review of observational studies that evaluated TB risk associated with anti-TNF therapy to inform their treatment recommendations63. In studies that included patients treated with ETN, IFX, or ADA, the risk of TB reactivation in persons treated with anti-TNF therapy relative to RA patients not receiving anti-TNF therapy ranged from 4 (95% CI 1.3–12) for a Swedish biologics registry39 to 5.8 (95% CI 2.5–15.4) for a Spanish biologics registry43. Two observational studies suggested that ETN is associated with a lower risk of TB reactivation relative to ADA and IFX42,46. Risk ratios for RA patients treated with IFX compared to RA patients not treated with biologic DMARD ranged from 4 in a US study based on Food and Drug Administration reporting38 to 19.9 in a Spanish cohort44. In Spain, a reduced risk of TB reactivation was associated with compliance with screening recommendations43. Trials for ABAT and TCZ required screening for TB prior to entry, so the risk of reactivation associated with these agents is unknown. French guidelines, however, reported 6 cases of TB in both ABAT and TCZ clinical trial programs27,28. French RTX guidelines reported no increased risk of TB in patients with lymphoma treated with RTX29.

The Canadian Tuberculosis Standards50 provided evidence from observational studies showing that epidemiologic risk factors, specific chest radiograph abnormalities, and positive TBST are associated with increased risk of TB reactivation. The British Thoracic Society guidelines62 suggested that TBST responses may be attenuated, based on results from a cohort of patients with established RA from Peru, in which 87% of patients were taking glucocorticoids. The Canadian Tuberculosis Standards 2007 cited observational studies that suggested that ≥ 15 mg prednisone daily can suppress a TBST50.



Evidence to recommendation

The panel based this recommendation on data showing an increased risk of TB reactivation associated with anti-TNF therapy and an unknown risk with ABAT and TCZ. Universal screening prior to RTX was not felt to be necessary based on the experience in patients with lymphoma. In addition, it was also noted that most RA patients treated with RTX would previously have been screened. The panel recommended that a TBST should ideally be performed when patients are not receiving immunosuppressants, particularly not when receiving glucocorticoids at doses ≥ 15 mg prednisone/day, and that TBST results should be interpreted according to the Canadian Tuberculosis Standards50. In general, a TBST should be considered positive if the induration is ≥ 5 mm. A 10-mm cutoff may be considered to reduce false-positives in patients with no epidemiologic risk factors, but this decision should be individualized to the patient. A chest radiograph may not be necessary in all patients, although physicians should consider that chest radiographs might show evidence of previous TB infection in someone with a negative TBST. In addition, patients may also have recent chest radiographs that were performed as part of the RA baseline assessment or for other purposes that can help inform decision-making. In patients with a negative baseline screen who travel to endemic areas and/or have other new epidemiologic risk factors, rescreening can be considered.



Barriers to implementation

None.

Recommendation 4:
IGRA may be an option to identify false-positive TBST in patients who have received the BCG vaccine and have no epidemiologic risk factors.
(Level IV; Strength D)



Summary of guidelines

The search identified 5 clinical practice guidelines and 1 consensus statement that addressed the role of IGRA (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 5). Three guidelines recommended that IGRA could be considered as an alternative to TBST22,24,27, and 3 suggested that they may have a role, but their role is currently unclear30,31,55. Three guidelines suggested that they might have a role in patients who have received prior BCG vaccine30,31,55, with one guideline adding that they may also have a role in patients receiving immunosuppressants or in patients who have had prior non-TB mycobacterial infection22. Two guidelines cautioned that false-negatives may occur with both IGRA and TBST22,55.

Recommendation/supporting evidence adapted from: Canadian Tuberculosis Standards 200750 and US Centers for Disease Control (CDC) 201064.



Summary of evidence linked to recommendation

the CDC 2010 guidelines64 and Canadian Tuberculosis Standards 200750 reviewed diagnostic studies showing that IGRA have similar sensitivity and improved specificity relative to TBST. The Canadian Tuberculosis Standards 2007 reported that in patients who received the BCG vaccine after the age of 12 months, TBST had lower specificity, but still performed well50. Both TBST and IGRA results were relatively unchanged in patients who received BCG vaccine prior to 12 months of age.



Evidence to recommendation

The panel acknowledged that data on longterm outcomes in patients with positive IGRA are lacking, that IGRA are not widely accessible, and that IGRA are more costly than TBST. The panel highlighted, however, that in particular situations an IGRA might be helpful, such as in identifying false-positive TBST in patients vaccinated with BCG, and have no epidemiologic risk factors, particularly if the vaccination occurred after 12 months of age. In patients with epidemiologic risk factors, the results of an IGRA should not be used to change the therapeutic decision in patients who screen positive with a TBST.



Barriers to implementation

Increased cost of IGRA and limited availability across Canada.

Recommendation 5:
Any RA patient with LTBI should be considered for TB prophylactic therapy.
(Level II; Strength B)



Summary of guidelines

The search identified 8 clinical practice guidelines and 3 consensus statements that commented on which RA patients should be considered for LTBI prophylaxis (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 10). Three guidelines recommended treatment for any patient with LTBI, without further specification26,27,33. Five guidelines recommended treatment for any patient with epidemiological risk factors, a positive TBST, or chest radiograph findings of prior TB31,32,54,57,58, and one guideline recommended treatment with a positive TBST or chest radiograph only24. Two guidelines recommended that the treatment decision should balance the risk of TB reactivation with the risks associated with prophylactic treatment22,23. An Australian guideline provided a risk assessment algorithm that incorporated historical features, TBST or IGRA, and chest radiograph findings22.

Recommendation/supporting evidence adapted from: EULAR 2010 (R)61, Canadian Tuberculosis Standards 200750, and British Thoracic Society 200562.



Summary of evidence linked to recommendation

The evidence for this recommendation draws on the discussion in Recommendation 3. Compliance with screening recommendations that included initiation of prophylactic therapy has been associated with a reduced incidence of TB reactivation in a country with a relatively high TB prevalence (Spain)43. Evidence on the effectiveness of screening in countries with a low TB prevalence is lacking. In Canada, 9 months of prophylactic therapy with isoniazid (INH) is currently indicated as first-line therapy for persons who screen positive for LTBI50. The British Thoracic Society, however, highlighted that prophylactic therapy with INH is associated with low, but not insignificant risks of hepatotoxicity62. The risk of hepatotoxicity has been reported to be lower with rifampin65, although rifampin is considered second-line therapy, based on less longterm experience.



Evidence to recommendation

The guideline panel agreed that, in general, all patients who screen positive for LTBI should be offered prophylactic therapy. Treatment decisions should, however, incorporate a patient’s individual risk of TB reactivation and the risk of toxicity with prophylactic therapy, particularly in patients at low risk for TB. Patients should be monitored for hepatoxicity and consultation with an infectious disease specialist should be sought as appropriate.



Barriers to implementation

Timely access to infectious disease specialists.

Recommendation 6:
Biologic agents may be started 1–2 months after the initiation of LTBI prophylaxis.
(Level II, IV; Strength B)



Summary of guidelines

The search identified 8 clinical practice guidelines and 2 consensus statements that addressed when to start biologic therapy after initiation of TB prophylaxis (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 9). Four recommended waiting at least 3 weeks24,27,28,33 and 3 recommended waiting at least 1 month after initiating prophylactic therapy prior to starting biologics22,23,26. Two additional guidelines did not make a recommendation, but commented that observational evidence supported the use of biologic agents after 1 month31,55. Only one guideline suggested that biologic therapy may be started concurrently, but did not formalize this as a recommendation16. These recommendations were made in reference to anti-TNF therapy, except for one guideline for ABAT28 and 2 guidelines for TCZ24,27.

Recommendation/supporting evidence adapted from: Furst 2010 (R*)55.



Summary of evidence linked to recommendation

Furst 201055 reviewed observational evidence from Spain, which showed that RA patients who screened positive for LTBI and were treated with anti-TNF therapy following 1 month of TB prophylaxis had a significantly reduced risk of TB reactivation.



Evidence to recommendation

The guideline panel recognized that the timeline for starting a biologic after initiating treatment with TB prophylaxis would depend on patient-related factors including the patient’s individual risk of TB reactivation and their need for biologic therapy to attain/maintain disease control. In general, waiting 1–2 months was considered appropriate, as the majority of side effects from INH will occur in the first 2 months of therapy. If this delay is too long, biologic therapy may be started earlier in a shared decision between patient and physician after an informed discussion of benefits and risks.



Barriers to implementation

None.

III. Vaccination — Understanding issues surrounding vaccination practices in patients with RA

Patients with RA are at increased risk for developing vaccine-preventable infections associated with significant morbidity and mortality66,67. There are likely several factors contributing to this increased risk, including immune system dysfunction, comorbidities, and/or use of immunosuppressant therapies used to treat RA68. Immunocompromised individuals who are underimmunized are vulnerable to serious infections and even death; however, healthcare providers should also consider that inappropriate administration of live vaccines can lead to serious adverse events in the immunocompromised host69.



Important considerations regarding vaccination practices in patients with RA

Physicians and patients with RA should monitor and ensure that all vaccines indicated for the adult general population are monitored and kept up to date [described in detail in the 2006 Canadian Immunization Guide available from the Public Health Agency of Canada Immunization and Vaccine website: http://www.phac-aspc.gc.ca/publicat/cig-gci/]. In patients initiating longterm treatment with immunosuppressive therapies for their RA, particular attention should be paid to the status of childhood, annual influenza, and pneumococcal vaccines.

Vaccines can either be live attenuated or inactivated (Table 6). Live attenuated vaccines contain whole, living bacteria or viruses, which induce immunity by actively replicating within the host. Patients receiving immunosuppressive therapy may be at increased risk for disseminated infection if live attenuated vaccines are given. Inactivated vaccines contain killed bacteria or viruses. These vaccines may induce broad immunity because multiple antigens are present and pose no increased risk to immunocompromised persons. However, because the response may be weaker than that induced by live organisms, multiple doses are usually needed70.
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Table 6. 
Classification of common live attenuated and inactivated/killed vaccines. From the Public Health Agency of Canada (PHAC) Canadian Immunization Guide: http://www.phac-aspc.gc.ca/publicat/cig-gci/p01-eng.php and from Rahier, et al66.




Wherever feasible, persons with RA should be immunized at times when a maximum immune response can be anticipated (i.e., before initiating immunosuppressive therapy)70. Many patients, however, may require vaccines while receiving treatment with immunosuppressive medications. Healthcare providers should weigh the potential for a reduced vaccine-related immune response against the potential for disease flare that may result from withholding immunosuppressive medication to administer the vaccine.

A summary of vaccine recommendations is presented in Table 7.

Recommendation 7:
Vaccination for influenza and pneumococcus is recommended for patients with RA before or during treatment with traditional and biologic DMARD (Level II). Hepatitis B vaccine should be considered in high-risk groups (Level IV). Zoster vaccine should be considered in RA patients age 60 years or older (Level IV).
(Level II, IV, Strength B)
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Table 7. 
Summary of CRA recommendations for vaccination in patients with rheumatoid arthritis (RA) (Recommendations 7–9).






Summary of RA guidelines

The search identified 13 clinical practice guidelines and 1 consensus statement that addressed vaccine indications (AGREE rating: Recommend (R) = 3, Recommend with provisos (R*) = 11). The EULAR 2011 vaccination guidelines71 recommend that vaccination status should be assessed during the initial investigation of patients with RA, and 4 French biologic guidelines27,28,29,33 recommended that clinicians should ensure that all indicated vaccines are up-to-date in patients with RA before starting biologic agents. Twelve guidelines recommended influenza and pneumococcal vaccine for all patients with RA23,27,28,29, 31,32,33,54,58,71,72, and one guideline recommended these vaccines only for patients over age 65 years24. Five guidelines recommended immunization against hepatitis B if risk factors are present31,32,58,60,61 and one guideline suggested that zoster vaccine could be considered in all patients with RA71.

Recommendation/supporting evidence adapted from: EULAR 201171 (R)*) and the Canadian Immunization Guide 200670.



Summary of evidence linked to recommendation

Evidence for the recommendation was based on results of a recent systematic review undertaken to inform EULAR 2011 recommendations for patients with autoimmune inflammatory rheumatic diseases67.

Influenza — One observational study showed a reduction in infection at 1 year in 34 patients with RA who received influenza vaccine compared to 20 patients who did not [acute bronchitis, 7 (22.6%) vs 1 (4.3%), respectively; viral respiratory infections, 19 (61.3%) vs 2 (8.7%)]73. Two other observational studies also found a reduction in hospital admissions and mortality from influenza and pneumonia in elderly patients with rheumatic diseases who received the influenza vaccine74,75.

Pneumococcus — Pneumococcal infection is one of the main causative pathogens for pulmonary infections, and RA patients have been reported to be at increased risk for pulmonary infections and death from pulmonary infections in observational studies67.

Herpes zoster — An increased risk of herpes zoster has been reported in RA patients compared to healthy population controls from 2 administrative databases (adjusted hazard rate ratios 1.7 and 1.9, respectively)67. In addition, treatment with glucocorticoids, azathioprine, leflunomide, and anti-TNF was associated with increased risks of herpes zoster67.

Human papilloma virus (HPV) — The risk of HPV in patients with RA is unknown, although there is observational evidence that patients with systemic lupus erythematosus have a higher rate of HPV infection, particularly high-risk (oncogenic) HPV subtypes. The systematic review67 supported the safety of HPV vaccination in patients with autoimmune inflammatory rheumatic diseases, although data on adverse events were often based on small samples.



Evidence to recommendation

In general the panel emphasized that patients should be encouraged to monitor and keep up-to-date with all vaccinations indicated for the adult Canadian general population. Influenza (annual) and pneumococcal vaccine (with booster every 3–5 years) were recommended for all patients with RA based on an increased risk of infection and evidence supporting efficacy and safety of these vaccines in RA patient populations. The risk of hepatitis B in patients with RA is unknown, although vaccination against hepatitis B was recommended in high-risk groups, consistent with recommendations for the Canadian general population. Zoster vaccine was recommended for RA patients age 60 years and over based on an increased risk of infection in RA patients and efficacy of this vaccine in reducing the infection risk in the general population. The efficacy and safety of the HPV vaccine has not been evaluated in RA, although the Canadian National Advisory Committee on Immunization recommends vaccination against HPV in women aged 14 to 26 years in the general population76.



Barriers to implementation

None.

Recommendation 8:
Inactivated vaccines should ideally be administered prior to starting treatment with MTX and/or biologic DMARD as these medications may attenuate the immune response.
(Level I, II; Strength B)



Summary of guidelines

The search identified 8 clinical practice guidelines and 1 consensus statement that addressed administration of inactivated vaccines in RA (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 8). All 9 guidelines recommended that it is preferable to administer inactivated vaccines prior to starting immunosuppressive therapy, 7 of which added that, if necessary, inactivated vaccines may be given during immunosuppressive treatment, including treatment with biologics22,27,28,29,33,55,71. The EULAR 2011 vaccination guidelines also noted that, ideally, vaccination should be considered when the disease is stable71. Two French guidelines recommended waiting at least 2 weeks before treatment with ABAT28 or TCZ27. Five guidelines included recommendations for RTX29,55,58,71,72 and all strongly suggested that vaccinations should be administered before initiating RTX, with 2 suggesting an interval of 4 weeks between vaccine administration and initiation of RTX therapy29,72.

Recommendation/supporting evidence adapted from: EULAR 201171 (R*) and Canadian Immunization Guide 200670.



Summary of evidence linked to recommendation

MTX/DMARD — Studies identified by a systematic review undertaken to inform EULAR 2011 vaccination guidelines67 showed that patients treated with MTX had similar responses to the influenza vaccine relative to non-RA controls, although 2 studies showed a reduced response to pneumococcal vaccine77,78. Seroprotection was observed in 68% of DMARD-treated patients following hepatitis B immunization79.

Biologics — RCT and controlled studies showed comparable levels of seroprotection to influenza vaccine in RA patients treated and not treated with anti-TNF therapy, although 2 studies reported a modestly impaired response in anti-TNF users, which did not result in a lower rate of seroprotection77,78. One controlled study described a reduced immune response to treatment with anti-TNF plus MTX after influenza immunization78. Two controlled studies showed a reduced response to pneumococcal vaccine in patients who were treated with anti-TNF agents80,81, and 2 showed reduced responses in patients treated with anti-TNF plus MTX77,78. In these 2 latter studies, patients who were treated with MTX alone also had lower immune responses. Results from 3 studies on the efficacy and safety of immunization in RTX-treated patients showed reduced responses to influenza82,83 and pneumococcal vaccines84.



Evidence to recommendation

The panel recommended administering inactivated vaccines prior to starting immunosuppressive therapy to maximize the immune response, especially in patients treated with B cell-depleting agents (RTX). The Canadian Immunization Guide70 recommended that inactive vaccines ideally be administered 14 days before initiating immunosuppressive therapy. This may, however, not be feasible in all patients. Inactivated vaccines may be given to patients treated with MTX and/or biologic DMARD but the potential for an attenuated response should be communicated to the patient.



Barriers to implementation

None.

Recommendation 9:
Live vaccines should be administered at least 2 weeks and ideally 4 weeks before starting treatment with biologic DMARD. In patients currently receiving biologic therapy, treatment with the biologic should be suspended and the vaccine administered after an appropriate interval based on the pharmacokinetic properties of the agent (Table 4). Herpes zoster vaccine may be given to patients receiving MTX (≤ 25 mg/week) and/or low-dose corticosteroids (< 20 mg/day).
(Level IV; Strength D)



Summary of guidelines

The search identified 11 clinical practice guidelines and 2 consensus statements that addressed administration of live vaccines in RA patients (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 12). All emphasized that live attenuated vaccines were not recommended in patients treated with biologic DMARD22,23,25,26,27,28,29,31,32,33,55,58,71. The recommended minimum interval to wait after administering a live vaccine prior to starting a biologic agent varied. Three guidelines recommended waiting 4 weeks for any live vaccine prior to starting anti-TNF therapy23,25,58. Two guideline groups made specific recommendations for yellow fever vaccine, one recommended a 3-week interval prior to starting ABAT or TCZ33, and one recommended a 2-week (ideally 4-week) interval before starting either ABAT or TCZ27,28 and 4 weeks before starting the first RTX infusion29.

In patients currently receiving biologic therapy, the recommended interval for withholding biologics varied across the different agents. One guideline group recommended waiting 5 half-lives for patients receiving anti-TNF agents33, ABAT28, and TCZ27 and 1 year after the last dose of RTX, adding that 6 months could be adequate29. Three guidelines recommended waiting 6 months after the last IFX infusion and 2–3 weeks after the last ETN dose23,25,58, and one suggested that live vaccines could be administered within 3 months of ABAT therapy55. The Canadian Immunization Guide70 advised that live attenuated vaccines should be avoided in patients who are immunocompromised unless data are available to support their use or the risk of natural infection is higher than the vaccination risk.

Recommendation/supporting evidence adapted from: EULAR 201171 (R*), US Centers for Disease Control and Prevention (CDC 2011)69, and the Canadian Immunization Guide 200670.



Summary of evidence linked to recommendation

CDC 2011 guidelines69 provided reports of severe complications following vaccination with live attenuated vaccines in immunocompromised patients, although such events have not been reported specifically in patients with RA. The Canadian Immunization Guide70 and the Advisory Committee on Immunization Practices (ACIP)69 stated that herpes zoster vaccine may be administered to patients treated with short-term corticosteroid therapy (< 14 days) or low to moderate doses (< 20 mg/day) and in patients treated with topical, inhaled, and locally injected steroids (intraarticular, bursal, or tendon injection) unless there is clinical or laboratory evidence of immunosuppression. The ACIP also added that herpes zoster vaccine may be given to RA patients treated with low-dose MTX (≤ 0.4 mg/kg/week) or AZA (≤ 3.0 mg/kg/day). These recommendations were based on expert opinion.



Evidence to recommendation

The guideline panel agreed that live vaccines should generally be avoided in patients with RA during treatment with biologic DMARD, based on the potential increased risk for infection combined with the paucity of research studies. A 2-week (ideally 4-week) interval between administration of the live vaccine and starting the first dose of biologic therapy was considered reasonable and was in line with recommendations from the Canadian Immunization Guide70. For RA patients already treated with biologics, the panel recommended that the timing for withholding/restarting therapy should be based on the pharmacokinetic properties of the agent used (Table 4), consistent with the Canadian Immunization Guide. There may, however, be rare circumstances where more timely administration of live vaccines in patients currently receiving biologic therapy may be considered (e.g., outbreak). The decision to administer or withhold a particular live vaccine should be judged on a case-by-case basis balancing the potential risk of developing infection from the agent for which vaccine protection is being sought against the risk of infection from the vaccine. Consultation with an infectious disease specialist should be sought as appropriate.



Barriers to implementation

Timely access to infectious disease specialists.

IV. Malignancy — Understanding potential risks for malignancy in patients with RA

Patients with RA have been shown to have an overall slightly increased risk of malignancy relative to the general population, although notably, risks for site-specific cancers have been shown to vary, with increased risks reported for lung cancer and malignant lymphomas and decreased risks reported for breast and colorectal cancers85. An increased inflammatory burden in patients with RA is thought to contribute to increased lymphoma risks and local inflammatory responses are hypothesized to play a role in certain cancers86,87. Higher disease activity in RA has been associated with greater risks of lymphoma87. Cytokine pathways including TNF and nuclear factor-κB are also important in tumor surveillance, and blocking these pathways can theoretically increase cancer risk86. Whether treatment with biologic DMARD and other immunosuppressant therapies used in RA increases overall and/or site-specific risks for malignancy remains an active area of investigation.

Treatment with anti-TNF therapy was associated with increased short-term risks of malignancy in pooled analyses of early clinical trials of IFX and ADA88 and ETN89, although doses of anti-TNF in these trials were often higher than recommended in clinical practice and very few events were observed in the control group. A recent pooled analysis of 74 RCT of ETN, IFX, and ADA that included patients with RA receiving recommended doses of anti-TNF and blinded adjudication of cancer events did not report a significant increase in the short-term risk of malignancy [excluding nonmelanoma skin cancer (NMSC)]90. Consistent results were also reported in a recent metaanalysis of RA registries/prospective observational studies focusing on treatment with anti-TNF (ETN, IFX, and ADA)91. Two studies included in this review examined risks for recurrent malignancy in RA patients with a history of malignancy, and found no increased risk of malignancy in patients treated with anti-TNF therapy relative to patients treated with traditional DMARD, although numbers were too small to allow a definite conclusion92,93. Increased risks of malignancy (excluding NMSC) have also not been reported in RCT/open-label extension studies of ABAT, RTX, and TCZ27,94,95, although data from population registries with longer followup are currently unavailable.



Understanding limitations in evidence regarding risk of malignancy in patients with RA

Randomized controlled trials, while being the “gold standard” for evaluating drug efficacy, have inherent limitations when studying safety outcomes86,96,97. RCT generally lack adequate sample sizes and followup to detect rare adverse events, particularly certain malignancies with longer latencies. Further, RCT of biologic DMARD typically exclude patients with a history of malignancy diagnosed within 5 years and patients with comorbidities who may be at higher risk of malignancy. Such strict eligibility criteria can affect background risks for malignancy and limit generalizability to RA patients seen in routine practice.

Observational studies including product surveillance systems, administrative databases, and clinical disease/drug registries can be useful tools for evaluating drug safety. We included recently published observational studies (last 3 years) in a supplemental systematic search to help inform recommendations for malignancy. Observational studies provide real-world data that may be more generalizable to patients seen in routine practice and longer followup periods, providing improved ascertainment of rare events. These studies, however, may be vulnerable to types of selection bias, such as negative channeling bias, where individuals at the lowest risk for developing malignancy may have a higher probability of being treated with biologic therapy and/or other imbalances between exposed and unexposed groups. In addition, sample size constraints and duration of followup can also affect precision of risk estimates from these studies86,96,97.

Direct evidence examining the risk of incident cancers and/or relapse in patients who have a history of malignancy is sparse given current warnings/contraindications concerning the use of biologic therapies in patients with RA. Few studies report site-specific risks for malignancy and estimates of both overall and site-specific risks of malignancies associated with biologic therapies other than ETN, IFX, and ADA (e.g., CTZ, golimumab, ABAT, TCZ) are limited. Therefore, indirect evidence evaluating risks for malignancy in RA patients with no history of malignancy treated with anti-TNF (ETN, IFX, and ADA) was predominantly used to inform recommendations for malignancy.

Given the limited research evidence, recommendations for malignancy are generally grouped as follows: (1) medications that are an option (evidence that there is either no increased risk or no theoretical increased risk); (2) medications that should be used with caution due to unknown risks; and (3) medications that should be used with caution as at least some evidence of increased risks have been presented. Since risks related to treatment decisions in patients with RA and cancer are both individual patient- and cancer-dependent, treatment decisions for RA patients with malignancy (active or past) should be made on a case-by-case basis in conjunction with a cancer specialist and the patient. The need to control RA disease activity should be balanced against the risk of cancer progression or recurrence, considering the individual type and prognostic features of the malignancy.

A summary of malignancy recommendations is presented in Table 8.

Recommendation 10:
In general, in RA patients with active malignancy, treatment with traditional and biologic DMARD should be delayed/withheld while patients are receiving chemotherapy or radiotherapy. Treatment decisions should be made on a case-by-case basis in conjunction with a cancer specialist and the patient.
(Level IV; Strength D)
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Table 8. 
Summary of CRA recommendations regarding treatment with traditional and biologic disease-modifying antirheumatic drugs (DMARD) in rheumatoid arthritis (RA) patients with malignancy (Recommendations 10–13).






Summary of guidelines

The search identified 7 clinical practice guidelines that commented on the use of DMARD in patients with active or a recent history of malignancy (AGREE rating: Recommend with provisos (R*) = 7). One guideline addressed treatment with traditional DMARD and recommended that in patients who develop a tumor, all DMARD should be discontinued except antimalarials, gold salts, and sulfasalazine (SSZ)16. The remaining guidelines addressed treatment with anti-TNF therapy22,33,54, ABAT28, RTX29, or TCZ27, and all recommended against the use of biologic therapy in patients with active malignancy.

Recommendation/supporting evidence adapted from: Not applicable. Consensus recommendation.



Summary of evidence linked to recommendation

No evidence was identified that addressed the use of traditional or biologic DMARD in RA patients with active malignancy.



Evidence to recommendation

The panel acknowledged that there may be situations in which RA drug therapy may be necessary in patients with active malignancies; however, in these select cases treatment decisions should be a shared decision between the rheumatologist, the oncologist, and the patient. In general, the panel considered that therapies used to treat RA including MTX and/or biologics may increase the risk of infection in an already immunocompromised host receiving systemic treatment for active malignancy, as well as the potential for drug interactions that are not yet elucidated. Finally, the panel also considered that systemic therapies administered to treat active malignancies may help achieve/maintain RA disease control, obviating the need for DMARD therapy.



Barriers to implementation

Timely access to an oncologist.

Recommendation 11:
In RA patients with a history of lymphoma, hydroxychloroquine, sulfasalazine, and rituximab may be used. Treatment with anti-TNF therapy is not recommended. Treatment with other traditional and biologic DMARD should be used with caution.
(Level II, IV; Strength C)



Summary of guidelines

The search identified 10 clinical practice guidelines and 2 consensus statements that addressed the use of traditional and biologic DMARD in patients with a history of hematologic malignancies (AGREE rating: Recommend (R) = 1, Recommend with provisos (R*) = 11). One guideline commented on traditional DMARD and stated that both leflunomide (LEF) and MTX are contraindicated if lymphoproliferative disease has been diagnosed and/or treated within the last 5 years31. Nine guidelines commented on anti-TNF therapy and all recommended against the use of anti-TNF therapy in patients with a recent history of lymphoma16,22,23,25,26,31,33,54,55. Two guidelines recommended that anti-TNF therapy should not be used (or is not preferred) in patients with any history of lymphoma16,33. Two guidelines considered anti-TNF therapy contraindicated in patients diagnosed with lymphoproliferative disorders diagnosed within 5 years31,54, with one also considering these agents relatively contraindicated after 5 years54. Three guidelines recommended that anti-TNF therapy is not contraindicated in patients with a history of malignancy with no recurrence after > 10 years23,25,26. Two additional guidelines did not provide a specific recommendation, but stated that evidence for an increased risk of lymphoma with anti-TNF therapy is conflicting22,55. Three guidelines commented on ABAT22,28,55 and one guideline recommended against using ABAT in patients who have had a history of lymphoma within the last 5 years28. Two guidelines commented on RTX22,29; one guideline stated that RTX may be used in patients with a history of B cell lymphoma29 and the other suggested that RTX may be used in patients with a history of cancer that has been treated and considered cured22. Both guidelines highlighted that, to date, no increased risks for lymphoma have been observed in patients treated with RTX. Three guidelines commented on TCZ22,27,55; one guideline recommended that, in the absence of data, TCZ should not be used in patients with a history of hematological cancer in the past 5 years, although in patients with a history of lymphoma who have failed other therapies (including RTX), TCZ may be considered after discussion with the hematologist27.

Recommendation/supporting evidence adapted from: Not applicable. Consensus recommendation.



Summary of evidence linked to recommendation

MTX/DMARD — one nested case-control study examined the risk of incident lymphoma (not recurrence) in RA patients treated with MTX compared to RA patients treated with other DMARD and reported a small but not statistically significant increased risk associated with MTX (RR 1.23, 95% CI 0.97–1.57)99. In that study, no increased risk of lymphoma was associated with use of LEF, SSZ, antimalarials, or gold. Four studies examined risks of lymphoproliferative disease in patients with RA treated with MTX and/or other DMARD relative to the general population and all showed an increased risk [non-Hodgkin’s lymphoma: standardized incidence ratio (SIR) = 5.1, 95% CI 2.2–10100, SIR = 5.4, 95% CI 1.1–15.7101; any lymphoproliferative disease: SIR = 3.8, 95% CI 2.2–6.2102; lymphoma: SIR = 1.7, 95% CI 0.9–3.2103].

Biologics — A Cochrane network metaanalysis of randomized trials examining the safety of biologic therapy (excluding TCZ) did not observe an increased risk of lymphoma associated with any biologic therapy (OR 0.53, 95% CI 0.17–1.66), although data were limited to very few events49. Similarly, 4 observational studies compared the risk of lymphoma in RA patients treated with anti-TNF therapy relative to RA patients who were biologic-naive; none showed an increased risk associated with anti-TNF therapy, although small numbers of malignancies and lack of precision around study estimates precluded definitive conclusions (RR 1.4, 95% CI 0.8–2.1104; HR 1.1, 95% CI 0.5–2.4105; OR 1.0, 95% CI 0.6–1.8106; and HR 5.0, 95% CI 0.9–27.9107. Eight studies reported an increased risk of lymphoma in RA patients treated with anti-TNF compared to the general population103,104,106,107, 108,109,110,111, among which one study reported a higher risk associated with ADA or IFX relative to ETN (ADA: OR 4.7, 95% CI 1.3–17.7; IFX: OR 4.1, 95% CI 1.4–12.5)109. In an RCT open-label extension study, no increased risk of lymphoma was observed in RA patients treated with ABAT relative to RA patients treated with traditional DMARD95.



Evidence to recommendation

The panel recommended that hydroxychloroquine and SSZ may be used based on expert opinion, and RTX based on experience of its use as a treatment for B cell lymphoma. Caution should be used with MTX and other DMARD, based on the increased risk of lymphoma in RA patients taking MTX compared to the general population and case reports of reversible lymphoma in patients exposed to MTX. No study, however, has shown an increased risk of lymphoma in RA patients treated with MTX relative to RA patients not taking MTX. Anti-TNF therapy was not recommended based on an increased risk of lymphoma in RA patients relative to the general population, although the panel recognized that a conclusive increased risk of lymphoma in patients treated with anti-TNF therapy relative to patients who were biologic-naive has not been shown. For ABAT and TCZ there was insufficient evidence to evaluate the risk.



Barriers to implementation

None.

Recommendation 12:
In RA patients with a history of a nonmelanoma skin cancer, traditional DMARD therapy may be used (IV). Other RA drug therapies should be used with caution (anti-TNF II, other biologics IV).
(Level II, IV; Strength C)



Summary of guidelines

The search identified 5 clinical practice guidelines and 1 consensus statement that addressed the use of traditional and biologic DMARD in patients with a history of nonmelanoma skin cancer (NMSC) (AGREE rating: Recommend with provisos (R*) = 6). No guideline provided a recommendation for traditional DMARD. Four guidelines addressed anti-TNF therapy22,33,54,55; 2 did not provide a specific recommendation but stated that the data for an increased risk with anti-TNF therapy is conflicting22,55; 2 guidelines, both by French guideline development groups, recommended that patients with recent basal cell carcinoma33 or patients with locally aggressive skin tumors treated by complete excision54 are still eligible for treatment with anti-TNF therapy. The French guideline group also extended this recommendation for ABAT28 and TCZ27. No specific recommendations were made for RTX.

Recommendation/supporting evidence adapted from: Not applicable. Consensus recommendation.



Summary of evidence linked to recommendation

There was no evidence identified that evaluated the risk of NMSC with DMARD use, or the risk of recurrent NMSC in patients with a history of NMSC for any therapy. There was conflicting evidence for an increased risk of NMSC associated with anti-TNF therapy. Wolfe, et al reported an increased risk of basal-cell carcinoma (BCC) or squamous cell carcinoma (SCC) in RA patients treated with anti-TNF compared to RA patients not receiving anti-TNF therapy (OR 1.5, 95% CI 1.2–1.8)111. A Swedish cohort reported no increased risks of skin cancer (including SCC) in RA patients treated with anti-TNF therapy relative to RA patients who were biologic-naive112. One study found an increased risk of BCC and SCC in RA patients receiving anti-TNF therapy compared to the general population113. Another Swedish study found an increased risk of SCC in RA patients compared to the general population for an inpatient RA cohort (SIR 3.6, 95% CI 1.8–6.5), but not in an early RA cohort (SIR 0.7, 95% CI 0.2–1.6)114. A recent individual patient-level metanalysis of all RCT of ETN, ADA, and IFX reported an increased short-term risk of NMSC associated with anti-TNF therapy (RR 2.02, 95% CI 1.11–3.95)90. A recent metaanalysis of observational studies also reported an increased risk of NMSC associated with anti-TNF therapy (pooled RR 1.45, 95% CI 1.15–1.76)91. Data for ABAT and TCZ based on post-hoc analyses from RCT and open-label extension studies did not show an increase in NMSC27,28. No evidence was available for RTX.



Evidence to recommendation

The recommendation for NMSC refers to BCC and locally advanced SCC treated curatively by excision. The guideline panel agreed that treatment with traditional DMARD was an option in patients with a history of NMSC. Evidence supporting an increase risk of NMSC associated with anti-TNF therapy suggests particular caution and closer surveillance in these patients. Evidence of an increased risk of NMSC is lacking for other biologics and similar caution is warranted. Decisions should be made on a case-by-case basis after discussion with the patient and skin cancer specialists considering the patient’s risk/benefit profile. In patients with a history of NMSC treated with biologic therapy, sun protection and routine skin surveillance is recommended.



Barriers to implementation

None.

Recommendation 13:
In RA patients with a history of solid malignancy, traditional DMARD may be used (Level II, IV). Treatment with biologic DMARD should be used with caution (anti-TNF, Level II; other biologics Level IV).
(Level II, IV; Strength C)



Summary of guidelines

The search identified 8 clinical practice guidelines and 2 consensus statements that addressed the use of DMARD in patients with prior solid malignancy (AGREE rating: Recommend with provisos (R*) = 10). No guidelines provided a recommendation for traditional DMARD. Seven guidelines commented on anti-TNF therapy; 2 recommended that anti-TNF may be considered in patients with a history of solid malignancy that has been treated and cured after 5 years, in consultation with an oncologist16,33, with one adding that particular attention should be paid in patients with malignancies with a high risk for metastasis (e.g., breast)33. Three guidelines advised that anti-TNF therapy is not contraindicated in patients with a history of solid tumor more than 10 years previously who are free of recurrence23,25,26. Two additional guidelines did not provide a specific recommendation, but offered that evidence for an increased risk of solid tumors with anti-TNF therapy is conflicting22,55. Three guidelines commented on ABAT22,28,55; one recommended against using ABAT in patients who have a history of solid tumor treated and considered cured within the last 5 years28 and the other 2 guidelines did not provide a recommendation. Three guidelines commented on RTX22,29,55 and all highlighted that to date there have not been reports of increased risks for solid tumors in patients treated with RTX. One guideline suggested that it was reasonable to consider treatment with RTX in RA patients with a history of solid malignancy that is considered cured22; another suggested that RTX may be used in patients with a history of solid malignancy that was treated and considered cured more than 1 year earlier, but to use caution in cases with a high risk of metastasis (e.g., breast)33. Three guidelines commented on TCZ22,27,55; one recommended that in the absence of data, prudence dictates that TCZ not be used in patients with a history of solid cancer in the past 5 years27 and 2 did not provide a specific recommendation, but stated that no increased risk of solid tumors have been observed in RA patients treated with TCZ compared to RA patients treated with DMARD22,55.

Recommendation/supporting evidence adapted from: Not applicable. Consensus recommendation.



Summary of evidence linked to recommendation

MTX/DMARD — Treatment with specific traditional DMARD was not associated with statistically significant increased risks of lung cancer in a nested case-control study within an administrative claims database115. Two studies reported an increased risk of lung cancer in RA patients treated with MTX relative to the general population (SIR 2.9, 95% CI 1.6–4.8100; and SIR 3.5, 95% CI 1.4–7.1101), one of which also reported an increased risk of melanoma (SIR 3.0, 95% CI 1.2–6.2100).

Biologics — RA patients treated with anti-TNF were not at increased risk for solid tumors relative to RA patients treated with traditional DMARD in 4 studies105,111,112,115, although one study found an increased risk of melanoma associated with IFX (OR 2.6, 95% CI 1.0–6.7) and ETN (OR 2.4, 95% CI 1.0–5.8)111. Treatment with anti-TNF therapy was not associated with an increased risk for solid tumors relative to the general population in 3 studies107,110,114, although in an analysis of specific types of solid malignancies, one study reported an increased risk of lung cancer114 and a separate study reported a nonsignificant trend toward an increased risk for smoking-related cancers (SIR 2.2, 95% CI 0.7–5.1107). An increased risk of smoking-related cancers107,114 and a decreased risk of breast cancer111,114 have also been reported in RA patients not on anti-TNF therapy relative to the general population. ABAT was not associated with an increased risk of solid tumors relative to RA patients receiving traditional DMARD or the general population in an open-label extension study95.



Evidence to recommendation

The recommendation refers to patients with a history of any solid tumour, including melanoma, but excluding NMSC. The panel recommended that DMARD may be used, based on expert opinion. Longstanding experience with MTX in real-world patients and very little evidence of an increased risk of malignancy suggests that it is likely safe, particularly given the history of its use in oncologic conditions. Biologic therapy should be used with caution based on limited evidence and a theoretical increased risk. For anti-TNF therapy, particular caution is warranted in patients with a history of melanoma, as one study found an association with anti-TNF exposure. For ABAT, RTX, and TCZ there was insufficient evidence to evaluate the risk. Ideally, a longer cancer-free followup prior to initiating biologic therapy is preferred, especially for cancers with a high risk of recurrence. Decisions should be individualized considering the type of cancer and the need to control RA disease activity, and should be made in conjunction with the treating oncologist wherever possible.



Barriers to implementation

None.




DISCUSSION

Thirteen recommendations were developed addressing specific safety aspects of treatment with traditional and biologic DMARD, including: (1) perioperative management, (2) screening for LTBI and indications for initiating TB prophylaxis, (3) optimal vaccination practices, and (4) management of patients with malignancy (active and past). These recommendations were based on a synthesis of international RA guidelines, public health guidelines/advisories, supporting evidence from observational studies and RCT, and expert consensus of a Canadian national working group, in the context of the Canadian healthcare system. Consultation with external clinical content experts in infectious disease and malignancy was sought to ensure that the most relevant literature and current practice views were appropriately represented. The safety topics addressed here were identified directly from a large sample of Canadian rheumatology health professionals2 and we anticipate that these recommendations will help support clinical decision-making and enhance the care of patients with RA. We emphasize that these recommendations should be used with the clinical judgment of the treating physician acting according to unique clinical circumstance. Consultation with specialists (e.g., infectious disease, oncology) should be sought as appropriate. Recommendations presented here will be subject to update and change as new data emerge.

Specific data limitations have been discussed in each section. In general, future research that would contribute to a better understanding regarding the safe utilization of RA drug therapies include: (1) RCT and/or controlled prospective studies examining the risk of perioperative infections in patients treated with biologics, particularly newer biologics (ABAT, RTX, TCZ) and specific attention to schedules for withdrawing/reinstituting therapy; (2) improved surveillance/reporting of TB reactivation in patients treated with ABAT and TCZ; (3) prospective studies examining longterm risks of TB reactivation in individuals with positive IGRA; (4) quasiexperimental studies examining the effectiveness of vaccination on reducing vaccine-preventable infections in RA populations; (5) improved surveillance/reporting of risks for malignancy in patients with a history of malignancy treated with MTX and biologic therapies; and (6) large multisite/multinational RA registry studies evaluating longterm site-specific cancer risks for individual biologic agents that may theoretically have differential risks and effects on cancer prognosis.


Conclusion

Thirteen recommendations were developed by a Canadian national multidisciplinary working group as a knowledge tool to help support clinical decision-making regarding specific safety aspects surrounding treatment with traditional and biologic DMARD in RA, with special consideration of the Canadian healthcare system.


Footnotes
	
Supported by a Canadian Institutes of Health Research Scoping Reviews and Research Syntheses Grant and matched funds from the Canadian Rheumatology Association. Dr. C. Bombardier holds a Pfizer Chair and a Canada Research Chair in Knowledge Transfer for Musculoskeletal Care. Dr. G. Hazlewood is supported by a UCB/CRA/TAS Post-Graduate Rheumatology Fellowship and an Alberta Innovates Health Solutions Clinical Fellowship. Dr. P. Akhavan is supported by a UCB/CRA/TAS Post-Graduate Rheumatology Fellowship. O. Schieir is supported by a Fonds de la Recherche en Santé de Québec (FRSQ)–Doctoral Research Award. Potential conflicts of interest for each working group member including industry funding, consultancies, commercial interests, and direct involvement in any guidelines included in the systematic review for the last 3 years are shown in the Appendix of Part I of the CRA Recommendations [First Release Sept 15, 2011; J Rheumatol 2012;39:xxxx].

	
Full Release Article. For details see Reprints/Permissions at jrheum.org



	Accepted for publication March 29, 2012.

Free online via JRheum Full Release option

REFERENCES
	1.↵	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;39:1559–82.
OpenUrlAbstract/FREE Full Text


	2.↵	Bykerk  VP, 
	Schieir  O, 
	Akhavan  P, 
	Hazlewood  GS, 
	Cheng  CK, 
	Bombardier  C

. Emerging issues in pharmacological management of rheumatoid arthritis: Results of a national needs assessment survey identifying practice variations for the development of Canadian Rheumatology Association clinical practice recommendations. J Rheumatol 2012;39:1555–8.
OpenUrlAbstract/FREE Full Text


	3.↵	Aletaha  D, 
	Neogi  T, 
	Silman  AJ, 
	Funovits  J, 
	Felson  DT, 
	Bingham  CO  3rd., 
	et al.

 2010 Rheumatoid arthritis classification criteria: An American College of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis Rheum 2010;62:2569–81.
OpenUrlCrossRefPubMed


	4.↵	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.
OpenUrlCrossRefPubMed


	5.↵	Fervers  B, 
	Burgers  JS, 
	Haugh  MC, 
	Latreille  J, 
	Mlika-Cabanne  N, 
	Paquet  L, 
	et al.

 Adaptation of clinical guidelines: Literature review and proposition for a framework and procedure. Int J Qual Health Care 2006;18:167–76.
OpenUrlAbstract/FREE Full Text


	6.↵	Canadian Agency for Drugs and Technology in Health

. Grey matters: A practical search tool for evidence-based medicine. Ottawa: Canadian Agency for Drugs and Technology in Health; 2009. [Internet. Accessed April 5, 2012.] Available from: http://www.cadth.ca/en/resources/grey-matters



	7.↵	AGREE Collaboration

. Development and validation of an international appraisal instrument for assessing the quality of clinical practice guidelines: The AGREE project. Qual Saf Health Care 2003;12:18–23.
OpenUrlAbstract/FREE Full Text


	8.↵	Scottish Intercollegiate Guidelines Network (SIGN)

. SIGN 50: A guideline developer’s handbook. Edinburgh: Scottish Intercollegiate Guidelines Network; 2008. [Internet. Accessed March 30, 2012.] Available from: http://www.sign.ac.uk/guidelines/fulltext/50/index.html



	9.↵	Shiffman  RN, 
	Dixon  J, 
	Brandt  C, 
	Essaihi  A, 
	Hsiao  A, 
	Michel  G, 
	et al.

 The guideline implementability appraisal (GLIA): Development of an instrument to identify obstacles to guideline implementation. BMC Med Inform Decis Mak 2005;5:23.
OpenUrlCrossRefPubMed


	10.↵	Karukonda  SR, 
	Flynn  TC, 
	Boh  EE, 
	McBurney  EI, 
	Russo  GG, 
	Millikan  LE

. The effects of drugs on wound healing — part II. Specific classes of drugs and their effect on healing wounds. Int J Dermatol 2000;39:321–33.
OpenUrlCrossRefPubMed


	11.↵	Pieringer  H, 
	Stuby  U, 
	Biesenbach  G

. Patients with rheumatoid arthritis undergoing surgery: How should we deal with antirheumatic treatment? Semin Arthritis Rheum 2007;36:278–86.
OpenUrlCrossRefPubMed


	12.↵	Akkara Veetil  BM, 
	Bongartz  T

. Perioperative care for patients with rheumatic diseases. Nat Rev Rheumatol 2011;8:32–41.
OpenUrlCrossRefPubMed


	13.↵	Chakravarty  K, 
	McDonald  H, 
	Pullar  T, 
	Taggart  A, 
	Chalmers  R, 
	Oliver  S, 
	et al.

 BSR/BHPR guideline for disease-modifying anti-rheumatic drug (DMARD) therapy in consultation with the British Association of Dermatologists. Rheumatology 2008;47:924–5. [Internet. Accessed March 30, 2012.] Available from: http://rheumatology.oxfordjournals.org/content/suppl/2008/05/31/kel216a.DC1/kel216b.pdf
OpenUrlFREE Full Text


	14.↵	Luqmani  R, 
	Hennell  S, 
	Estrach  C, 
	Basher  D, 
	Birrell  F, 
	Bosworth  A, 
	et al.

 British Society for Rheumatology and British Health Professionals in Rheumatology guideline for the management of rheumatoid arthritis (after the first 2 years). Rheumatology 2009;48:436–9.
OpenUrlFREE Full Text


	15.↵	Visser  K, 
	Katchamart  W, 
	Loza  E, 
	Martinez-Lopez  JA, 
	Salliot  C, 
	Trudeau  J, 
	et al.

 Multinational evidence-based recommendations for the use of methotrexate in rheumatic disorders with a focus on rheumatoid arthritis: Integrating systematic literature research and expert opinion of a broad international panel of rheumatologists in the 3E Initiative. Ann Rheum Dis 2009;68:1086–93.
OpenUrlAbstract/FREE Full Text


	16.↵	Spanish Society of Rheumatology

. Update of the clinical practise guideline for the management of rheumatoid arthritis in Spain. Madrid: Sociedad Espanola de Reumatologia; 2007. [Internet. Accessed March 30, 2012.] Available from: http://www.ser.es/practicaClinica/Guias_Practica_Clinica.php



	17.↵	Grennan  DM, 
	Gray  J, 
	Loudon  J, 
	Fear  S

. Methotrexate and early postoperative complications in patients with rheumatoid arthritis undergoing elective orthopaedic surgery. Ann Rheum Dis 2001;60:214–7.
OpenUrlAbstract/FREE Full Text


	18.↵	Sany  J, 
	Anaya  JM, 
	Canovas  F, 
	Combe  B, 
	Jorgensen  C, 
	Saker  S, 
	et al.

 Influence of methotrexate on the frequency of postoperative infectious complications in patients with rheumatoid arthritis. J Rheumatol 1993;20:1129–32.
OpenUrlPubMed


	19.↵	Murata  K, 
	Yasuda  T, 
	Ito  H, 
	Yoshida  M, 
	Shimizu  M, 
	Nakamura  T

. Lack of increase in postoperative complications with low-dose methotrexate therapy in patients with rheumatoid arthritis undergoing elective orthopedic surgery. Mod Rheumatol 2006;16:14–9.
OpenUrlCrossRefPubMed


	20.↵	Bridges  SL  Jr., 
	Lopez-Mendez  A, 
	Han  KH, 
	Tracy  IC, 
	Alarcon  GS

. Should methotrexate be discontinued before elective orthopedic surgery in patients with rheumatoid arthritis? J Rheumatol 1991;18:984–8.
OpenUrlPubMed


	21.↵	Carpenter  MT, 
	West  SG, 
	Vogelgesang  SA, 
	Casey Jones  DE

. Postoperative joint infections in rheumatoid arthritis patients on methotrexate therapy. Orthopedics 1996;19:207–10.
OpenUrlPubMed


	22.↵	Australian Rheumatology Association

. Updated recommendations for the use of biological agents for the treatment of rheumatic diseases. Sydney: Australian Rheumatology Association; 2010. [Internet. Accessed April 2, 2012.] Available from: http://www.rheumatology.org.au/downloads/FINAL-biological-recommendations060111.pdf



	23.↵	Devlin  J, 
	Ramakrishnan  SA, 
	Fitzgerald  O;  and
	for the Irish Society for Rheumatology (ISR)

. Guidelines for prescribing TNF alpha blockers in adults with rheumatoid arthritis. 2005.



	24.↵	Koike  R, 
	Harigai  M, 
	Atsumi  T, 
	Amano  K, 
	Kawai  S, 
	Saito  K, 
	et al.

 Japan College of Rheumatology 2009 guidelines for the use of tocilizumab, a humanized anti-interleukin-6 receptor monoclonal antibody, in rheumatoid arthritis. Mod Rheumatol 2009;19:351–7.
OpenUrlCrossRefPubMed


	25.↵	Ledingham  J, 
	Deighton  C

. Update on the British Society for Rheumatology guidelines for prescribing TNF alpha blockers in adults with rheumatoid arthritis (update of previous guidelines of April 2001). Rheumatology 2005;44:157–63.
OpenUrlFREE Full Text


	26.↵	Mok  CC

. Consensus on the use and monitoring of anti-TNF-alpha therapies for rheumatic diseases in Hong Kong 2005. APLAR J Rheumatol 2006;9:175–80.
OpenUrlCrossRef


	27.↵	Pham  T, 
	Claudepierre  P, 
	Constantin  A, 
	de Bandt  M, 
	Fautrel  B, 
	Gossec  L, 
	et al.

 Tocilizumab: Therapy and safety management. Joint Bone Spine 2010;77 Suppl 1:S3–100.
OpenUrlCrossRefPubMed


	28.↵	Pham  T, 
	Claudepierre  P, 
	Constantin  A, 
	Fautrel  B, 
	Gossec  L, 
	Gottenberg  JE, 
	et al.

 Abatacept therapy and safety management. Joint Bone Spine 2009;76 Suppl 1:S3–S55.
OpenUrlCrossRefPubMed


	29.↵	Pham  T, 
	Fautrel  B, 
	Gottenberg  JE, 
	Goupille  P, 
	Hachulla  E, 
	Masson  C, 
	et al.

 Rituximab (MabThera) therapy and safety management. Clinical tool guide. Joint Bone Spine 2008;75 Suppl 1:S1–99.
OpenUrlPubMed


	30.↵	Royal College of Nursing (RCN)

. Assessing, managing and monitoring biologic therapies for inflammatory arthritis: Guidance for rheumatology practitioners. London: Royal College of Nursing; 2009. [Internet. Accessed April 2, 2012.] Available from: http://www.rcn.org.uk/__data/assets/pdf_file/0004/78565/001984.pdf



	31.↵	Saag  KG, 
	Teng  GG, 
	Patkar  NM, 
	Anuntiyo  J, 
	Finney  C, 
	Curtis  JR, 
	et al.

 American College of Rheumatology 2008 recommendations for the use of nonbiologic and biologic disease-modifying antirheumatic drugs in rheumatoid arthritis [review]. Arthritis Care Res 2008;59:762–84.
OpenUrlCrossRef


	32.↵	Spanish Society of Rheumatology

. Update of the Consensus Statement of the Spanish Society of Rheumatology on the management of biologic therapies in rheumatoid arthritis. Reumatologia Clinica 2010;6:23–36.
OpenUrlCrossRefPubMed


	33.↵	Pham  T, 
	Claudepierre  P, 
	Deprez  X, 
	Fautrel  B, 
	Goupille  P, 
	Hilliquin  P, 
	et al.

 Anti-TNF alpha therapy and safety monitoring. Clinical tool guide elaborated by the Club Rhumatismes et Inflammations (CRI), section of the French Society of Rheumatology (Societe Francaise de Rhumatologie, SFR). Joint Bone Spine 2005;72 Suppl 1:S1–58.
OpenUrlCrossRefPubMed


	34.↵	den Broeder  AA, 
	Creemers  MC, 
	Fransen  J, 
	de Jong  E, 
	de Rooij  DJ, 
	Wymenga  A, 
	et al.

 Risk factors for surgical site infections and other complications in elective surgery in patients with rheumatoid arthritis with special attention for anti-tumor necrosis factor: A large retrospective study. J Rheumatol 2007;34:689–95.
OpenUrlAbstract/FREE Full Text


	35.↵	Giles  JT, 
	Bartlett  SJ, 
	Gelber  AC, 
	Nanda  S, 
	Fontaine  K, 
	Ruffing  V, 
	et al.

 Tumor necrosis factor inhibitor therapy and risk of serious postoperative orthopedic infection in rheumatoid arthritis. Arthritis Rheum 2006;55:333–7.
OpenUrlCrossRefPubMed


	36.↵	Bibbo  C, 
	Goldberg  JW

. Infectious and healing complications after elective orthopaedic foot and ankle surgery during tumor necrosis factor-alpha inhibition therapy. Foot Ankle Int 2004;25:331–5.
OpenUrlPubMed


	37.↵	Long  R, 
	Gardam  M

. Tumour necrosis factor-alpha inhibitors and the reactivation of latent tuberculosis infection. CMAJ 2003;168:1153–6.
OpenUrlFREE Full Text


	38.↵	Keane  J, 
	Gershon  S, 
	Wise  RP, 
	Mirabile-Levens  E, 
	Kasznica  J, 
	Schwieterman  WD, 
	et al.

 Tuberculosis associated with infliximab, a tumor necrosis factor alpha-neutralizing agent. N Engl J Med 2001;345:1098–104.
OpenUrlCrossRefPubMed


	39.↵	Askling  J, 
	Fored  CM, 
	Brandt  L, 
	Baecklund  E, 
	Bertilsson  L, 
	Coster  L, 
	et al.

 Risk and case characteristics of tuberculosis in rheumatoid arthritis associated with tumor necrosis factor antagonists in Sweden. Arthritis Rheum 2005;52:1986–92.
OpenUrlCrossRefPubMed


	40.↵	Brassard  P, 
	Lowe  AM, 
	Bernatsky  S, 
	Kezouh  A, 
	Suissa  S

. Rheumatoid arthritis, its treatments, and the risk of tuberculosis in Quebec, Canada. Arthritis Rheum 2009;61:300–4.
OpenUrlCrossRefPubMed


	41.↵	Carmona  L, 
	Hernandez-Garcia  C, 
	Vadillo  C, 
	Pato  E, 
	Balsa  A, 
	Gonzalez-Alvaro  I, 
	et al.

 Increased risk of tuberculosis in patients with rheumatoid arthritis. J Rheumatol 2003;30:1436–9.
OpenUrlAbstract/FREE Full Text


	42.↵	Dixon  WG, 
	Hyrich  KL, 
	Watson  KD, 
	Lunt  M, 
	Galloway  J, 
	Ustianowski  A, 
	et al.

 Drug-specific risk of tuberculosis in patients with rheumatoid arthritis treated with anti-TNF therapy: Results from the British Society for Rheumatology Biologics Register (BSRBR). Ann Rheum Dis 2010;69:522–8.
OpenUrlAbstract/FREE Full Text


	43.↵	Gomez-Reino  JJ, 
	Carmona  L, 
	Angel Descalzo  M

. Risk of tuberculosis in patients treated with tumor necrosis factor antagonists due to incomplete prevention of reactivation of latent infection. Arthritis Rheum 2007;57:756–61.
OpenUrlCrossRefPubMed


	44.↵	Gomez-Reino  JJ, 
	Carmona  L, 
	Valverde  VR, 
	Mola  EM, 
	Montero  MD

. Treatment of rheumatoid arthritis with tumor necrosis factor inhibitors may predispose to significant increase in tuberculosis risk: A multicenter active-surveillance report. Arthritis Rheum 2003;48:2122–7.
OpenUrlCrossRefPubMed


	45.↵	Seong  SS, 
	Choi  CB, 
	Woo  JH, 
	Bae  KW, 
	Joung  CL, 
	Uhm  WS, 
	et al.

 Incidence of tuberculosis in Korean patients with rheumatoid arthritis (RA): Effects of RA itself and of tumor necrosis factor blockers. J Rheumatol 2007;34:706–11.
OpenUrlAbstract/FREE Full Text


	46.↵	Tubach  F, 
	Salmon  D, 
	Ravaud  P, 
	Allanore  Y, 
	Goupille  P, 
	Breban  M, 
	et al.

 Risk of tuberculosis is higher with anti-tumor necrosis factor monoclonal antibody therapy than with soluble tumor necrosis factor receptor therapy: The three-year prospective French Research Axed on Tolerance of Biotherapies registry. Arthritis Rheum 2009;60:1884–94.
OpenUrlCrossRefPubMed


	47.↵	Wolfe  F, 
	Michaud  K, 
	Anderson  J, 
	Urbansky  K

. Tuberculosis infection in patients with rheumatoid arthritis and the effect of infliximab therapy. Arthritis Rheum 2004;50:372–9.
OpenUrlCrossRefPubMed


	48.↵	Yamada  T, 
	Nakajima  A, 
	Inoue  E, 
	Tanaka  E, 
	Hara  M, 
	Tomatsu  T, 
	et al.

 Increased risk of tuberculosis in patients with rheumatoid arthritis in Japan. Ann Rheum Dis 2006;65:1661–3.
OpenUrlAbstract/FREE Full Text


	49.↵	Singh  JA, 
	Wells  GA, 
	Christensen  R, 
	Tanjong Ghogomu  E, 
	Maxwell  L, 
	Macdonald  JK, 
	et al.

 Adverse effects of biologics: A network meta-analysis and Cochrane overview. Cochrane Database Syst Rev 2011;2:CD008794.
OpenUrlPubMed


	50.↵	Public Health Agency of Canada

. Canadian Tuberculosis Standards 2007. Ottawa: Public Health Agency of Canada; 2007. [Internet. Accessed April 2, 2012.] Available from: http://www.phac-aspc.gc.ca/tbpc-latb/pubs/tbstand07-eng.php



	51.↵	Smith  R, 
	Cattamanchi  A, 
	Steingart  KR, 
	Denkinger  C, 
	Dheda  K, 
	Winthrop  KL, 
	et al.

 Interferon-gamma release assays for diagnosis of latent tuberculosis infection: Evidence in immune-mediated inflammatory disorders. Curr Opin Rheumatol 2011;23:377–84.
OpenUrlCrossRefPubMed


	52.↵	Menzies  D, 
	Gardiner  G, 
	Farhat  M, 
	Greenaway  C, 
	Pai  M

. Thinking in three dimensions: A web-based algorithm to aid the interpretation of tuberculin skin test results. Int J Tuberc Lung Dis 2008;12:498–505.
OpenUrlPubMed


	53.↵	Cardiel  MH

. First Latin American position paper on the pharmacological treatment of rheumatoid arthritis. Rheumatology 2006;45 Suppl:ii7–ii22.
OpenUrlAbstract/FREE Full Text


	54.↵	Fautrel  B, 
	Pham  T, 
	Mouterde  G, 
	Le Loet  X, 
	Goupille  P, 
	Guillemin  F, 
	et al.

 Recommendations of the French Society for Rheumatology regarding TNF alpha antagonist therapy in patients with rheumatoid arthritis. Joint Bone Spine 2007;74:627–37.
OpenUrlCrossRefPubMed


	55.↵	Furst  DE, 
	Keystone  EC, 
	Fleischmann  R, 
	Mease  P, 
	Breedveld  FC, 
	Smolen  JS, 
	et al.

 Updated consensus statement on biological agents for the treatment of rheumatic diseases, 2009. Ann Rheum Dis 2010;69 Suppl 1:i2–29.
OpenUrlFREE Full Text


	56.↵	Guidelines and Protocols Advisory Committee

. Rheumatoid arthritis: diagnosis and management; 2006. Victoria, BC: British Columbia Ministry of Health; 2006. [Internet. Accessed April 2, 2012.] Available from: http://www.bcguidelines.ca/guideline_ra.html



	57.↵	Massardo  L, 
	Suarez-Almazor  ME, 
	Cardiel  MH, 
	Nava  A, 
	Levy  RA, 
	Laurindo  I, 
	et al.

 Management of patients with rheumatoid arthritis in Latin America: A consensus position paper from Pan-American League of Associations of Rheumatology and Grupo Latino Americano De Estudio De Artritis Reumatoide. J Clin Rheumatol 2009;15:203–10.
OpenUrlCrossRefPubMed


	58.↵	Misra  R, 
	Sharma  BL, 
	Gupta  R, 
	Pandya  S, 
	Agarwal  S, 
	Agarwal  P, 
	et al.

 Indian Rheumatology Association consensus statement on the management of adults with rheumatoid arthritis. Indian J Rheumatol 2008;3 Suppl:S1–S16.
OpenUrlCrossRef


	59.↵	National Institute for Clinical Excellence (NICE)

. Adalimumab, etanercept and infliximab for the treatment of rheumatoid arthritis: NICE technology appraisal guidance 130 (includes a review of technology appraisal guidance 36); 2007. London: National Institute for Health and Clinical Excellence. [Internet. Accessed April 2, 2012.] Available from: http://www.nice.org.uk/nicemedia/live/11867/37914/37914.pdf



	60.↵	Smolen  JS, 
	Keystone  EC, 
	Emery  P, 
	Breedveld  FC, 
	Betteridge  N, 
	Burmester  GR, 
	et al.

 Consensus statement on the use of rituximab in patients with rheumatoid arthritis [review]. Ann Rheum Dis 2007;66:143–50.
OpenUrlAbstract/FREE Full Text


	61.↵	Smolen  JS, 
	Landewe  R, 
	Breedveld  FC, 
	Dougados  M, 
	Emery  P, 
	Gaujoux-Viala  C, 
	et al.

 EULAR recommendations for the management of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs. Ann Rheum Dis 2010;69:964–75.
OpenUrlAbstract/FREE Full Text


	62.↵	British Thoracic Society Standards of Care Committee

. BTS recommendations for assessing risk and for managing Mycobacterium tuberculosis infection and disease in patients due to start anti-TNF-alpha treatment. Thorax 2005;60:800–5.
OpenUrlAbstract/FREE Full Text


	63.↵	Nam  JL, 
	Winthrop  KL, 
	van Vollenhoven  RF, 
	Pavelka  K, 
	Valesini  G, 
	Hensor  EM, 
	et al.

 Current evidence for the management of rheumatoid arthritis with biological disease-modifying antirheumatic drugs: A systematic literature review informing the EULAR recommendations for the management of RA. Ann Rheum Dis 2010;69:976–86.
OpenUrlAbstract/FREE Full Text


	64.↵	Mazurek  GH, 
	Jereb  J, 
	Vernon  A, 
	LoBue  P, 
	Goldberg  S, 
	Castro  K

. Updated guidelines for using interferon gamma release assays to detect Mycobacterium tuberculosis infection — United States, 2010. MMWR Recomm Rep 2010;59:1–25.
OpenUrlPubMed


	65.↵	Ziakas  PD, 
	Mylonakis  E

. 4 months of rifampin compared with 9 months of isoniazid for the management of latent tuberculosis infection: A meta-analysis and cost-effectiveness study that focuses on compliance and liver toxicity. Clin Infect Dis 2009;49:1883–9.
OpenUrlAbstract/FREE Full Text


	66.↵	Rahier  JF, 
	Moutschen  M, 
	Van Gompel  A, 
	Van Ranst  M, 
	Louis  E, 
	Segaert  S, 
	et al.

 Vaccinations in patients with immune-mediated inflammatory diseases. Rheumatology 2010;49:1815–27.
OpenUrlAbstract/FREE Full Text


	67.↵	van Assen  S, 
	Elkayam  O, 
	Agmon-Levin  N, 
	Cervera  R, 
	Doran  MF, 
	Dougados  M, 
	et al.

 Vaccination in adult patients with auto-immune inflammatory rheumatic diseases: A systematic literature review for the European League Against Rheumatism evidence-based recommendations for vaccination in adult patients with auto-immune inflammatory rheumatic diseases. Autoimmun Rev 2011;10:341–52.
OpenUrlCrossRefPubMed


	68.↵	Kapetanovic  MC, 
	Saxne  T, 
	Sjoholm  A, 
	Truedsson  L, 
	Jonsson  G, 
	Geborek  P

. Influence of methotrexate, TNF blockers and prednisolone on antibody responses to pneumococcal polysaccharide vaccine in patients with rheumatoid arthritis. Rheumatology 2006;45:106–11.
OpenUrlAbstract/FREE Full Text


	69.↵	Centers for Disease Control and Prevention

. General recommendations on immunization — Recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep 2011;60:1–64.
OpenUrlPubMed


	70.↵	National Advisory Committee on Immunization

. Canadian immunization guide. 7th ed. Ottawa: Public Health Agency of Canada; 2006. Available from: http://www.phac-aspc.gc.ca/publicat/cig-gci/



	71.↵	van Assen  S, 
	Agmon-Levin  N, 
	Elkayam  O, 
	Cervera  R, 
	Doran  MF, 
	Dougados  M, 
	et al.

 EULAR recommendations for vaccination in adult patients with autoimmune inflammatory rheumatic diseases. Ann Rheum Dis 2011;70:414–22.
OpenUrlAbstract/FREE Full Text


	72.↵	Soriano  ER, 
	Galarza-Maldonado  C, 
	Cardiel  MH, 
	Pons-Estel  BA, 
	Massardo  L, 
	Caballero-Uribe  CV, 
	et al.

 Use of rituximab for the treatment of rheumatoid arthritis: The Latin American context. Rheumatology 2008;47:1097–9.
OpenUrlFREE Full Text


	73.↵	Stojanovich  L

. Influenza vaccination of patients with systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). Clin Dev Immunol 2006;13:373–5.
OpenUrlCrossRefPubMed


	74.↵	Hak  E, 
	Nordin  J, 
	Wei  F, 
	Mullooly  J, 
	Poblete  S, 
	Strikas  R, 
	et al.

 Influence of high-risk medical conditions on the effectiveness of influenza vaccination among elderly members of 3 large managed-care organizations. Clin Infect Dis 2002;35:370–7.
OpenUrlAbstract/FREE Full Text


	75.↵	Nichol  KL, 
	Wuorenma  J, 
	von Sternberg  T

. Benefits of influenza vaccination for low-, intermediate-, and high-risk senior citizens. Arch Intern Med 1998;158:1769–76.
OpenUrlCrossRefPubMed


	76.↵	National Advisory Committee on Immunization

. Statement on human papilloma virus vaccine 2007. Ottawa: Public Health Agency of Canada; 2007. [Internet. Accessed April 2, 2012.] Available from: http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/07vol33/acs-02/index-eng.php



	77.↵	Gelinck  LB, 
	van der Bijl  AE, 
	Beyer  WE, 
	Visser  LG, 
	Huizinga  TW, 
	van Hogezand  RA, 
	et al.

 The effect of anti-tumour necrosis factor alpha treatment on the antibody response to influenza vaccination. Ann Rheum Dis 2008;67:713–6.
OpenUrlAbstract/FREE Full Text


	78.↵	Kapetanovic  MC, 
	Saxne  T, 
	Nilsson  JA, 
	Geborek  P

. Influenza vaccination as model for testing immune modulation induced by anti-TNF and methotrexate therapy in rheumatoid arthritis patients. Rheumatology 2007;46:608–11.
OpenUrlAbstract/FREE Full Text


	79.↵	Elkayam  O, 
	Paran  D, 
	Caspi  D, 
	Litinsky  I, 
	Yaron  M, 
	Charboneau  D, 
	et al.

 Immunogenicity and safety of pneumococcal vaccination in patients with rheumatoid arthritis or systemic lupus erythematosus. Clin Infect Dis 2002;34:147–53.
OpenUrlAbstract/FREE Full Text


	80.↵	Elkayam  O, 
	Caspi  D, 
	Reitblatt  T, 
	Charboneau  D, 
	Rubins  JB

. The effect of tumor necrosis factor blockade on the response to pneumococcal vaccination in patients with rheumatoid arthritis and ankylosing spondylitis. Semin Arthritis Rheum 2004;33:283–8.
OpenUrlCrossRefPubMed


	81.↵	Visvanathan  S, 
	Keenan  GF, 
	Baker  DG, 
	Levinson  AI, 
	Wagner  CL

. Response to pneumococcal vaccine in patients with early rheumatoid arthritis receiving infliximab plus methotrexate or methotrexate alone. J Rheumatol 2007;34:952–7.
OpenUrlAbstract/FREE Full Text


	82.↵	Oren  S, 
	Mandelboim  M, 
	Braun-Moscovici  Y, 
	Paran  D, 
	Ablin  J, 
	Litinsky  I, 
	et al.

 Vaccination against influenza in patients with rheumatoid arthritis: The effect of rituximab on the humoral response. Ann Rheum Dis 2008;67:937–41.
OpenUrlAbstract/FREE Full Text


	83.↵	van Assen  S, 
	Holvast  A, 
	Benne  CA, 
	Posthumus  MD, 
	van Leeuwen  MA, 
	Voskuyl  AE, 
	et al.

 Humoral responses after influenza vaccination are severely reduced in patients with rheumatoid arthritis treated with rituximab. Arthritis Rheum 2010;62:75–81.
OpenUrlCrossRefPubMed


	84.↵	Bingham  CO  3rd., 
	Looney  RJ, 
	Deodhar  A, 
	Halsey  N, 
	Greenwald  M, 
	Codding  C, 
	et al.

 Immunization responses in rheumatoid arthritis patients treated with rituximab: Results from a controlled clinical trial. Arthritis Rheum 2010;62:64–74.
OpenUrlCrossRefPubMed


	85.↵	Smitten  AL, 
	Simon  TA, 
	Hochberg  MC, 
	Suissa  S

. A meta-analysis of the incidence of malignancy in adult patients with rheumatoid arthritis. Arthritis Res Ther 2008;10:R45.
OpenUrlCrossRefPubMed


	86.↵	Askling  J, 
	Bongartz  T

. Malignancy and biologic therapy in rheumatoid arthritis. Curr Opin Rheumatol 2008;20:334–9.
OpenUrlCrossRefPubMed


	87.↵	Baecklund  E, 
	Iliadou  A, 
	Askling  J, 
	Ekbom  A, 
	Backlin  C, 
	Granath  F, 
	et al.

 Association of chronic inflammation, not its treatment, with increased lymphoma risk in rheumatoid arthritis. Arthritis Rheum 2006;54:692–701.
OpenUrlCrossRefPubMed


	88.↵	Bongartz  T, 
	Sutton  AJ, 
	Sweeting  MJ, 
	Buchan  I, 
	Matteson  EL, 
	Montori  V

. Anti-TNF antibody therapy in rheumatoid arthritis and the risk of serious infections and malignancies: Systematic review and meta-analysis of rare harmful effects in randomized controlled trials. JAMA 2006;295:2275–85.
OpenUrlCrossRefPubMed


	89.↵	Bongartz  T, 
	Warren  FC, 
	Mines  D, 
	Matteson  EL, 
	Abrams  KR, 
	Sutton  AJ

. Etanercept therapy in rheumatoid arthritis and the risk of malignancies: A systematic review and individual patient data meta-analysis of randomised controlled trials. Ann Rheum Dis 2009;68:1177–83.
OpenUrlAbstract/FREE Full Text


	90.↵	Askling  J, 
	Fahrbach  K, 
	Nordstrom  B, 
	Ross  S, 
	Schmid  CH, 
	Symmons  D

. Cancer risk with tumor necrosis factor alpha (TNF) inhibitors: Meta-analysis of randomized controlled trials of adalimumab, etanercept, and infliximab using patient level data. Pharmacoepidemiol Drug Saf 2011;20:119–30.
OpenUrlCrossRefPubMed


	91.↵	Mariette  X, 
	Matucci-Cerinic  M, 
	Pavelka  K, 
	Taylor  P, 
	van Vollenhoven  R, 
	Heatley  R, 
	et al.

 Malignancies associated with tumour necrosis factor inhibitors in registries and prospective observational studies: A systematic review and meta-analysis. Ann Rheum Dis 2011;70:1895–904.
OpenUrlAbstract/FREE Full Text


	92.↵	Dixon  WG, 
	Watson  KD, 
	Lunt  M, 
	Mercer  LK, 
	Hyrich  KL, 
	Symmons  DP

. Influence of anti-tumor necrosis factor therapy on cancer incidence in patients with rheumatoid arthritis who have had a prior malignancy: Results from the British Society for Rheumatology Biologics Register. Arthritis Care Res 2010;62:755–63.
OpenUrlCrossRef


	93.↵	Strangfeld  A, 
	Hierse  F, 
	Rau  R, 
	Burmester  GR, 
	Krummel-Lorenz  B, 
	Demary  W, 
	et al.

 Risk of incident or recurrent malignancies among patients with rheumatoid arthritis exposed to biologic therapy in the German biologics register RABBIT. Arthritis Res Ther 2010;12:R5.
OpenUrlCrossRefPubMed


	94.↵	van Vollenhoven  RF, 
	Emery  P, 
	Bingham  CO  3rd., 
	Keystone  EC, 
	Fleischmann  R, 
	Furst  DE, 
	et al.

 Longterm safety of patients receiving rituximab in rheumatoid arthritis clinical trials. J Rheumatol 2010;37:558–67.
OpenUrlAbstract/FREE Full Text


	95.↵	Simon  TA, 
	Smitten  AL, 
	Franklin  J, 
	Askling  J, 
	Lacaille  D, 
	Wolfe  F, 
	et al.

 Malignancies in the rheumatoid arthritis abatacept clinical development programme: An epidemiological assessment. Ann Rheum Dis 2009;68:1819–26.
OpenUrlAbstract/FREE Full Text


	96.↵	Hudson  M, 
	Suissa  S

. Avoiding common pitfalls in the analysis of observational studies of new treatments for rheumatoid arthritis. Arthritis Care Res 2010;62:805–10.
OpenUrlCrossRef


	97.↵	Suissa  S

. Assessing the safety of new arthritis drugs: Are we there yet? J Rheumatol 2008;35:2295–7.
OpenUrlFREE Full Text


	98.	Pham  T, 
	Gossec  L, 
	Fautrel  B, 
	Combe  B, 
	Flipo  RM, 
	Goupille  P, 
	et al.

 Physical examination and laboratory tests in the management of patients with rheumatoid arthritis: Development of recommendations for clinical practice based on published evidence and expert opinion. Joint Bone Spine 2005;72:222–8.
OpenUrlCrossRefPubMed


	99.↵	Bernatsky  S, 
	Clarke  AE, 
	Suissa  S

. Hematologic malignant neoplasms after drug exposure in rheumatoid arthritis. Arch Intern Med 2008;168:378–81.
OpenUrlCrossRefPubMed


	100.↵	Buchbinder  R, 
	Barber  M, 
	Heuzenroeder  L, 
	Wluka  AE, 
	Giles  G, 
	Hall  S, 
	et al.

 Incidence of melanoma and other malignancies among rheumatoid arthritis patients treated with methotrexate. Arthritis Rheum 2008;59:794–9.
OpenUrlCrossRefPubMed


	101.↵	Abasolo  L, 
	Judez  E, 
	Descalzo  MA, 
	Gonzalez-Alvaro  I, 
	Jover  JA, 
	Carmona  L, 
	et al.

 Cancer in rheumatoid arthritis: Occurrence, mortality, and associated factors in a South European population. Semin Arthritis Rheum 2008;37:388–97.
OpenUrlCrossRefPubMed


	102.↵	Herrinton  LJ, 
	Liu  L, 
	Shoor  S, 
	Mines  D

. Risk of lymphoproliferative cancer among patients with severe rheumatoid arthritis, 1996–2002. Ann Rheum Dis 2008;67:574–5.
OpenUrlFREE Full Text


	103.↵	Wolfe  F, 
	Michaud  K

. Lymphoma in rheumatoid arthritis: The effect of methotrexate and anti-tumor necrosis factor therapy in 18,572 patients. Arthritis Rheum 2004;50:1740–51.
OpenUrlCrossRefPubMed


	104.↵	Askling  J, 
	Baecklund  E, 
	Granath  F, 
	Geborek  P, 
	Fored  M, 
	Backlin  C, 
	et al.

 Anti-tumour necrosis factor therapy in rheumatoid arthritis and risk of malignant lymphomas: Relative risks and time trends in the Swedish Biologics Register. Ann Rheum Dis 2009;68:648–53.
OpenUrlAbstract/FREE Full Text


	105.↵	Setoguchi  S, 
	Solomon  DH, 
	Weinblatt  ME, 
	Katz  JN, 
	Avorn  J, 
	Glynn  RJ, 
	et al.

 Tumor necrosis factor alpha antagonist use and cancer in patients with rheumatoid arthritis. Arthritis Rheum 2006;54:2757–64.
OpenUrlCrossRefPubMed


	106.↵	Wolfe  F, 
	Michaud  K

. The effect of methotrexate and anti-tumor necrosis factor therapy on the risk of lymphoma in rheumatoid arthritis in 19,562 patients during 89,710 person-years of observation. Arthritis Rheum 2007;56:1433–9.
OpenUrlCrossRefPubMed


	107.↵	Geborek  P, 
	Bladstrom  A, 
	Turesson  C, 
	Gulfe  A, 
	Petersson  IF, 
	Saxne  T, 
	et al.

 Tumour necrosis factor blockers do not increase overall tumour risk in patients with rheumatoid arthritis, but may be associated with an increased risk of lymphomas. Ann Rheum Dis 2005;64:699–703.
OpenUrlAbstract/FREE Full Text


	108.↵	Askling  J, 
	Fored  CM, 
	Baecklund  E, 
	Brandt  L, 
	Backlin  C, 
	Ekbom  A, 
	et al.

 Haematopoietic malignancies in rheumatoid arthritis: Lymphoma risk and characteristics after exposure to tumour necrosis factor antagonists. Ann Rheum Dis 2005;64:1414–20.
OpenUrlAbstract/FREE Full Text


	109.↵	Mariette  X, 
	Tubach  F, 
	Bagheri  H, 
	Bardet  M, 
	Berthelot  JM, 
	Gaudin  P, 
	et al.

 Lymphoma in patients treated with anti-TNF: Results of the 3-year prospective French RATIO registry. Ann Rheum Dis 2010;69:400–8.
OpenUrlAbstract/FREE Full Text


	110.↵	Pallavicini  FB, 
	Caporali  R, 
	Sarzi-Puttini  P, 
	Atzeni  F, 
	Bazzani  C, 
	Gorla  R, 
	et al.

 Tumour necrosis factor antagonist therapy and cancer development: Analysis of the LORHEN registry. Autoimmun Rev 2010;9:175–80.
OpenUrlCrossRefPubMed


	111.↵	Wolfe  F, 
	Michaud  K

. Biologic treatment of rheumatoid arthritis and the risk of malignancy: Analyses from a large US observational study. Arthritis Rheum 2007;56:2886–95.
OpenUrlCrossRefPubMed


	112.↵	Askling  J, 
	van Vollenhoven  RF, 
	Granath  F, 
	Raaschou  P, 
	Fored  CM, 
	Baecklund  E, 
	et al.

 Cancer risk in patients with rheumatoid arthritis treated with anti-tumor necrosis factor alpha therapies: Does the risk change with the time since start of treatment? Arthritis Rheum 2009;60:3180–9.
OpenUrlCrossRefPubMed


	113.↵	Burmester  GR, 
	Mease  P, 
	Dijkmans  BAC, 
	Gordon  K, 
	Lovell  D, 
	Panaccione  R, 
	et al.

 Adalimumab safety and mortality rates from global clinical trials of six immune-mediated inflammatory diseases. Ann Rheum Dis 2009;68:1863–9.
OpenUrlAbstract/FREE Full Text


	114.↵	Askling  J, 
	Fored  CM, 
	Brandt  L, 
	Baecklund  E, 
	Bertilsson  L, 
	Feltelius  N, 
	et al.

 Risks of solid cancers in patients with rheumatoid arthritis and after treatment with tumour necrosis factor antagonists. Ann Rheum Dis 2005;64:1421–6.
OpenUrlAbstract/FREE Full Text


	115.↵	Bernatsky  S, 
	Clarke  A, 
	Suissa  S

. Lung cancer after exposure to disease modifying anti-rheumatic drugs. Lung Cancer 2008;59:266–9.
OpenUrlCrossRefPubMed







  


  
  



  
      
  
  
    
  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
    


  



  


  
  



  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          The Journal of Rheumatology      
      
        	Vol. 39, Issue 8 1 Aug 2012 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by Author
	Editorial Board (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Print  


  
  


  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about The Journal of Rheumatology.
NOTE: We only request your email address so that the person you are recommending the page to knows that you wanted them to see it, and that it is not junk mail. We do not capture any email address.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Canadian Rheumatology Association Recommendations for the Pharmacological Management of Rheumatoid Arthritis with Traditional and Biologic Disease-modifying Antirheumatic Drugs: Part II Safety



  Message Subject 
 (Your Name) has forwarded a page to you from The Journal of Rheumatology



  Message Body 
 (Your Name) thought you would like to see this page from the The Journal of Rheumatology web site.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
  
  
      Canadian Rheumatology Association Recommendations for the Pharmacological Management of Rheumatoid Arthritis with Traditional and Biologic Disease-modifying Antirheumatic Drugs: Part II Safety
  
    	CLAIRE BOMBARDIER, GLEN S. HAZLEWOOD, POONEH AKHAVAN, ORIT SCHIEIR, ANNE DOOLEY, BOULOS HARAOUI, MAJED KHRAISHI, SHARON A. LECLERCQ, JEAN LÉGARÉ, DIANNE P. MOSHER, JAMES PENCHARZ, JANET E. POPE, JOHN THOMSON, CARTER THORNE, MICHEL ZUMMER, MICHAEL A. GARDAM, JOHAN ASKLING, VIVIAN BYKERK

  
    	 The Journal of Rheumatology Aug 2012, 39 (8) 1583-1602; DOI: 10.3899/jrheum.120165 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
      
  
  
     Request Permissions

  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
  
  
      Canadian Rheumatology Association Recommendations for the Pharmacological Management of Rheumatoid Arthritis with Traditional and Biologic Disease-modifying Antirheumatic Drugs: Part II Safety
  
    	CLAIRE BOMBARDIER, GLEN S. HAZLEWOOD, POONEH AKHAVAN, ORIT SCHIEIR, ANNE DOOLEY, BOULOS HARAOUI, MAJED KHRAISHI, SHARON A. LECLERCQ, JEAN LÉGARÉ, DIANNE P. MOSHER, JAMES PENCHARZ, JANET E. POPE, JOHN THOMSON, CARTER THORNE, MICHEL ZUMMER, MICHAEL A. GARDAM, JOHAN ASKLING, VIVIAN BYKERK

  
    	 The Journal of Rheumatology Aug 2012, 39 (8) 1583-1602; DOI: 10.3899/jrheum.120165 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
           
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  


  
      
  
  
     Bookmark this article
  User Name *
 



  Password *
 



   Remember my user name & password. 










  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
      


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	Footnotes
	REFERENCES



	Figures & Data
	Info & Metrics
	References
	 PDF
	eLetters



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Perceived Access to Healthcare of Indigenous Peoples in Canada With Rheumatoid Arthritis and Their First-Degree Relatives  
  
  
  
  




	
  
  
  
  
      Immune Checkpoint Inhibitor–Associated Remitting Seronegative Symmetrical Synovitis With Pitting Edema : Description of a New Entity by CanRIO  
  
  
  
  




	
  
  
  
  
      Short- and Long-Term Mortality of Hospitalized Patients With Autoimmune Rheumatic Diseases and Serious Infections: A National Cohort Study  
  
  
  
  






Show more Articles

 Similar Articles






  



  


  
  



			

		

	
	
 	
	
	


    

  



  
                
    
      


  



    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
        Content

    
  
  
    	First Release
	Current
	Archives
	Collections
	Audiovisual Rheum
	COVID-19 and Rheumatology

  


  
  



  

  
    
  
        Resources

    
  
  
    	Guide for Authors
	Submit Manuscript
	Author Payment
	Reviewers
	Advertisers
	Classified Ads
	Reprints and Translations
	Permissions
	Meetings
	FAQ
	Policies

  


  
  



  

  
    
  
        Subscribers

    
  
  
    	Subscription Information
	Purchase Subscription
	Your Account
	Terms and Conditions

  


  
  



  

  
    
  
        More

    
  
  
    	About Us
	Contact Us
	My Alerts
	My Folders
	Privacy/GDPR Policy
	RSS Feeds

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
      


  
  



  
      
  
  
    
  
      
  
    The content of this site is intended for health care professionals.


Copyright © 2024 by The Journal of Rheumatology Publishing Co. Ltd.


Print ISSN: 0315-162X; Online ISSN: 1499-2752

  




  


  
  



  
      
  
  
      


  
  



  



    

  


  


  

  
    
  
      




  