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Abstract

Objective—Some patients with rheumatoid arthritis (RA) who receive injectable biologics
experience injection-site burning and stinging (ISBS); however, the prevalence of ISBS in the
general RA population is unknown and may impact preference for an injectable biologic. This
study assessed the prevalence of ISBS and associated comorbidities in patients with RA who
receive injectable biologics.

Research Design and Methods—The physician and patient survey consisted of a
retrospective chart review and a prospective assessment. In the former, each participating US
rheumatologist reviewed the medical records of 5 randomly selected RA patients receiving an
injectable biologic. In the prospective assessment, each rheumatologist was asked to report data
based on interviews with up to 50 RA patients currently treated with an injectable biologic, who
were asked whether they had ISBS during or after their most recent injection.

Results—Data were analyzed for 504 patients in the retrospective chart review, and 3326
patients in the prospective assessment, and were provided by 101 physicians. The overall
prevalence of ISBS was 17% and 58% in the retrospective chart review and prospective analyses,
respectively. Out of the 1939 prospectively-assessed patients who experienced at least some ISBS,
429 (22%) rated the level of ISBS as moderate to severe (13% of total). Increased risk of ISBS
was associated with female gender, fibromyalgia, depression, and more severe RA.

Conclusions—The prevalence of ISBS is likely underestimated in many rheumatology
practices. Specifically asking about it may identify patients who experience this side effect,
provide a more accurate understanding of how significantly it affects them, and provide an
opportunity for intervention in light of their preferences.
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INTRODUCTION

The introduction of tumor necrosis factor (TNF) inhibitors was a major advance in the
treatment of rheumatoid arthritis (RA), resulting in significant reduction in pain, swelling,
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and radiographic damage, as well as improvements in physical function and health-related
quality of life, compared with placebo or traditional disease-modifying antirheumatic drugs
(DMARDs)1-3. Prior to 2009, and at the time of this study, 3 TNF inhibitors were approved
by the Food and Drug Administration (FDA) for the treatment of patients with RA, and of
these agents, 2 were administered via subcutaneous (SQ) injection: etanercept and
adalimumab. Although these injectables may be more convenient for some patients than
intravenous infusion administration of infliximab, the third TNF inhibitor, they may cause
side effects that may affect treatment satisfaction for patients. One of these side effects is
injection-site symptoms or reactions, which include any of the following: erythema, pain,
itching, stinging, burning, or swelling. The prevalence and clinical importance of these
injection-site reactions and symptoms for RA patients in clinical practice is unclear.

Data is limited even on the prevalence of injection-site symptoms and reactions in the
general RA population. During clinical trials with adalimumab and etanercept, injection-site
pain and reactions as high as 12% to 37% were reported,*° but the applicability of this
observation to patients treated in routine clinical practice is uncertain. Moreover, rates of
injection-site signs and symptoms, particularly those that are more subjective such as
injection-site burning and stinging (ISBS), could be underestimated by physicians who may
not routinely ask their patients about it. Additionally, patients may not complain about ISBS
if they perceive it is a required trade-off in order to achieve the benefit of these medications;
historically, injection-site symptoms and reactions have been a relatively common side
effect of injectable TNF inhibitors3: 6-8, Etanercept and adalimumab are effective in
reducing the signs and symptoms of RA, and inhibiting the progression of structural
damage?® > 9. The overall treatment experience, which includes what the patient experiences
at the time of injection (eg, ISBS), may contribute to a patient’s treatment preference
between injectable TNF inhibitors.

Understanding the prevalence of ISBS in patients with RA is an important starting point in
raising awareness of the potential impact of ISBS on outcomes (including satisfaction with
therapy) for RA patients receiving long-term injectable biologic therapy. In 2008, the
Rheumatoid Arthritis Patients Using Injectable Etanercept and Adalimumab (RACE) survey
was conducted to assess the rates of key symptoms and side effects, including ISBS,
experienced by patients being treated for RA with an injectable TNF inhibitor. Data were
collected through both retrospective and prospective assessments. The survey focused on
patients treated with the 2 injectable TNF inhibitors approved at the time, etanercept and
adalimumab. The survey objectives were threefold: (1) to examine the prevalence of ISBS
among RA patients receiving etanercept or adalimumab; (2) to compare the portion of
patients with ISBS documented in medical records to rates reported by patients when
specifically and prospectively asked about ISBS by their physicians; and (3) to identify
factors independently associated with ISBS.

PATIENTS AND METHODS

Overall Survey Design

The RACE survey collected data retrospectively and prospectively on patients receiving
etanercept or adalimumab. Data for the retrospective cohort of patients were collected via
medical record review. Data for the prospective patient cohort were collected by patient
assessments based on office visits. In the retrospective phase of the survey, rheumatologists
were asked to complete 5 medical record reviews for RA patients who were currently being
treated with either etanercept or adalimumab who had visited their offices in the preceding 6
months to assess whether they had recorded the occurrence of “injection-site reactions, pain,
burning or stinging,” as well as additional common symptoms and comorbid conditions
associated with RA. In the prospective phase, rheumatologists were asked to prospectively
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collect data and conduct brief interviews over a 3-week period with at least 1 and as many as
50 patients receiving SQ etanercept or adalimumab. Patients were asked direct questions
specifically about ISBS by their physicians (see Table 1, which lists the questions asked in
the prospective phase), as well as questions about additional common symptoms and
comorbid conditions of RA.

Physician Recruitment and Data Collection

International Medical Statistics (IMS) Health physician-level prescribing data were used to
identify rheumatologists having considerable experience with SQ TNF inhibitors. Invitations
to participate in the survey were distributed to 1720 rheumatologists who, based on the
number of prescriptions written, represented the top 40% of rheumatologists with SQ TNF
inhibitor experience between March 2007 and February 2008. Physicians identified in this
way were recruited via e-mail or fax from either an opt-in list of physicians who agreed to
do market research, or from the licensed American Medical Association (AMA) contact list.
The targeted number of physician respondents was 100. Physicians responding to the request
for participation were screened for eligibility. In order to qualify, physicians had to be
board-certified or board-eligible rheumatologists, with at least 2 but no more than 30 years
in practice. Additionally, each physician must have seen at least 5 patients who met the
criteria described below.

In the first phase of the survey, rheumatologists completed 5 retrospective medical record
reviews; data were collected online. Each physician was asked to randomly select 5 patient
records for RA patients who were being treated with etanercept or adalimumab and had a
follow-up visit for RA during the preceding 6 months; selected patients must have received
at least 1 injection of their prescribed SQ TNF inhibitor. In addition to providing basic
patient demographic information and a brief medical history, physicians were asked to check
patients’ charts for any recorded mention of stinging, burning, or other injection-site
reactions. Data were obtained only from the patients’ charts or records, rather than by
physician recall.

Rheumatologists who completed the retrospective medical record review were invited to
participate in the prospective patient interview phase of the survey. Rheumatologists who
agreed to participate were asked to complete at least 1 and as many as 50 patient interviews
based on office visits within the subsequent 3 weeks and track patients’ experiences with
etanercept or adalimumab. Physicians could report on their own patients and on those seen
by other rheumatologists in their practice, as long as a rheumatologist or a designated allied
health professional (eg, nurse practitioner or rheumatology nurse) asked the patient the
survey questions, 2 of which had to do with ISBS (see Table 1, Questions 3 and 4). Patient
data were reported anonymously and within Health Insurance Portability and Accountability
Act (HIPAA) guidelines.

Data Assessment

The proportion of patients experiencing ISBS was assessed in the retrospective and
prospective phases of the study and evaluated using descriptive statistics. In the prospective
phase of the survey, multivariable ordinal logistic regression analysis was conducted to
assess the risk of a patient experiencing ISBS, evaluating a number of factors, including
cumulative duration of use of etanercept or adalimumab, gender, and injector type
(autoinjector, pre-filled syringe, and vial/syringe [etanercept only]). The logistic regression
analyses modeled an ordinal outcome as the probability of experiencing higher levels of
ISBS, rated on a 10-point scale (see Table 1, Question 4); this was facilitated by regrouping
the 10-point ISBS ratings into 3 groups: 0-5 (reference group), 68, and 9-10. The
proportional odds assumption was checked by evaluating these categories as nominal
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groups. Generalized estimating equations accounted for patient clustering within physician
practices, because patients treated by the same physician could have more similar outcomes
than those treated by different physicians.

Physician participant characteristics were compared with those of other US rheumatologists
using data obtained from several other large studies and surveys19-12, Similarly, patient
characteristics were compared with data for other RA patients, and stratified by injector
type, as well as time on therapy. Data for the comparator RA patient population was
obtained from IMS PharMetrics, with qualified patients representing those who (1) were
diagnosed with RA with at least 6 months continuous prior enrollment in the same health
plan, (2) were on a SQ biologic for RA during the period, August — September 2008, and (3)
were continuously enrolled in the same health plan at least 6 months prior to and 3 months
after the first treatment with a SQ biologic.

Physician Characteristics

One hundred thirteen rheumatologists responded to the survey and underwent screening (7%
of the total invited). Of these, 101 (89%) met the entry criteria and completed the
retrospective phase of the survey; 2 respondents did not qualify, and 10 did not complete
this part of the survey. Subsequently, 87 physicians (86% of the 101 completing the
previous section) provided records for the prospective phase of the survey. Of these, 37
(43%) respondents provided 50 or more patient records; all records were included in the
event that a physician provided more than 50 patient records. The demographic profile of
physician participants (Table 2a) was similar to that of comparator, treating US-
rheumatologist physician samples in terms of years in practice, number of patients
managed, 0 and patients’ RA severityl2. Participants had, on average, 15 years in practice;
each physician managed an average of 524 patients with RA.

Patient Characteristics

The mean patient age was 52 years in each section of the RACE survey, and the male:female
ratio was approximately 1:2. In total, 3830 patients were included in the retrospective or
prospective portions of the survey (504 and 3326 patients, respectively). The comparator RA
patient population consisted of 3239 patients. Age and gender profiles were similar between
the retrospective and prospective phases of the survey, as were the proportions of patients
using etanercept versus adalimumab (Table 2b). The mean age and the gender profile of the
comparator RA patient sample were similar to that of the retrospective and prospective
populations (Table 2b). One notable difference between the survey population and the
comparator RA population was the inclusion of a slightly higher percentage of patients
younger than 45 years in RACE (Table 2b). According to patient records and patient
surveys, on average, 79% and 71% of patients in the retrospective and prospective phases of
the survey, respectively, had moderate to severe disease (Table 2b).

In both the chart review and prospective patient-interview portions of the survey, most
patients used the autoinjector pen and self-injected (Table 2b). The proportion of patients
with more than 6 months on biologic therapy was lower in the retrospective section than in
the prospective section (55% vs 68%; Table 2b).

Injection-Site Burning and Stinging Results

In the retrospective phase of the survey, ISBS was recorded in 86 out of 504 (17%) patient
charts. In comparison, among 3326 patients explicitly asked about ISBS, 1939 (58%)
reported experiencing at least some ISBS (Figure 1). Additionally, out of these 1939 patients
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who experienced at least some ISBS, 429 (22%, and 13% of the overall cohort) rated the
level of burning/stinging as moderate to severe (ie, at least a 5 on a scale of 0 to 10) (Figure
2). In the prospective patient cohort, the proportion of patients receiving etanercept or
adalimumab that experienced ISBS were similar (56% and 61%, respectively). In addition,
the mean level of ISBS did not differ between the 2 agents.

A number of factors were significantly associated with the risk of greater ISBS (Table 3).
Female gender, fibromyalgia, depression, and more severe RA were independently
associated with a significantly increased likelihood of experiencing greater ISBS. The
likelihood of ISBS was greatest for the etanercept vial and syringe, which had a roughly
two-fold greater risk of ISBS compared with other injector mechanisms either for etanercept
or adalimumab. Time on biologic therapy (<6 months vs. >6 months, or <12 months vs. >12
months) and patient age did not significantly affect the likelihood of ISBS. Self-injection
was associated with a decreased risk for ISBS compared with injection by a physician or an
allied health care professional.

DISCUSSION

In the retrospective portion of this survey, the prevalence of ISBS was in line with what was
previously reported for injection-site pain and reactions in clinical trials* °. In the
prospective portion, when patients were specifically asked about ISBS associated with the
use of SQ etanercept and adalimumab, the prevalence of ISBS was high (58%). Of these
individuals, approximately one quarter experienced moderate to severe ISBS, which
represented 13% of the overall cohort. The prevalence of ISBS when patients were
specifically queried was more than three-fold greater than what was documented in the
retrospective review of medical records, suggesting that physicians may not be aware of the
high prevalence of ISBS. If patients experience 1ISBS, switching administration forms of the
same medication, switching medications, or employing strategies to minimize ISBS, as is
done for patients taking injectable biologic therapies for multiple sclerosis (MS),3 may
improve some patients’ experiences with injectable biologic therapies.

Injection-site burning and stinging may become more clinically important as the number of
biologic therapies for RA increases. Historically, the occurrence of ISBS associated with SQ
administration of TNF inhibitors may not have been a significant factor in selecting
therapies in light of the substantial efficacy observed with these agents and the relatively
similar ISBS profile of etanercept and adalimumab. As additional options for TNF inhibitors
become available, and assuming comparable efficacy and safety between injectable anti-
TNF agents, characteristics beyond efficacy and safety should be considered because they
may contribute to the patient experience. This survey has shown that the incidence of ISBS
is likely underestimated in many rheumatology practices, and that explicit questioning may
identify patients who are experiencing ISBS. Identifying patients at risk of side effects such
as ISBS could provide physicians with the opportunity to individualize therapy and enhance
the physician-patient dialogue. In particular, we found that ISBS was greater for patients
with more severe RA and those with fibromyalgia and depression. This latter observation
may reflect the interplay between depression and pain sensitivityl4. For these patients, side
effects such as ISBS may be a more important component of patient preference for certain
biologic agents and administration mechanisms than for patients without these conditions.

Although the impact of ISBS on clinical outcomes for patients with RA is unknown, there is
evidence from patients with MS that shows pain during and after injections has been found
to affect adherencel®. Multiple sclerosis is a reasonable model of chronic disease from
which to extrapolate to RA because, as is the case with RA, patients with MS obtain a
symptomatic benefit from their treatment. In contrast, patients with chronic, often
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asymptomatic diseases (eg, osteoporosis or hypertension) may not be as readily aware of the
benefits of medication. Patients with MS and RA might be expected to share a general
reticence to discontinue effective treatments; however, patients with MS are more likely to
adhere to treatment when injection-site reactions such as pain are minimized> 16, It remains
to be seen if similar patterns will emerge among patients with RA receiving injectable TNF
inhibitors; this current survey was not able to directly assess the impact of ISBS (including
severity) on adherence to therapy.

The biological mechanisms that mediate ISBS upon injection of TNF inhibitors are not well
understood. Preclinical studies have explored a variety of mechanisms that may contribute to
the understanding of why some TNF inhibitors are associated with severe injection-site pain,
including burning and stinging. ISBS may be related to inflammatory mediators that are
released during non-immune-stimulated mast cell degranulationl’. Another area of
investigation worth consideration is to evaluate the differential composition of TNF-
inhibitor formulations, which can vary from a complex composition with strong buffering
capacity® to a more simple composition with weak buffering capacityl8. Research to date
has been limited to preclinical studies, and further work is needed to better understand the
relevance of these potential mechanisms of action underlying ISBS to humans.

Among the strengths of our survey, we evaluated a large sample of more than 3000 RA
patients who were specifically asked about ISBS using a standardized instrument
administered by almost 100 US rheumatologists in diverse practice settings. However, in
interpreting the results of this survey, certain limitations should be noted. Direct comparison
of the observed results in the retrospective and prospective portions of the survey is not
possible because these were not the same patient populations. However, these patients were
drawn from the same physician practices, which should limit heterogeneity. We recognize
that retrospective medical record review is an imperfect standard with which to judge the
content of a past patient-physician encounter!®: 20, The retrospective portion of the study
occurred at a single time point and may potentially not be reflective of the general
population of patients with RA who are using injectable TNF inhibitors. Additionally, it is
possible that physicians and patients participating in and contributing to our analyses may
not be representative of the spectrum of RA patients and their physicians in the United
States. For example, we specifically sampled rheumatologists who had considerable
experience with SQ TNF inhibitors. Nonetheless, the physician and patient characteristics
were compared to other external data sources and found to be broadly similar. There also is
a theoretical possibility for bias by physicians in selecting those patients who they thought
might have injection site reactions.

Our survey was cross-sectional, which may account for the observation that the etanercept
vial and syringe was associated with a higher risk of ISBS. It seems possible that many
patients who had previously experienced significant ISBS with other administration forms of
etanercept were subsequently switched to the etanercept vial and syringe prior to our survey;
thus, our finding likely represents channeling of more sensitive etanercept patients to the
vial and syringe. Finally, although our analysis showed no association between ISBS and the
duration of therapy with etanercept or adalimumab, this conclusion is limited by the fact that
patients were required to be current users of these medications, and we did not know
patients’ prior experience patients had other SQ medications. For example, if a patient had
initiated etanercept or adalimumab therapy, then experienced significant injection-site pain
and discontinued therapy, this patient would not have been eligible to participate in the
survey. Thus, the prevalence of ISBS reported here would be conservative, and the actual
prevalence of ISBS may in fact be higher.
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At the time this study was conducted, there were 2 FDA-approved injectable TNF inhibitors
(etanercept and adalimumab) for the treatment of patients with RA. Since then, 2 additional
injectable TNF inhibitors (golimumab and certolizumab pegol) have become available; thus,
the applicability of the study results and conclusions to these newer agents is unknown at
this time and warrants further investigation. Rates of injection site reactions and injection
site pain with certolizumab pegol (200 mg Q2W plus methotrexate) were similar to placebo
(plus methotrexate) groups in RAPID 12! (injection site reactions: 2.3% versus 0,
respectively; injection site pain [including burning and stinging]: 2% versus 0, respectively)
and Rapid 222 (injection site reactions: 1.2% versus 0, respectively; injection site pain
[including burning and stinging]: 0 versus 0, respectively) placebo-controlled studies. Based
on data from controlled phase 3 studies of golimumab in RA,23-25 2.4% to 11% of patients
treated with golimumab (50 mg and 100 mg SQ, respectively) had injection site reactions
compared with 2% to 3% of patients in the control-treated group; the most frequent
manifestation was injection site erythema. occurring in 3% of patients treated with
golimumab compared with 1% of patients in control-treated group.

In conclusion, data from this survey suggest that the prevalence of ISBS is likely to be
underestimated in many rheumatology practices. When discussing treatment options with
patients, efficacy, safety, and frequency of administration are often considered; given the
high prevalence we observed, it seems reasonable to also discuss ISBS. Specifically asking
about ISBS among patients recently starting or continuing SQ TNF inhibitor therapy may
help to identify patients with ISBS who may benefit from forms of administration or
medications with a lower prevalence of ISBS. Further studies are warranted to gauge the
clinical importance of ISBS to patients and to evaluate more directly the comparative risk
for ISBS between injectable TNF inhibitors.

CONCLUSIONS

In conclusion, findings from this study suggest that the incidence of ISBS among patients
with RA may be higher than is generally documented or recognized by rheumatologists.
When discussing TNF inhibitor treatment options with patients, injection-site burning,
stinging, and reactions may be important factors to patients, in addition to efficacy, safety,
and frequency of administration. Assuming comparable efficacy and safety between
injectable anti-TNF agents, discussion of these considerations in light of the various
treatment options may assist in the selection of the most appropriate therapeutic options
based upon individual patient preferences.
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Incidence of Any Injection Site Burning and Stinging
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Figure 1.

Injection-site burning and stinging (ISBS)—retrospective chart review versus prospective
patient questioning. Incidence of ISBS was higher when physicians explicitly asked their
patients about it compared to a review of medical records. Data are based on answers to the
following questions: Retrospective chart review: “During the patient’s last visit, was there
any explicit notation in the patient chart/record of any injection-site stinging/burning?”
Prospective assessment: “Please rate the level of injection-site burning/stinging you
experienced during and/or after your most recent injection using the scale below [10-point
scale].”

A positive response is represented in this bar graph for all patients who reported a score of
=1 in response to this question.
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Severe

Page 11

Distribution of ISBS severity. Data shown are from the prospective phase of the survey.
Patients rated the level of ISBS experienced during and/or after the most recent injection

using a 10-point scale. Among patients explicitly asked about ISBS, 1939/3326 (58%)

reported experiencing at least some ISBS (summary of individual percentages/level of ISBS
differs from actual percentage due to rounding (57% vs 58%, respectively); 429/1939 (22%)
patients who experienced at least some ISBS (or 13% of the overall cohort [429/3326]) rated
the level of burning/stinging as moderate to severe (ie, at least a 5 on a scale of 0 to 10).
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Table 1

Questions Asked of Patients in the Prospective Assessment

Q1. Please rate your fatigue (weariness, tiredness) during the past 7 days, on a scale of 0-10
where “0” means “no fatigue due to RA” and “10” means “fatigue from RA as bad as you can
imagine.”

01 23 456 7 89 10

0O 0DOooQ oo o oo o o

Q2. Which of the following best describes how much of the time during the past 4 weeks you
have felt downhearted and depressed?

None of the time mi Most of the time O

A little of the time O All of the time O

Some of the time i

Q3. During or after your injections, have you ever been bothered by injection site burning or
stinging?

Circle one: Yes No

Q4. Please rate the level of injection site burning/stinging you may have experienced during
and/or after your most recent injection by circling a number on the scale below.

0 1 2 3 4 5 6 7 8 9 10
None Moderate Extreme
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Table 2a

Physician Demographics and Survey Responses From Physicians Participating in the RACE Survey

Characteristic Survey Population (N = 101)

Years in practice, mean 15

Location, %

East Coast 50
Midwest 21
Gulf Coast 12
Rocky Mountains 1
West Coast 17
Number of RA Patients in practice*, mean 524

Disease severity of patients in practicef, %

Mild 23
Moderate 49
Severe 28

*
Estimated number of unique patients currently being managed for rheumatoid arthritis (RA); patients managed by others in the same practice were
not counted.

fPhysicians were asked to classify the RA patients that they currently manage into each category of disease severity.
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Table 2b

Patient Demographics and Survey Responses From Patients Participating in RACE Survey and From
Comparator RA Patient Population

Characteristic Retrospective Chart Review Prospective Assessment Comparator RA Patient
Population (N = 504) Population (N = 3326) Population® (N = 3239)

Mean age, years 52 52 51

Gender: female, % 67 70 65

Disease severity, %

Mild 21 29 NA
Moderate 65 59 NA
Severe 14 12 NA

Current biologic treatment, %
Etanercept 54 56 64
Adalimumab 46 44 36

>6 months on biologic, %

Etanercept or adalimumab 55 68 81
Etanercept 54 71 84
Adalimumab 55 65 7
Administration form: autoinjector pen *, % 68 64 NA
Injection performed by: patient”, % 20 88 NA

NA, data not available.
*
Other options in survey: vial/syringe; pre-filled syringe.
fOther options in survey: physician or allied health professional; someone else (eg, family member, friend).

fFrom IMS Pharmetrics database
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Table 3

Multivariable-Adjusted Factors Evaluated For Their Risk of Greater Amounts of ISBS Among RA Patients
Using Subcutaneously Injected Etanercept or Adalimumab

Factor Odds Ratio [95% CI]
Female sex (referent to “Male”) 1.5[1.0,2.3]
Fibromyalgia 3.4[1.0,6.8]
Depression 1.8[1.1,3.1]

Physician-assessed severity of RA

Mild 0.4[0.2,0.7]
Moderate 0.4[0.3,0.8]
— Severe — 1.0 (referent)

Administration form

Etanercept vial and syringe 24[1.1,51]
Etanercept prefilled syringe 1.4[0.9,2.2]
Etanercept autoinjector 1.0[0.7, 1.4]
Adalimumab prefilled syringe 1.1[0.7,1.7]
— Adalimumab autoinjector — 1.0 (referent)

Person performing injection

Patient 0.3[0.2,0.6]
Someone else (eg, family member, friend) 0.6 [0.3,1.1]
Health care provider 1.0 (referent)

Factors included in this analysis, but which were not found to be associated with greater ISBS: time on biologic (<6 months vs >6 months); patient
age.

Cl, confidence interval; OR, odds ratio.

*

This analysis models the probability of experiencing a greater amount of ISBS; patients were asked to rate the level of ISBS experienced during
and/or after their most recent injection, on a scale of 0 (none) to 10 (extreme). Generalized Estimating Equations were used to adjust for clustering
of patients within physician practices.
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