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Today a variety of treatment options are available for
patients with rheumatoid arthritis (RA), each providing
some degree of efficacy, although also potentially limited by
their toxicity. Nonsteroidal antiinflammatory drugs
(NSAID) such as ibuprofen and the newer selective
inhibitors of the cyclooxygenase enzyme (COX-2) provide
relief from joint pain and swelling and are widely used by
patients with RA1. Corticosteroids are very effective in
treating RA, and provide some degree of disease control,

although their side effects limit their utility as a treatment
option for many patients2. Traditional disease modifying
antirheumatic drugs (DMARD) can control pain and
swelling to a fair extent. Some, such as methotrexate
(MTX), sulfasalazine, and leflunomide, have shown an
ability to inhibit the progressive joint destruction that
develops in patients with RA3. However, despite the avail-
able therapies, for many patients the goal of longterm
control of their disease with an adequate degree of safety
remains elusive. Research to develop new, safe, and effec-
tive treatments for RA continues.

The pathophysiology of RA is thought to involve the
production of proinflammatory cytokines by antigen-acti-
vated T cells and autoreactive B cells. These cytokines
further promote the activities that lead to the chronic inflam-
mation and joint destruction characteristic of RA. The
cytokines tumor necrosis factor (TNF) and interleukin 1 (IL-
1) appear to play key roles in this process4.

Recently developed biological treatments for RA were
aimed at decreasing the concentrations of endogenous TNF
or blocking the activity of IL-1. The ability to inhibit these
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ABSTRACT. Objective. To examine the safety of anakinra when added to a background of standard rheumatoid
arthritis (RA) medications in patients with RA with active disease.
Methods. This analysis further evaluates data from the first 6 months of a blinded, placebo controlled
safety trial that had a subsequent 30 month, open label portion (not reported here). Patients with RA
with a wide range of comorbid conditions, disease activity, and background medications were
randomly assigned in a 4:1 allocation ratio to treatment with anakinra 100 mg or placebo adminis-
tered daily by injection. Safety was assessed by comparing adverse event profiles between anakinra
and placebo patients according to concomitant medications received.
Results. Anakinra patients (n = 1116) showed no difference in the incidence of upper respiratory
infections or overall serious adverse events compared with placebo patients (n = 283). The anakinra
group had more injection site reactions (72.6% vs 32.9% in placebo) and a small increase in serious
infections (2.1% vs 0.4% in placebo). Anakinra’s safety profile did not differ in patients receiving
antihypertensive, antidiabetic, or statin drugs.
Conclusion. This study indicates that anakinra has a good safety profile in patients typically seen in
a rheumatology practice who are considered candidates for therapy with agents that are
immunomodulatory and disease modifying. Except for injection site reactions and a nonstatistically
although potentially clinically significant increase in serious infections in the anakinra versus the
placebo groups, the addition of anakinra to a stable background regimen of RA medications intro-
duced no other important safety risk in patients with RA. (J Rheumatol 2004;31:649–54)
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cytokines offers a novel and effective approach to
suppressing inflammation and preventing joint damage
caused by RA5-9. IL-1 receptor antagonist (IL-1Ra) is a
competitive antagonist of IL-1 that blocks the actions of IL-1
without detectable agonist activity. IL-1Ra has shown
activity in numerous experimental animal models of
arthritis10-12. Anakinra [recombinant-methionyl human IL-
1Ra (r-metHuIL-1ra) or Kineret®] is a recombinant form of
human IL-ra. In controlled clinical trials, treatment with
anakinra improved the signs and symptoms5,13 and slowed
the radiographic progression of RA5,9,14, when used as a
single agent or in combination with MTX.

The primary safety analysis from the group of patients
discussed here has been reported15. In this report, we exam-
ined in further detail the safety of anakinra in combination
with other treatments by analyzing subgroups of patients
based on their use of background RA medications and other
concomitant medications. This analysis was performed to
assess any significant differences between the anakinra and
placebo treated patients based on their concomitant medica-
tions. Data were drawn from a large and diverse database
and represent current practices in the use of DMARD,
NSAID, and corticosteroid treatments, either alone or in
combination, in the general RA patient population. As this
population includes patients with comorbid conditions,
these data provide an accurate assessment of the safety of
anakinra in a community practice setting.

MATERIALS AND METHODS
Study design. This analysis evaluates data from a randomized, multicenter
safety study. The study was designed to be placebo controlled and double
blinded for the first 6 months to assess any significant differences that
might occur between patients receiving active drug and placebo. This
analysis focuses on comparison of adverse event profiles between anakinra
and placebo patients based on their concomitant medications. Patients
completing the 6 month blinded phase were eligible for a 2.5 year exten-
sion phase in which all patients received active drug to assess any late and
rare safety issues in a controlled setting (those results are not reported
here). This study represents the largest known double blind, longterm
safety trial in rheumatology to date.

The patients with RA were representative of those seen in the usual
community practice setting. Patients with RA of varying severity, with
various comorbid conditions and background RA medications, were
included.

Patients. The protocol was approved by the study centers’ institutional
review boards or institutional ethics committees, and all patients provided
written informed consent, before any study procedures. Enrollment
occurred during the period from September 1999 to January 2002. Eligible
patients were at least 18 years old with a diagnosis of RA based on the
American College of Rheumatology (ACR) 1987 diagnostic criteria, and
had RA for at least 3 months. Patients were required to have active disease
at baseline, defined as at least 3 swollen joints and 3 tender/painful joints,
or 45 minutes of morning stiffness. Patients receiving NSAID and/or oral
corticosteroids (up to 10 mg/day prednisone or equivalent) were required to
be taking stable doses for at least 1 month before randomization, and those
receiving DMARD were required to be taking stable doses for at least 2
months before randomization. While on study, patients were permitted to
receive NSAID, corticosteroids, and DMARD, either alone or in any
combination, and changes could be made in these medications during the

course of the study if clinically indicated by the treating physician. Patients
were not allowed to be taking biologic TNF inhibitors at entry or during the
course of the study.

The study was designed to include patients with comorbid conditions
and excluded as few patients as possible. However, patients were excluded
if they had uncontrolled medical conditions (e.g., diabetes with HbA1c >
8%), a malignancy other than basal cell carcinoma of the skin or in situ
carcinoma of the cervix within the previous 5 years, Felty’s syndrome,
white blood cell count < 2.0 × 109/l, neutrophil count < 1.0 × 109/l, platelet
count < 100 × 109/l, AST or ALT ≥ 1.5 times the upper limit of normal, or
they were known to be positive for hepatitis B or C or human immunode-
ficiency virus. Women who were pregnant or breastfeeding were also
excluded.

Study drug. Anakinra (Amgen Inc., Thousand Oaks, CA, USA) was
supplied in vials as a clear, colorless, sterile solution containing 100 mg 
r-metHuIL-1ra. Placebo consisting of the vehicle used in the preparation of
anakinra was provided in similar vials. Both anakinra and placebo were
self-administered daily as 1.0 ml subcutaneous injection. Patients, health-
care providers, and the sponsor were blinded to the identity of the drug
being administered. Treatment compliance was assessed by drug account-
ability and patient diaries.

Analysis endpoints. The analyses presented here assess the safety of
anakinra by summarizing the incidence of upper respiratory infections;
serious adverse events, including infections; and injection site reactions
during the first 6 months of treatment. A serious adverse event was defined
as any event that suggested a significant hazard or side effect, regardless of
the investigator’s or sponsor’s opinion on the relationship to study medica-
tion. By regulatory definition, serious adverse events included any event
that was fatal or life-threatening, resulted in a persistent or significant
disability or incapacity, was a congenital anomaly or birth defect, or those
that required or prolonged inpatient hospitalization. Information on infec-
tious episodes was collected separately from other adverse events on a case
report-form page specific for that purpose. Serious infections were defined
as the subset of serious adverse events that were also included in the cate-
gory of infections. Adverse events were grouped by body system and by
preferred term within the body system, according to a modified World
Health Organization adverse reaction term dictionary16.

Statistical analysis. During the 6 month blinded phase, the probability of
observing at least 1 serious event/infectious episode at a 1.0% incidence
rate was estimated to be 87% for the placebo group and greater than 99%
for the anakinra group, with the planned sample size.

All patients who were randomized and received at least 1 dose of study
drug were included in the statistical analyses. Mean values (± SD) for
continuous measures and numbers (%) for categorical measures were used
to summarize baseline demographic and disease characteristics including
background medication use. The numbers (%) of patients experiencing at
least 1 adverse event were summarized by preferred term and treatment
group.

RESULTS
Patients. This report presents results from the initial 6
month, placebo controlled phase of the study. A total of 1414
patients were enrolled at 169 centers in the US, Canada,
Europe, and Australia, and 1399 patients received at least 1
dose of study drug (1116 anakinra and 283 placebo). The 2
treatment groups were well balanced at baseline with
respect to demographics and baseline disease status14. Most
patients were white women. In both treatment groups, the
mean age was mid-fifties, the duration of RA was about 10
years, and C-reactive protein (CRP) concentrations were 2.7
(± 3.3) mg/dl. The mean number of tender/painful joints was
22.6 (± 14.5) in the placebo and 22.6 (± 14.7) in the anakinra

The Journal of Rheumatology 2004; 31:4650
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treatment group; the mean number of swollen joints was
18.3 (± 11.7) and 18.8 (± 11.9), respectively.

Use of RA medications at baseline. Patients were permitted
to use DMARD, NSAID, and corticosteroids, either alone or
in any combination, while on study. The use of these
medications was balanced across the 2 treatment groups at
baseline. Overall, 1090 of the 1399 enrolled patients
(77.9%) were receiving 1 or more DMARD at the time of
study entry (Figure 1). About half of all patients (747, 53%)
were receiving MTX, which was the only DMARD admin-
istered in 31.9% of patients. Following trends in clinical
practice, the use of multiple DMARD was common in this
population, with 21.5% of patients receiving MTX in
combination with 1 or more other DMARD. Of the patients
who were not taking MTX, 19.2% of patients were taking
another single DMARD and 5.3% were taking multiple
other DMARD. Leflunomide monotherapy was taken by
5.4% of patients, hydroxychloroquine monotherapy by
4.9%, and gold or azathioprine monotherapy was taken by
up to 2.0%.

The use of non-DMARD RA medications at baseline is
presented in Table 1. NSAID and corticosteroids were used
extensively, with 87.0% of all patients taking at least 1
NSAID and 57.8% receiving a corticosteroid. COX-2
inhibitors, introduced shortly before the initiation of this
study, were used by 9.1% of patients.

A total of 318 (22.7%) patients were receiving at least 1
medication from all 3 categories (DMARD, NSAID, and
corticosteroids). The use of these medications was similar
across the 2 treatment groups.

Safety of anakinra with background RA medications. Safety
was assessed by comparing the incidence of infections,
particularly upper respiratory infections and serious infec-
tions; adverse events; and injection site reactions in patients
taking anakinra and placebo. For the overall population of
1399 patients, no differences between the placebo and
anakinra groups were seen in the incidence of upper respi-
ratory infections (19.1% placebo, 14.3% anakinra) or
overall serious adverse events (7.8% placebo, 7.7%
anakinra) (Table 2). Injection site reactions, the most
common side effect of treatment with anakinra, occurred in
72.6% of anakinra patients and 32.9% of placebo patients.
These injection site reactions were generally transient and
mild or moderate in severity. These observations are consis-
tent with previously reported clinical experience with
anakinra5.

The incidence of serious infectious events was greater in
the anakinra group (23 patients, 2.1%) compared with the
placebo group (1 patient, 0.4%), although the increase was
not statistically significant (p = 0.068, Fisher exact test).
However, this difference in the rate of serious infections
may be clinically significant. These infections consisted
primarily of pneumonia and cellulitis in patients already at
risk for infection (i.e., those with underlying pulmonary
disease or history of pneumonia at study entry in 8 of the 10
patients with pneumonia, and diabetes or toe ulcer at study
entry in all 3 patients with cellulitis). No serious infectious
event was fatal. All but 2 of the patients with infections (1
with appendicitis and 1 with gastroenteritis) were treated
with antibiotics, and all but 6 resumed anakinra therapy
once their infection resolved.

Overall, infections (including those not considered to be
serious) occurred at a similar incidence in the 2 groups:
43.5% of placebo patients and 41.2% of anakinra patients
(Table 3).

Based on a review of laboratory values, adverse events,
and background RA use, no evidence of any nephrotoxicity
associated with anakinra use was observed in this study.

The adverse event profiles were similar between patients
who were or were not taking concomitant antihypertensive,
antidiabetic, or statin drugs (Table 4). The safety profile

Tesser, et al: Anakinra and concomitant medications 651

Figure 1. Patient use of DMARD at baseline.

Table 1. Patient use of non-DMARD RA medications at baseline.

Placebo, Anakinra, All, 
n = 283 (%) n = 1116 (%) n = 1399 (%)

NSAID 244 (86.2) 973 (87.2) 1217 (87.0)
COX-2 inhibitor 29 (10.2) 99 (8.9) 128 (9.1)

Corticosteroids 172 (60.8) 636 (57.0) 808 (57.8)
DMARD, NSAID, and 68 (24.0) 250 (22.4) 318 (22.7)

corticosteroids
NSAID and corticosteroids, 24 (8.5) 112 (10.0) 136 (9.7)

with no DMARD

Numbers in parentheses are percentage of the total number in the treatment
group.
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observed in the overall patient population remained consis-
tent when patients were subdivided and analyzed based on
their concurrent RA medications. Table 2 presents this

analysis for various individual DMARD and combinations
of DMARD used by patients in the study. These DMARD
represent the typical second-line agents used in practice
today. Compared with the addition of placebo, anakinra
added to a background of MTX monotherapy resulted in no
increased incidence of upper respiratory infections (placebo,
23.0%; anakinra, 14.5%) or serious adverse events (placebo,
7.0%; anakinra, 6.9%). The same was true for patients
receiving combination therapy with 1 or more other
DMARD in addition to MTX: upper respiratory infections
occurred in 25.0% of placebo patients and 15.5% of
anakinra patients; serious adverse events arose in 8.8% of
placebo and 5.2% of anakinra patients.

As in the overall study population, the incidence of injec-
tion site reactions in the DMARD subgroups was higher in
anakinra patients than placebo patients: reactions occurred
in 28.0% in placebo patients and 74.3% in anakinra patients
receiving MTX as their only DMARD, and 39.7% in
placebo patients and 79.4% in anakinra patients receiving
MTX plus 1 or more other DMARD. Of note, the incidence
of injection site reactions among anakinra patients was
somewhat lower (63.3%) in the subgroup of patients who
were not receiving any DMARD on study. Serious infec-
tious events were not observed in any of the placebo patients
in the MTX monotherapy and MTX plus other DMARD
group, but did arise (2.3% and 2.1%, respectively) in the
corresponding anakinra patient groups. The azathioprine
group is notable for its serious infection rate of 8.3% (n = 2)
in patients receiving anakinra in addition to this immuno-
suppressive agent. However, the numbers of patients in all
subgroups of patients receiving DMARD other than MTX
are too small to draw any definitive conclusion.

Table 5 presents the incidence of adverse events in the
non-DMARD RA medication subgroups. A similar pattern
was seen in patients taking NSAID or corticosteroids to that
seen for the DMARD subgroups and the overall study popu-

The Journal of Rheumatology 2004; 31:4652

Table 2. Adverse events for patients taking DMARD. Numbers in parentheses indicate number of patients in the placebo and anakinra treatment groups,
respectively. Numbers given as percentages are the proportion of patients experiencing the events. 

Upper Respiratory Serious Infectious Serious Adverse Injection Site
Infections Episodes Events Reactions

No. of Patients in Each PLA, % ANA, % PLA, % ANA, % PLA, % ANA, % PLA, % ANA, %
Subgroup (Placebo, Anakinra)

Overall (283, 1116) 19.1 14.3 0.4 2.1 7.8 7.7 32.9 72.6
MTX only (100, 346) 23.0 14.5 0.0 2.3 7.0 6.9 28.0 74.3
MTX + other DMARD (68, 233) 25.0 15.5 0.0 2.1 8.8 5.2 39.7 79.4
DMARD other than MTX

Leflunomide only (12, 64) 41.7 12.5 0.0 0.0 8.3 7.8 50.0 70.3
Gold only (5, 22) 0.0 13.6 0.0 0.0 20.0 13.6 40.0 59.1
Azathioprine only (4, 24) 25.0 16.7 0.0 8.3 0.0 16.7 75.0 70.8
Hydroxychloroquine only (16, 53) 6.3 17.0 0.0 0.0 0.0 11.3 25.0 86.8
Other single DMARD (13, 56) 7.7 14.3 0.0 1.8 0.0 3.6 38.5 69.6
Other multiple DMARD (12, 62) 16.7 8.1 0.0 0.0 25.0 4.8 33.3 74.2

DMARD-free (53, 256) 7.5 14.5 1.9 2.7 7.5 10.5 26.4 63.3

PLA: placebo, ANA: anakinra.

Table 3. Most frequent infectious episodes*.

Body System Placebo, n = 283 (%) Anakinra, n = 1116 (%)

All infectious episodes 123 (43.5) 460 (41.2)
Upper respiratory infection 52 (18.4) 148 (13.3)
Sinusitis 17 (6.0) 75 (6.7)
Influenza-like symptoms 18 (6.4) 65 (5.8)
Urinary tract infection 15 (5.3) 51 (4.6)
Bronchitis 13 (4.6) 38 (3.4)
Infection (resistance 9 (3.2) 32 (2.9)

mechanism body system)

* Occurring in at least 2% of anakinra patients.

Table 4. Adverse events for patients taking other concomitant medications.

Subgroup Placebo Anakinra
With, % Without, % With, % Without, %

Antihypertensive (n = 99) (n = 184) (n = 328) (n = 788)
URI 18.2 19.6 13.7 14.6
SIE 1.0 0.0 3.4 1.5
SAE 11.1 6.0 10.1 6.7
ISR 31.3 33.7 72.6 72.6

Antidiabetic (n = 17) (n = 266) (n = 45) (n = 1071)
URI 11.8 19.5 15.6 14.3
SIE 0.0 0.4 4.4 2.0
SAE 11.8 7.5 13.3 7.5
ISR 29.4 33.1 75.6 72.5

Statin (n = 20) (n = 263) (n = 71) (n = 1045)
URI 10.0 19.8 16.9 14.2
SIE 0.0 0.4 1.4 2.1
SAE 0.0 8.4 11.3 7.5
ISR 35.0 32.7 62.0 73.3

URI: upper respiratory infection, SIE: serious infectious episode, SAE:
serious adverse event, ISR: injection site reaction.
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lation. No difference was apparent between placebo and
anakinra groups in terms of upper respiratory infections or
serious adverse events, whereas slight increases in serious
infections (in the range of 1% to 2% over placebo) were
observed for anakinra.

The incidence of injection site reactions in anakinra
patients receiving NSAID (72.5%) and in those receiving
corticosteroids (71.2%) was essentially the same as the inci-
dence in the overall study population (72.6%).

Patients receiving NSAID and/or corticosteroids but no
DMARD had a somewhat different profile. In these patients,
the incidence of serious infections was higher for both
placebo and anakinra patients (4.2% and 4.5%, respectively)
compared with the rates for the overall population (0.4%
and 2.1%). Serious adverse events were seen in 12.5% and
16.1% of the placebo and anakinra groups, respectively,
compared with 7.8% and 7.7% for the overall population,
and injection site reactions occurred at a lower incidence
(25.0% and 64.3%) than in the overall population (32.9%
and 72.6%).

DISCUSSION
Although drug treatment options for RA patients have
improved dramatically over the past decade, the typical RA
patient, until recently, was taking 1 or more arthritis medica-
tions and still not obtaining optimal control of disease symp-
toms or reduction in disease progression. Each addition to
the existing regimen of DMARD increases the risk of toxi-
city. This study was designed to provide information on the
safety of introducing a biological therapy targeted at the IL-1
pathway in RA patients typically treated in clinical practice.
We studied anakinra, a new biologic therapy for RA that
inhibits IL-1, under controlled conditions in a large number
of patients already receiving other RA medications.

A preliminary analysis of patients from this study with
high-risk comorbid conditions has been published17.
Patients with 1 or more comorbid conditions had about the
same amount of increased risk of infections and serious
adverse events whether they were in the placebo or anakinra
groups.

The most significant safety concern in these patients is
serious infections. Given the immunosuppressive effects of
certain therapies used in the treatment of RA, such as corti-
costeroids and some DMARD, adding an agent that
suppresses IL-1 might further diminish the immune
response and allow events such as serious infections to
occur. In this study the incidence of serious infections
among patients receiving anakinra was 2.1% overall, and
3.0% for anakinra patients receiving corticosteroids. No
opportunistic infections were observed.

Although corticosteroid use may be a risk factor, the
interpretation of these rates is somewhat complicated by the
unusually low rate of serious infections among the patients
receiving placebo in this study. Only 1 patient in the placebo
group experienced a serious infection, which gave a rate of
0.4% for all patients in the placebo group or 0.6% for
placebo patients receiving corticosteroids. The rate of
serious infections in anakinra patients is consistent with
previous reports in similar RA populations18. It is also
consistent with that seen in another large anakinra study,
where the placebo and anakinra rates were similar5.

Microbiologic data from the patients with serious infec-
tions were limited, but the available data revealed only the
presence of common organisms such as Streptococcus pneu-
moniae in patients with pneumonia and Staphylococcus
aureus in patients with bone and joint infections. No case of
tuberculosis, histoplasmosis, listeriosis, or aspergillosis
(observed in some patients receiving RA treatments
targeting TNF) was reported.

Patients with serious infections resumed their anakinra
treatment once their infection resolved most of the time: of
the 23 patients who experienced a serious infection in this
study, only 6 permanently discontinued anakinra as a result.

Upper respiratory infections did not increase in patients
assigned anakinra in this study (19.1% placebo, 14.3%
anakinra). No trends were observed among the medication
subgroups. In patients receiving MTX, either alone or with
other DMARD, the incidence of upper respiratory infections
actually appeared to be lower in the anakinra patients
(14.5% and 15.5%) than the placebo patients (23.0% and

Tesser, et al: Anakinra and concomitant medications 653

Table 5. Adverse events for patients taking other RA medications.

Upper Respiratory Serious Infectious Serious Adverse Injection Site
Infection Episode Event Reaction

No. of Patients in Each PLA, % ANA, % PLA, % ANA, % PLA, % ANA, % PLA, % ANA, %
Subgroup (Placebo, Anakinra)

Overall (283, 1116) 19.1 14.3 0.4 2.1 7.8 7.7 32.9 72.6
NSAID (244, 973) 19.3 15.0 0.4 2.0 7.8 7.4 35.7 72.5

COX-2 inhibitor (29, 99) 31.0 15.2 0.0 3.0 3.4 7.1 48.3 83.8
Corticosteroids (172, 636) 19.8 13.2 0.6 3.0 7.0 9.7 31.4 71.2
NSAID, corticosteroids, with no 8.3 13.4 4.2 4.5 12.5 16.1 25.0 64.3

DMARD (24, 112)

PLA: placebo, ANA: anakinra.
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25.0%). In contrast, patients receiving hydroxychloroquine
had a higher incidence of upper respiratory tract infections
in the anakinra group (17.0%) compared to placebo (6.3%).
In summary, no clear pattern emerged.

While these subgroup analyses were not prespecified in
the study protocol, they do suggest that anakinra can be
safely added when a number of commonly used medications
are already present. The only consistent trend is an increased
incidence of injection site reactions in patients receiving
anakinra. These injection site reactions are a known and
well characterized effect of anakinra and have been reported
frequently in most of the clinical studies. The reactions are
generally mild or moderate in severity, consist most often of
erythema, pruritus or rash, and are uncommonly a cause for
discontinuation of anakinra therapy5,15. In this study, the
incidence of injection site reactions among anakinra patients
was somewhat lower (63.3%) in the subgroup of patients
who were not receiving DMARD (compared with 72.6%
overall). Injection site reactions typically occurred during
the first month of treatment and were unlikely to occur for
the first time after the first month of treatment15.

The findings from this large, randomized study, designed
to reflect current practices in the use of RA treatment,
suggest that patients already receiving 1 or more commonly
used RA medications may safely add anakinra to their treat-
ment regimen. However, vigilance for clinically significant
infectious episodes needs to be maintained.
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