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ABSTRACT 

Biological therapies in rheumatoid arthritis (RA) are known to increase the risk of serious infections. The present study 
was performed to evaluate the clinical features of bacterial infections occurring in the limbs during biological therapies 
in patients with RA. By March 2011, 11 RA patients (14 limbs) treated with biological agents at our institution required 
hospitalization due to bacterial infections occurring in the limbs. These patients had an average age of 53.7 years old. 
Infections occurred an average of 19 months after biological treatment. Two limbs in one patient were treated with in-
fliximab, eight limbs in six patients were treated with etanercept, one limb in one patient was treated with adalimumab, 
and three limbs in three patients were treated with tocilizumab. Cellulitis occurred in 7 limbs, late infections after total 
knee arthroplasty occurred in two limbs, early infections after orthopedic surgery occurred in three limbs, and septic 
arthritis occurred in two limbs. Four cases had comorbidities—liver cirrhosis and diabetes mellitus in one and three 
cases, respectively. All patients were treated using corticosteroid with an average dose of 4.6 mg daily. Seven limbs 
required surgical treatment. All patients finally recovered. Ten limbs continued treatment with biological agents. Care 
must be taken regarding bacterial infection in the limbs of RA patients treated by using biological agents, particularly 
those with comorbidities. Further studies are required to confirm means of preventing such infections in daily practice. 
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1. Introduction 

Rheumatoid arthritis (RA) is a chronic, progressive in-
flammatory disease that can lead to severe joint destruc-
tion and disability. Several cytokines, such as tumor ne-
crosis factor (TNF) and interleukin-6 (IL-6), play critical 
roles in the pathogenesis of this disease [1]. Conventional 
treatment of RA involves a combination of corticosteroid 
and disease-modifying anti-rheumatic drugs (DMARDs), 
such as methotrexate. However, RA may remain active 
in some cases of treatment failure with traditional ther-
apy. Drugs targeting these cytokines have been devel-
oped over the past few years to neutralize the precise 
pathways underlying the pathogenetic mechanisms of 
RA. At present, five different biological agents are avai- 
lable for use in RA in Japan, i.e., the TNF antagonists 
infliximab, etanercept, and adalimumab, the IL-6 recep-
tor antagonist tocilizumab, and the T-cell costimulator 
modulator abatacept. Many studies have demonstrated 

improvements with regard in joint destruction and pa-
tient’s daily life by using these biological agents [2-6]. In 
addition, these cytokines also play important roles in host 
defense [7-9]. Therefore, the use of biological drug ther-
apy is accompanied by the need to study and understand 
the effects of modifying these key pathways on infection 
risk. The increased risk of bacterial and opportunistic 
infections in patients receiving biological drugs is well 
known [10]. Serious bacterial infections include not only 
tuberculosis respiratory infections, but also skin, urinary 
tract, bone, and joint infections. One of the more severe 
infections of bone and joints is surgical site infection of 
total joint arthroplasty (TJA) [11]. Although serious, TJA 
infection is rare in daily medical practice. There have 
been few comparative studies focusing on serious bacte-
rial skin and bone and joint infections in RA patients 
receiving biological drugs. Such infections may be re-
lated to the effects of medications used to treat RA, par-
ticularly drugs that are potentially immunosuppressive. 
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The objectives of the present study were to retrospec-
tively evaluate the clinical aspects of serious bacterial 
skin, bone, and joint infections requiring hospitalization 
in patients with RA receiving biological drugs. 

All patients gave their informed consent prior to inclu-
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sion in the study. 

2. Patients and Methods 

A total of 273 adult RA patients who were sequential atten-
dees at our hospital and who had an active RA were treated 
with four different biological agents. During the treatment 
period from April 2006 to March 2011, 11 patients devel-
oped bacterial infection on 14 limbs and were hospitalized 
at our division (Table 1). All patients fulfilled the diagnostic  

criteria of the American College of Rheumatology (ACR) 
[12]. We defined bacterial infection as septic arthritis, os-
teomyelitis, postoperative deep or superficial wound infec-
tion, and cellulitis, requiring hospitalization, intravenous 
antibiotics, or surgical therapy. Bacterial and tuberculosis 
pneumonia were excluded in this study. Viral infection, 
such as Herpes Zoster, and cases of infection after injury 
were also excluded. The infections were examined and di-
agnosed by two rheumatologists (HY, KG). 

 
Table 1. Demographics and clinical characteristics of the patients. 

 

No Sex Age Diagnosis Biologics 
Onset period after 
first administered

Dose of PSL 
(mg/day) 

Dose of MTX 
(mg/w) 

1 F 25 Cellulitis of rt. lower leg Infliximab 1 month 4 8 

2 F 26 Cellulitis of rt. lower leg Infliximab 16 months 4 8 

3 F 58 Cellulitis of around the surgical site of rt. TKA Etanercept 24 months 5 0 

4 F 60 Late infection of rt. TKA Etanercept 43 months 5 0 

5 F 61 Late infection of rt. TKA Etanercept 10 months 3 0 

6 F 45 Cellulitis of rt. lower leg Etanercept 40 months 5 0 

7 F 47 Cellulitis of rt. lower leg with abscess Etanercept 56 months 5 0 

8 M 78 Cellulitis of rt. hand Etanercept 3 months 3 0 

9 F 59 Subcutaneous abscess after rt. TKA Etanercept 19 months 3 0 

10 F 64 Subcutaneous abscess after rt. ankle arthrodesis Etanercept 9 months 6 0 

11 F 64 Subcutaneous abscess after rt. foot arthroplasty Adalinmab 9 months 5 0 

12 F 53 Cellulitis of rt. lower leg Tocilizumab 5 months 5 8 

13 F 61 Rt. knee septic arthritis Tocilizumab 9 months 4 8 

14 M 51 Lt. knee septic arthritis Tocilizumab 1 month 8 8 

 

No Past history complication Bacteria Therapy Hospitalized days (days)

1 Rt. THA  Administration of antibiotics 17 

2 Rt. THA  Administration of antibiotics 9 

3 DM  Administration of antibiotics 9 

4 DM Staphylococcus aureus Irrigation, antibiotics 40 

5 None Staphylococcus aureus Irrigation, antibiotics 209 

6 Bilateral-TKA PBC Staphylococcus aureus Administration of antibiotics 11 

7 Bilateral-TKA PBC Staphylococcus aureus Administration of antibiotics 9 

8 DM, HT Staphylococcus aureus Incision, antibiotics 35 

9 HT Staphylococcus aureus Incision, antibiotics 28 

10 HT No growth Incision, antibiotics 7 

11 Angina pectoris No growth Incision, antibiotics 7 

12 Rt. TKA breast carcinoma  Administration of antibiotics 11 

13 None Peptostreptococcus species Scopic debridment 17 

14 None Staphylococcus aureus Scopic debridment 33 

TKA: Total Knee Arthroplasty; DM: Diabetes mellitus; THA: Total Hip Arthroplasty; PBC: Primary Biliary Cirrhosis; HT: Hypertension. 
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A detailed history and clinical features, including 

laboratory data and therapeutic method, were investi-
gated. 

3. Results 

The 11 patients consisted of 2 men (2 limbs) and 9 wo- 
men (12 limbs). The average age of patients was 53.7 
years old (range: 25 - 78 years old), the average RA dis-
ease duration was 7.3 years (range: 1 - 18 years). The 
mean body mass index of the 11 patients was 25.5 (range: 
20.5 - 32.3). All patients were receiving oral steroid ther-
apy, and the average steroid dose was 4.6 mg (range: 1 - 
11 mg) daily. Three of the 11 patients received meth-
otrexate (MTX) therapy (dosage: 8 mg per week in all 
three patients). The mean follow-up period after dis-
charge was 3 years 4 months (range: 3 months - 5 years 4 
months). 

Cellulitis occurred in 5 patients (7 limbs). Six of these 
were lower limbs, and cellulitis occurred after TJA in all 
cases. The remaining case involved the upper limb. Sub-
cutaneous infections around the surgical site early after 
the operation occurred on 3 patients (3 limbs). One of the 
3 surgical operations was ankle arthrodesis and the other 
two were foot rejection arthroplasties with swanson im-
plant (Wright Medical Inc., Arlington, TN). Late infec-
tions after total knee arthroplasty (TKA) occurred in two 
patients (two limbs). Joint infections of the knee without 
TJA occurred in two patients (two limbs). 

With regard to the biological agents, six patients (eight 
limbs) received etanercept (25 mg twice a week), one 
patient (two limbs) received infliximab (3 mg/kg, once 
every 8 weeks), three patients (three limbs) received to-
cilizumab (8 mg/kg, once every 4 weeks), and one pa-
tient (one limb) received adalimumab (40 mg once every 
2 weeks). 

Onset of infection occurred within one year after com- 
mencement of biological agent administration in eight 
limbs. However, the other cases occurred after various 
periods. 

At the time of infection, two patients (three limbs) 
were also receiving treatment for diabetes mellitus and 
four patients (four limbs) were receiving treatment for 
high blood pressure. None of the patients had chronic 
obstructive pulmonary disorder as a comorbid condition. 

Without cellulitis, we identified the bacterial species in 
eight limbs: Peptostreptococcus spp. in one case and 
Staphylococcus aureus in seven cases. However, the 
bacteria could not be identified in two cases, even with 
culture of the specimens. 

About treatment, four patients (seven limbs) were 
cured with antibiotics only. The remaining seven patients 
(seven limbs) were cured by use of antibiotics and surgi-
cal treatment, such as irrigation of the wound. Finally, all 

patients recovered. Treatment with the same biological 
agent was restarted in nine patients a few months after 
discharge because of a worsening of RA activity due to 
cessation of treatment. One patient was treated with an-
other biological agent (etanercept to tocilizumab), and 
one patient declined further biological agent treatment. 

The average period of hospitalization was 31.6 days 
(range: 7 - 209 days). 

Typical Case Report of Bacterial Infection on  
the Limb 

A 47-year-old woman was diagnosed with RA and pri-
mary biliary cirrhosis (PBC) in 1999. Blood analysis 
indicated pancytopenia due to PBC. She underwent right 
TKA in 2008. As treatment with infliximab was ineffec-
tive, she was administered etanercept at a dose of 25 mg 
twice a week from February 2009. She developed right 
lower leg cellulitis suddenly in April 2010 and treatment 
with antibiotic (sulbactam/piperacillin; SBT/ABPC, 3 g/ 
day) about two weeks after hospitalization, which finally 
healed. However, in July of the same year, she developed 
lower right cellulitis again with several abscesses (Fig-
ures 1(a) and (b)). Blood examination showed a C-reac- 
tive protein level of 4.9 dl/ml and white blood cell count 
of 1900/μl. Surgical treatment was performed with inci-
sion of the abscess and SBT/ABPC was administered at 3 
g/day for 2 weeks. The patient was finally healed about 1 
month after hospitalization. Pus from the abscess was 
cultured, and showed growth of Staphylococcus aureus. 

4. Discussion 

In this report, we presented 11 patients (14 limbs) with RA 
receiving biological treatment experiencing the onset of skin, 
bone, and joint bacterial infections. The majority were pa-
tients with infectious lesions typical of acute inflammatory 
 

       
(a)                              (b) 

Figure 1. Clinical appearance of the right leg. (a) Anterior 
to the medial aspect of the right leg. Erythema with multi-
ple, small subcutaneous hemorrhages were observed; (b) 
Medial aspect of the right leg. Several subcutaneous ab-
scesses were observed. 
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diseases, but various clinical patterns were observed. 
These infections appear as rare but potentially severe 
complications of biological therapies. 

RA patients are often treated with immunosuppressive 
drugs, such as glucocorticoids and MTX that contribute 
to the risk of infection. However, there is evidence that 
the underlying disease itself, the activity of the disease, 
and the degree of disability are independent risk factors 
in addition to immunosuppressive treatment. TNF and 
IL-6 are pleiotropic proinflammatory cytokines and play 
central roles in the pathogenesis of rheumatic diseases. 
These cytokine blockers have well-established efficacy 
in treatment of RA patients. However, the risk of serious 
infections in patients with RA treated with anti-TNF 
blockers was double that in patients administered placebo 
as controls [13]. Galloway [14] reported that anti-TNF 
therapy increased the risk of serious infections especially 
in the first 3 to 6 months of treatment. 

However, less is known about the clinical features and 
incidence rates of bacterial infection in the limbs includ-
ing postoperative infections, skin, and bone-joint infec-
tions. 

Some reports [15-17] indicated a significant associa-
tion between early infectious complications following 
orthopedic surgery and treatment with TNF inhibitors in 
patients with RA. Especially in TJA surgical site infec-
tion, important risk factors are primary or revision TJA 
within the last year, particularly when TNF blockers are 
not interrupted before surgery, and a daily steroid intake 
over 5 mg [18]. 

The incidence rates of bacterial infection on the limbs 
associated with postoperative infections, skin, and bone- 
joint infections in patients with RA receiving biological 
agents were 2.76 to 7.68 times higher than in those 
without biological treatment [19,20]. 

However, there have been no reports regarding the de-
tailed mechanisms underlying these increased rates of 
infection. Several mechanisms have been postulated, 
including disturbance of important functions of various 
cells in the skin by TNF and IL-6 inhibitors [21]; in-
creased sensitivity and reactivity of the skin to bacteria 
[22]; and disruption of normal wound healing reaction 
[23]. Moreover, complication with diabetes mellitus or 
respiratory disease affected patient’s immune condition. 
Skin condition was very poor in patients using steroids. 
However, the details remain unclear. 

Previous studies were performed to examine differ-
ences in the incidence rates of infection between bio-
logical agents, but no differences were identified [23-25]. 
Five different biological agents are approved for use in 
RA therapy in Japan. In the present study, the number of 
cases of infection was higher among patients treated with 
etanercept than in those given the other agents. However, 
we could not conclude that etanercept is associated with 

serious infection due to the small number of patients in-
cluded in this study. 

Diabetes mellitus and steroid intake have previously 
been shown to be associated with increased risk of infec-
tion in RA [24,25]. In this study, only two patients (three 
limbs) were accompanied with diabetes mellitus, and 
although all patients had an average corticosteroid dose 
of 4.6 mg daily, this dose was not particularly high. We 
did not identify individual risk factors in this study. The 
small number of cases included in this study did not 
permit confirmation of hypotheses regarding causative 
relationships. 

How should we guard against infectious diseases in 
the limbs of RA patients during biological drug use? It is 
unlikely that we can completely prevent infections in 
these cases. However, it is important to inform patients 
that infection on the limbs is not unusual, and to take 
steps to prevent such infection by skin care, avoiding 
excessive load on the limbs in daily living, to go imme-
diately to hospital if signs of infection appear on the limb, 
etc. Medication for diabetes mellitus or respiratory dis-
ease is very important. Furthermore, it is necessary to 
avoid worsening the infection by consideration of surgi-
cal care immediately and patients with infectious symp-
toms may be hospitalized. 

There were several limitations of our study. First, this 
was a retrospective study, and the number of patients was 
small. The small number of cases limited the statistical 
power of the study. Second, diagnosis is the most impor-
tant issue. Infection was diagnosed by blood analysis, skin 
condition, bacteria culture analysis, etc. However, it was 
difficult to confirm the relation between administration of 
biological agents and infection. Further studies are re-
quired to clarify these points. Third, some potential risk 
factors (recent pulmonary infection, number of previous 
disease-modifying anti-rheumatic drugs (DMARDs), cu- 
mulative steroid intake, non-steroidal anti-inflammatory 
drugs) were not assessed because almost all patients had 
already been treated with RA at other hospitals before 
starting treatment with biological agents. Fourth, this was 
not a cohort and randomized control study. Our analyses 
were based on a limited number of episodes of limb in-
fection. Fifth, our study did not include possible cases of 
mild infections that did not require hospitalization, and 
so may have underestimated the incidence rate.  

In summary, we have demonstrated a significant com-
plication of serious bacterial infection on the limbs of RA 
patients treated with biological agents. Our overall results 
raise concerns about how best to balance safety with effec-
tiveness. Patients and physicians—both rheumatologists 
and orthopedic surgeons—must emphasize the elevated 
risk for awareness and vigilantly monitor for signs of in-
fection. These findings support the need for additional 
investigations and development of clinical practices to 
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prevent infection on the limbs in RA patients. 

5. Conclusion 

In RA patients receiving biological agents, serious bacte-
rial infection on the limbs is rare but potentially severe 
complication. Physicians should exercise caution and 
continue to be monitored to these infections during bio-
logical agent therapy in RA patients. 
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