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Overview

As the use of prosthetic joints increases, the incidence of
prosthetic joint infection (PJI) is also increasing. Indications
of inflammatory joint disease are easily missed, as these
patients frequently have elevated inflammatory markers
such as ESR and CRP, commonly used as screening tests
for infection. Moreover, patients with inflammatory arthritis
are at increased risk for PJI due to the use of immunosup-
pressant medications, as well as the immune dysfunction
typical of inflammatory diseases. Given the importance of
early diagnosis and treatment related to PJI, understanding
the optimal management of potent immunosuppressants in
the perioperative period is critical in avoiding early PJI.

Learning Objectives

Hospital for Special Surgery activities are intended to im-
prove the quality of patient care and safety. At the conclu-
sion of this course, the participant should be able to:

& Describe and safely prescribe DMARDs, such as meth-
otrexate and plaquenil, to avoid increased risk of infec-
tion and achieve optimal outcomes.

& Implement additional work-up that may be necessary if
certain inflammatory markers, such as ESR and CRP
levels, are elevated in patients with PJI who have in-
flammatory arthritis.

& Understand the treatment options and the risks and
benefits of two-stage revision or resection arthroplasty,
compared to other therapies when PJI is diagnosed in
patients with inflammatory arthritis.

Target Audience

This activity is targeted to Family Medicine, Fellows, Gen-
eral Medicine, Medical Students, Orthopaedic Surgeons,
Residents, and Rheumatologists.

Accreditation

Hospital for Special Surgery is accredited by the Accredita-
tion Council for Continuing Medical Education to provide
continuing medical education for physicians.

Credit Designation

Hospital for Special Surgery designates this Journal-based
activity for a maximum of 1.0 AMA PRA Category 1
Credit(s)™. Physicians should claim only the credit com-
mensurate with the extent of their participation in the
activity.

Commercial Support

This journal-based activity did not receive commercial
support.

Faculty Disclosure:

In accordance with the Accreditation Council for Continuing
Medical Education’s Standards for Commercial Support, all
CME providers are required to disclose to the activity audi-
ence the relevant financial relationships of the planners,
teachers, and authors involved in the development of CME
content. An individual has a relevant financial relationship if
he or she has a financial relationship in any amount occur-
ring in the last 12 months with a commercial interest whose
products or services are discussed in the CME activity
content over which the individual has control.

It is the policy of Hospital for Special Surgery to disclose
all financial relationships that planners, teachers, and au-
thors have with commercial interests.
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& Recognize the signs and symptoms of PJI, such as
increase in pain and swelling, drainage from the joint,
or systemic features such as fever or fatigue, in patients
with inflammatory arthritis.
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For technical requirements related to this activity, please
refer to the information below or contact Sonic Foundry.

Windows

& Microsoft Windows XP, Windows Server 2003, Windows
Vista, Windows Server 2008, Windows 7 operating
system

& Microsoft Internet Explorer 6.0 SP1 or later, Firefox 2.0 or
later, or Google Chrome 1.0 (Chrome is only supported on
Mediasite version 5.0.3 and later) Web browser

& Windows Media Player 9 or later
& For Firefox and Chrome playback, Microsoft Silverlight
1.0 or later (viewers are prompted to install this plug-in
when attempting to view a presentation)

& Broadband internet connection (256 Kbps or more)

Mac – Requires Mediasite 4.3 and later

& Mac OS X 10.4.8 or later operating system
& Safari 2.0.4 or later or Firefox 2.0 or later Web browser
& Microsoft Silverlight 1.0 or later (viewers are prompted to
install this plug-in when attempting to view a
presentation).

& Broadband internet connection (256 Kbps or more)

Hospital for Special Surgery is pleased to share with you
its copyright statement and privacy policy. You can find
them here:

ht tp: / /www.hss .edu/ terms-of-use.asp#Copyright_
and_Trademark_Information
Privacy_Policy

Instructions for Course Evaluation and CME Credit:

In order to earn CME credit, you must complete an online or
print post test and evaluation following the completion of
this activity. There is a passing requirement of 70%. Once
you complete the post test and subsequent evaluation, a
certificate will be available for you to print.

For questions related to the post test and subsequent evaluation,
please contact the HSSOffice of ContinuingMedical Education
at professionaleducation@hss.edu or 212.606.1547.

Option 1: Take the post-test on-line.

1. Go to the HSS Journal homepage at www.springer.com/
hss.

2. Click on CME articles.
3. Click on “Periprosthetic Joint Infection in Patients with

Inflammatory Joint Disease: a Review of Risk Factors
and Current Approaches to Diagnosis and Management”
to view the full-text pdf article.

4. After you have reviewed the article click on ‘Complete the
current CME Test Online’ to register and complete the test.

Option 2: Take the post-test via hard copy printed in the
Journal.

You may complete the hard copy of the post test. Please
mail the test to:

Journal CME Post-Test
Office of Continuing Medical Education
Education & Academic Affairs
535 East 70th Street
New York, NY 10021
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Introduction

Periprosthetic joint infection (PJI) is a serious complication
of total joint arthroplasty (TJA). The incidence of PJI is
increasing along with the rise in the incidence and preva-
lence of total joint arthroplasties. According to an analysis of
Nationwide Inpatient Sample data from 2001 to 2010, the
incidence of infection following total knee (TKA) and total
hip arthroplasty was 2.4 and 2.0%, respectively. During this
time, the annual cost of revisions for infection increased
from $320 million to $566 million and is projected to exceed
$1.62 billion by 2020 [19].
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Abstract Background: Prevention, early identification, and
effective management of periprosthetic joint infection (PJI) in
patients with inflammatory joint disease (IJD) present unique
challenges for physicians. Discontinuing disease-modifying
anti-rheumatoid drugs (DMARDs) perioperatively may reduce
immunosuppression and infection risk at the expense of in-
creasing disease flares. Interpreting traditional diagnostic
markers of PJI can be difficult due to disease-related inflam-
mation. Purposes: This review is designed to answer how to
(1) manage immunosuppressive/DMARD therapy
perioperatively, (2) diagnose PJI in patients with IJD, and (3)

treat PJI in this population. Methods: The PubMed database
was searched for relevant articles with subsequent review by
independent authors.Results:While there is evidence to support
the use of methotrexate perioperatively in RA patients, it re-
mains unclear whether using anti-tumor necrosis factor medi-
cations perioperatively increases the risk of surgical site
infections. Serum erythrocyte sedimentation rate and C-reactive
protein can be useful for diagnosis of PJI in this population, but
only as part of comprehensive workup that ultimately relies
upon sampling of joint fluid. Management of PJI depends on
several clinical factors including duration of infection and the
likelihood of biofilm presence, the infecting organism, sensitiv-
ity to antibiotic therapy, and host immune status. The evidence
suggests that two-stage revision or resection arthroplasty is
more likely to eradicate infection, particularly when MRSA is
the pathogen. Conclusion: Immunosuppression and baseline
inflammatory changes in the IJD population can complicate
the prevention, diagnosis, and treatment of PJI. Understanding
the increase in risk associated with IJD and its treatment is
essential for proper management when patients undergo lower
extremity arthroplasty.

Keywords periprosthetic joint infection.
inflammatory arthritis . total joint arthroplasty
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Of particular concern is a subgroup of patients with in-
flammatory joint disease (IJD). This group includes patients
with rheumatoid arthritis (RA), juvenile inflammatory arthri-
tis, and spondylarthritis such as ankylosing spondylitis and
psoriatic arthritis (PsA). It has been shown that patients with
RA are at a 1.6 times greater risk of revision TKA for PJI with
a 5-year survivorship rate of 98.9 versus 99.3% for patients
with osteoarthritis (OA) [29]. Sources for PJI in all patients
include hematogenous seeding and contiguous (usually pri-
mary surgical site) infection. Contiguous infection is likely
due to skin flora and typically occurs within 3 months after
arthroplasty, whereas hematogenous seeding can be from a
variety of pathogens, often from an abnormal mucosal (oral,
GI) or cutaneous site. While Staphylococcus epidermis is the
leading pathogen in all PJI, a report of 200 PJI cases in RA
patients identified Staphylococcus aureus as the most common
pathogen [3]. A recent comparison of PJI cases caused by
either contiguous or hematogenous S. aureus infection found
that PJI in patients with RA were equally likely to occur via
either route [31]. Early case series of patients with PsA
reported deep infection rates of 5.5–16.6% [21, 34]. High
levels of bacteria reside in psoriatic plaques, including strep-
tococcal and staphylococcal species, which may be the source
of the increase in PJI infection [11].

Once within the joint space, bacteria attach to implants
via adherens and multiply to reach a quorum or
predetermined concentration at which they can develop a
polysaccharide matrix. This biofilm matrix creates a sophis-
ticated microenvironment that allows bacteria to interact
with one another via nanowires and shields them from
antibiotics. Biofilms can increase minimal bactericidal con-
centrations of antibiotics by factors of more than a thousand,
to concentrations that are not clinically safe or achievable.
Biofilms require variable amounts of time (days to weeks) to
grow and become fully established, and it is therefore un-
surprising that early diagnosis and treatment of PJI has been
associated with improved success of hardware-retention
strategies [35].

Inflammatory joint disease has been identified as an
independent risk factor for PJI. Bongartz et al. found an
overall infection rate of 3.7% in RA patients, with 5.9%
of revision arthroplasties complicated by PJI and 30.4%
of all infections occurring in joints that had been previously
affected by PJI. Both revision arthroplasty and prior PJI were
identified as risk factors for PJI. In this RA population,
risk of PJI was only 3.5% if revision arthroplasty surgery
was performed in a joint with no prior PJI [5]. Active
RA is also a risk factor for infection, and patents with
more swollen and tender joints are at higher risk for
infection, adding to the conflict between holding and
continuing disease-modifying anti-rheumatoid drugs
(DMARDs) perioperatively [1].

Given the need for immunosuppression and baseline in-
flammatory characteristics of patients with IJD, preventing,
diagnosing, and treating PJI presents several challenges. The
objective of this literature review is to synthesize data in order
to optimize the management of perioperative DMARD thera-
py, the diagnosis of PJI, and treatment of PJI in this challeng-
ing population.

Methods

To answer the questions proposed in this review, the PubMed
database was searched for English language publications
through September 2012 using the terms “inflammatory arthri-
tis,” “arthroplasty,” and “infection.” The initial search returned a
total of 1,477 publications of which 1,178 were full-text articles.
These articles were then searched for the keywords “DMARD,”
“diagnosis,” and “treatment.” The titles and abstracts of the
resulting articles were then screened for relevance. Relevant
articles included randomized control trials as well as prospective
cohort and retrospective studies. A total of 33 relevant articles
were identified and were reviewed by the authors.

Results

The relevant literature on how perioperative immunosuppres-
sive DMARD therapy should be managed is limited to the RA
population. Grennan et al. examined the perioperative use of
methotrexate in RA patients and found no difference in early or
late infection rates between those patients who continued or
discontinued drug therapy 4 weeks prior to surgery [15, 33].
Their initial study demonstrated an increase in disease flares in
those patients who stopped methotrexate, leading to the recom-
mendation that this DMARD be continued perioperatively. A
2006 literature review on perioperative DMARDs noted this
finding but was unable to make definitive recommendations on
the perioperative use of corticosteroids or other non-biologic
DMARDs due to insufficient prospective data [27]. There is
also a paucity of high-quality data regarding the perioperative
use of biologic DMARDs including anti-tumor necrosis factor
(anti-TNF) drugs and interleukin-6 antagonists. A recent retro-
spective review demonstrated an acute surgical site infection
rate of 0.7% in RA patients and identified the use of anti-TNF
DMARDs like infliximab or etanercept and longer RA duration
as significant risk factors for infection overall [23]. However,
anti-TNF therapy was not an associated risk factor for deep
surgical site infections. There was no information regarding the
interruption of anti-TNF therapy as it relates to rheumatoid
flares. The perioperative use of anti-TNF medications in RA
patients undergoing lower extremity TJA has been examined in
three observational studies which all demonstrated conflicting
results. A previous review determined that only one contained
high-quality data, albeit with low statistical power [8].

Several diagnostic tests for PJI in patients with IJD have been
examined. C-reactive protein (CRP) >1 mg/dL and erythrocyte
sedimentation rate (ESR) >30 mm/h at a minimum of 3 weeks
postoperatively were found to have inconsistent sensitivities and
specificities for the diagnosis of hip and knee PJI in several
studies (Table 1). While patients with connective tissue disorders
were included in these studies, they were not analyzed indepen-
dently from osteoarthritis. One retrospective review of 228
suspected PJIs found that CRP was more sensitive than ESR
when infection was defined by a minimum of one positive
intraoperative culture for virulent organisms such as streptococci
species or Gram-negative bacterium or three positive
intraoperative cultures for less virulent organisms like coagu-
lase-negative staphylococci or propionibacterium species [4].
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Although other studies [10, 14, 28] have determined optimal
cutoff values for serum ESR and CRP diagnostic for infection,
patients with inflammatory arthritis were excluded from the
analysis. Despite this, these studies demonstrated the strong
sensitivity and specificity of serum ESR and CRP in the detec-
tion of PJI. To date, only one study has specifically examined
inflammatory markers for PJI in patients with IJD. Cipriano et
al. recently compared the optimal diagnostic threshold of ESR
and CRP values for 61 patients with inflammatory arthritis and
810 patients with noninflammatory arthritis with suspected
chronic PJI and found similar cutoff values for each group.
Furthermore, serum ESR and CRP had comparable sensitivi-
ties, specificities, negative predictive values, and positive pre-
dictive values for PJI in both inflammatory and noninflammatory
arthritis [7]. As expected, they did observe a significantly higher
incidence of PJI in patients with IJD. Several synovial fluid
markers have also been investigated. Cipriano et al. observed
that optimal cutoff values for WBC count and polymorphic
neutrophil percentage (PMN%) do not differ in patients with
underlying inflammatory conditions and that synovial fluid
WBC count and differential had the highest sensitivity and

specificity for differentiating septic from aseptic failure in patients
with inflammatory and noninflammatory arthritis [7] (see
Table 2). However, inflammatory synovitis may similarly elevate
these parameters. Given this overlap in values, further evaluation
for infection in patients with inflammatory arthritis and elevated
WBC count and PMN% in the appropriate clinical setting is
recommended.

There are limited data regarding the optimal treatment of
PJI in patients with IJD. A recent retrospective review of
revision TKA in patients with RA describes the outcomes of
18 cases of subacute and chronic PJI [12]. Of the 12 patients
who received a two-stage revision, five of them subsequently
died within 6 months, while three went on to have failures
secondary to reinfection at a mean of 39.6 months. Despite
these failures, the mean postoperative Knee Society Score,
function score, and range of motion significantly improved
postoperatively for all patients who had revision for infection.
The authors could not report implant survival probability for
revision secondary to infection due to the relatively few cases;
however, implant survival for both mechanical failure and
infection was 76.8% at 59 months. It is difficult to make any

Table 1 Summary of previous studies examining erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) for the diagnosis of
periprosthetic joint infection

Article Joint ESR threshold (mm/h) CRP threshold (mg/L) Management of IJD patients

Spangehl et al. [32] Hip 30 (SN082%, SP085%) 10 (SN096%, SP092%) 23 patients with IJD were excluded
from analysis

Baré et al. [2] Knee 30 (SN063%, SP055%) 10 (SN060%, SP063%) No mention of how IJD patients
were managed during analysis

Bernard et al. [4] Hip & Knee 30 (SN087%, SP047%) 10 (SN097%, SP081%) Included in analysis
Della Valle et al. [10] Knee 30 (SN090.2%, SP066%) 10 (SN095.1%, SP075.5%) Excluded
Greidanus et al. [14] Knee 22.5 (SN093%, SP083%) 13.5 (SN091%, SP086%) Excluded
Schinsky et al. [28] Hip 30 (SN097%, SP039%) 10 (SN094%, SP071%) Excluded
Cipriano et al. [7] Hip & Knee 30 in IJD (SN094.4%,

SP059.9%)
17 in IJD (SN093.8%,
SP070.3%)

Separate and comparative analyses
of 61 IJD patients and 810
OA patients32 in OA (SN087.2%,

SP067.1%)
15 in OA (SN085.8%,
SP083.4%)

IJD inflammatory joint disease, SN sensitivity, SP specificity

Table 2 Summary of previous studies examining synovial white blood cell (WBC) count and differential (PMN%) for the diagnosis of
periprosthetic joint infection

Article Joint Synovial WBC Count
Threshold (WBC/μL)

PMN% Threshold Management of IJD Patients

Spangehl et al. [32] Hip 1,100 (SN020%, SP096%) 75% (SN024%, SP089%) 23 patients with IJD were excluded from
analysis

Kersey et al. [17] Knee 2,000 50% >50% PMN seen only in four patients
with RA with high rate of false positive

Mason et al. [20] Knee 2,500 (SN069%, SP098%) 60% (SN076%, SP089%) Analysis included four patients with IJD,
however no conclusions were made

Trampuz et al. [36] Knee 1,700 (SN094%, SP088%) 65% (SN097%, SP098%) Excluded
Della Valle et al. [4] Knee 3,000 (SN0100%, SP098.1%) 65% (SN097.6%,

SP084.9%)
Excluded

Schinsky et al. [28] Hip 4,200 (SN084%, SP093%) 80% (SN084%, SP082%) Excluded
Cipriano et al. [7] Hip &

Knee
3,444 in IJD (SN088.2%,
SP080.0%)

75% in IJD (SN0100%,
SP081.8%)

Separate and comparative analyses of
61 IJD patients and 810 OA patients

3450 in OA (SN091.0%,
SP093.0%)

78% in OA (SN095.5%,
SP087.3%)

IJD inflammatory joint disease, SN sensitivity, SP specificity
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conclusions about revision TKA for PJI in IJD patients based
on these data alone. A larger case series of 200 RA patients with
PJI found rates of 5-year survival, defined as time free of
treatment failure, for patients with debridement and retention
of components, two-stage revision, and resection arthroplasty to
be 32, 79, and 62%, respectively [3]. Patients with younger
prosthesis age and shorter duration of symptoms were more
likely to be treated with debridement and retention of compo-
nents, while older patients with S. aureus infection were more
likely to be treated with resection arthroplasty without implan-
tation. Debridement and retention of components had 5.9 times
increased risk of treatment failure when compared to two-stage
revision. The success of two-stage revision and resection
arthroplasty in this case series may be the result of prosthesis
removal, whereas debridement and retention may provide a
continued source of reinfection due to biofilm formation.

Discussion

Prevention, early identification, and effective management of
PJI in the IJD population present unique challenges for phy-
sicians. Discontinuing DMARDs perioperatively may reduce
immunosuppression at the expense of increasing disease
flares. Interpreting traditional diagnostic markers of PJI can
be complicated by baseline disease-related inflammation.
Eradicating infection can be difficult. The purpose of this
review was to answer the following clinical questions: what
is the optimal perioperative management of immunosuppres-
sive DMARD therapy, how is PJI diagnosed in this popula-
tion, and how should PJI be treated in this population?

One of the major limitations of this review is that patients
with IJD undergoing lower extremity TJA are inconsistently
categorized by diagnosis. For instance, several of the articles
classified multiple types of arthritis under a single category
of “inflammatory arthritis,” while other articles were specific
in regard to diagnosis such as RA or PsA, making it difficult
to compare and contrast the findings of multiple studies.
Despite this, it was possible to enumerate and discuss the
major questions of this review using the available literature.

While there is evidence to support the use of methotrex-
ate perioperatively, it remains unclear whether patients with
RA using anti-TNF medications perioperatively are at in-
creased risk of surgical site infections compared to patients
on synthetic DMARDs or corticosteroids. However, given
the devastating consequences of PJI, the American College
of Rheumatology recommends that biologic DMARDs
should not be used at least 1 week prior to surgery, with
the possibility of an earlier preoperative cessation as deter-
mined by pharmacokinetic half-life, and restarted 2 weeks
postoperatively [26], once the incision is healed. Use of
biologic agents in the perioperative period may have addi-
tional consequences caused by masking the normal inflam-
matory febrile response. Patients on tocilizumab, a humanized
anti-IL-6 receptor antibody, may not mount an appropriate
inflammatory response to stress or infection and fail to mount
the normal rise in CRP and fever. This may impact wound
healing and may make recognition of acute perioperative
events more difficult [16, 22].

Serum ESR and CRP can be useful for diagnosis of PJI in
this population, but only as part of comprehensive workup that
ultimately relies upon sampling of joint fluid. Neither serum
ESR or CRP alone is adequate to diagnose or exclude infection,
as they vary with disease activity in patients with inflammatory
arthritis. C-reactive protein has been shown to have the highest
correlation with disease activity in patients with rheumatoid
arthritis [38] and ankylosing spondylitis [37]. Additional vari-
ability in ESR and CRP levels is seen in early- versus late-onset
RA, although these differences disappear after age adjustment
[25]. Therefore, it is important to keep in mind the natural
variability of these parameters. Inflammatory synovitis may
similarly elevate these markers and should be considered in
cases where no evidence of infection is apparent on culture or
histological examination of periprosthetic tissue. While joint
aspirate and intraoperative culture have traditionally served
as the gold standard for diagnosis of PJI, a multicenter
study found a relatively high percentage of both false-
negative and false-positive cases, regardless of whether or
not perioperative antibiotics were received [6]. The study
did not assess the utility of microbial culture results in
optimizing the antibiotic treatment of PJI. Furthermore, this
study excluded patients with inflammatory arthritis and
underscores the importance of synovial fluid culture in
the IJD population due to the variability in values like
ESR and CRP and synovial fluid cell counts for patients
with IJD [7]. Therefore, the value of synovial culture may
outweigh the risks of false-positives. Interpreting the some-
times-conflicting results of multiple diagnostic tests presents
a challenge for establishing a definitive diagnosis, regard-
less of whether a patient has IJD. The Musculoskeletal
Infection Society states that an infection exists if any of
the following are present: (1) sinus tract communicates
with prosthesis or (2) a pathogen is isolated by cultures
from two separate tissue samples, or (3) four of six criteria
are met including elevated serum ESR and CRP, elevated
synovial WBC count, elevated synovial PMN%, purulence
in the affected joint, pathogen isolated by culture from
single tissue sample, or the presence of greater than five
neutrophils per high-powered field at 400 times magnifica-
tion in periprosthetic tissue [24]. This consensus does not
differentiate criteria for patients with IJD. However, the
AAOS has suggested guidelines for the diagnosis of
periprosthetic knee infection in a high-risk population that
includes immunosuppressed patients [9] (see Fig. 1).

Management of PJI depends on several clinical factors
including the likelihood of biofilm presence, the infecting or-
ganism, sensitivity to antibiotic therapy, and host immune sta-
tus. The evidence suggests that two-stage revision or resection
arthroplasty is more likely to eradicate infection, particularly
when MRSA is the pathogen. PJI has been divided into four
categories based on clinical presentation of infection and its
temporal relationship to the index surgery [30]. This treatment
algorithm was evaluated in 114 periprosthetic knee infections,
and an overall infection control rate of 100% at a minimum of
2 years was seen with 82% of the first-line treatments being
successful [18]. Although this study did not include patients
with IJD, conservative management with a two-stage revision
showed a higher cure rate than any other technique in

HSSJ (2013) 9:183–194 189



osteoarthritis patients. In certain clinical situations such as in
early/acute infections, or when patients have major
comorbidities making them poor operative candidates, retention
of hardware can be selected. However, it has a lower rate of cure
and patients usually require continued infection control and
suppression via prolonged oral antibiotics [13].

In conclusion, immunosuppression and baseline inflam-
mation in the IJD population can complicate the prevention,
diagnosis, and treatment of PJI. Understanding the current
literature regarding this topic is essential for proper manage-
ment of patients undergoing lower extremity arthroplasty.
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CME Questions

1) Patients with Rheumatoid arthritis are at higher risk than
patients with osteoarthritis for prosthetic joint infection.
a) True
b) False

2) Risk factors for prosthetic joint infection include:
a) rheumatoid arthritis
b) revision arthroplasty
c) prior prosthetic joint infection
d) active RA
e) all of the above
f) none of the above

3) Prior to arthroplasty, methotrexate treatment for RA
should be:
a) held for 2 weeks
b) dose should be increased
c) usual dose should be continued

4) Prosthetic joint infection is more likely to be eradicated with:
a) debridement and retention of the prosthesis plus an-

tibiotic therapy
b) oral antibiotics given over a prolonged period
c) 2-stage explant, debridement, and re-implant after

antibiotic therapy

5) Formation of a bacterial biofilm:
a) occurs within 24 hours of prosthetic joint infection
b) creates a sophisticated matrix which shields bacteria

from antibiotics
c) results in in lower bactericidal concentrations

6) Which of the following factors is/are associated with
resection arthroplasty without reimplantation in rheuma-
toid arthritis patients with periprosthetic knee infection?
a) increased age
b) S. aureus pathogen
c) prior PJI
d) a and b
e) all of the above

7) A diagnosis periprosthetic joint infection can be made
if:
a) a sinus tract communicates with prosthesis
b) a pathogen is isolated by cultures from two separate

tissue samples
c) four of six criteria are met including elevated serum

ESR and CRP, elevated synovial WBC count, ele-
vated synovial PMN%, purulence in the affected
joint, pathogen isolated by culture from single tissue
sample, or the presence of greater than five neutro-
phils per high-powered field at 400 times magnifica-
tion in periprosthetic tissue

d) all of the above

8) There is definitive evidence to support withdrawling
biological DMARDs like anti-TNF inhibitors prior to
lower extremity arthroplasty.
a) True
b) False

9) Elevated serum ESR and CRP alone are enough to
diagnose PJI in patients with IJD.
a) True
b) False
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The Accreditation Council for Continuing Medical Education requires that accredited CME providers evaluate and
assess the effectiveness of all Continuing Medical Education accredited activities. This evaluation will help us document
our efforts to address physicians' practice gaps and educational needs.
Should you have any questions, please contact the Office of ContinuingMedical Education at professionaleducation@hss.edu.
Thank you.

Expires June 15, 2014

Please complete the following contact information:

First Name: Last Name:

Title (i.e. MD, PhD, NP)

Organization

Street Address

City, State, Zip

Country

Email Address

Please indicate your profession:

○ Family Medicine ○ Orthopaedic Surgeons
○ Fellows ○ Residents
○ General Medicine ○ Rheumatologist
○ Medical Students ○ Other

Please give us your feedback by completing this evaluation. All fields are required.

How certain are you to implement the following strategies in your practice:

(Scale: 1= Not At All Certain; 7= Very Certain)

Recognize the signs and symptoms of PJI, such as an increase in pain and swelling, drainage
from the joint, or systemic features such as fever or fatigue, in patients with inflammatory
arthritis.

Be able to describe and safely prescribe DMARDs, such as methotrexate and plaquenil, to
avoid increased risk of infection and achieve optimal outcomes.

Be able to implement additional work-up that may be necessary if certain inflammatory
markers, such as ESR and CRP levels, are elevated in patients with PJI who have inflammatory
arthritis.

Understand the treatment options and the risks and benefits of two-stage revision or resection
arthroplasty, compared to other therapies when PJI is diagnosed in patients with inflammatory
arthritis.

1 2 3 4 5 6 7
□ □ □ □ □ □ □

1 2 3 4 5 6 7
□ □ □ □ □ □ □

1 2 3 4 5 6 7
□ □ □ □ □ □ □

1 2 3 4 5 6 7
□ □ □ □ □ □ □
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Enhanced practitioner

(Scale: 1= Not At All Certain; 7= Very Certain)

Enhanced practitioner

How certain are you that your practice will be enhanced by participating in this course?

Please respond to the following statement:

As a result of what I have learned, I will make the following change(s) in my practice:

1. _____________________________________________________________________________________________

2. _____________________________________________________________________________________________

3. _____________________________________________________________________________________________

Overall, the content covered in this journal article has been useful and relevant to my scope of practice.

○ Strongly Agree ○ Agree ○ Strongly Disagree ○ Disagree

If you disagree, please explain why

_______________________________________________________________________________________________

Do you feel this activity was free of commercial bias?

○ Yes ○ No

If no, please comment

_______________________________________________________________________________________________

Please provide at least one topic to be covered in future journal articles that would help you in your practice and/
or improve the health of your patients:

_______________________________________________________________________________________________

Please provide at least one suggestion for improving this journal article so that it will be more effective:

_______________________________________________________________________________________________

Please respond to the following statement:

Using this technology was easy.

○ Strongly Agree ○ Agree ○ Strongly Disagree ○ Disagree

If you disagree, please explain why

_______________________________________________________________________________________________

How likely are you to read more journal articles offered in this electronic format?

○ Very likely ○ Neutral ○ Very unlikely

If unlikely, please explain why

_______________________________________________________________________________________________

1 2 3 4 5 6 7

□ □ □ □ □ □ □
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