
REVIEWARTICLE

Diagnostic accuracy of alpha-defensin in periprosthetic joint
infection: a systematic review and meta-analysis

Jun Yuan1,2
& Yufei Yan1,2

& Jiong Zhang1,2 & Bibo Wang1,2 & Jianmin Feng1,2

Received: 25 May 2017 /Accepted: 20 September 2017 /Published online: 30 September 2017
# SICOT aisbl 2017

Abstract
Background Alpha-defensin, a novel biomarker, has shown
great potential for the accurate diagnosis of periprosthetic joint
infection (PJI) in recent years: many published studies have
presented encouraging results. Nevertheless, the diagnostic
accuracy of alpha-defensin is inconsistent across published
studies. Moreover, the optimum value of the diagnostic
threshold urgently needs to be ascertained. This meta-
analysis sought to estimate the precision of alpha-defensin
for the diagnosis of PJI and, where possible, to confirm the
threshold.
Method We systematically searched PubMed, Embase,
Cochrane, Web of Knowledge, and ClinicalTrials.gov for
relevant literature on alpha-defensin in the diagnosis of PJI
(searching publications from the inception of each database
until February 2017, with no language restriction). Pooled
sensitivity, specificity, diagnostic odds ratios, and likelihood
ratios were the indexes used for assessment, with the use of a
random-effects model.

Result Eleven of the 426 studies that evaluated the diagnostic
accuracy of alpha-defensin in periprosthetic joint infection
(PJI) were included in this analysis. The pooled diagnostic
sensitivity of alpha-defensin for PJI was 0.96 (95% confi-
dence interval [CI], 0.87 to 0.99) and the specificity was
0.95 (95% CI, 0.91 to 0.97). Since there was substantial het-
erogeneity among studies, based on the inconsistency index
(I2), threshold, site of arthroplasty, study design and tech-
niques for the alpha-defensin test, subgroup analyses were
performed to estimate the impacts of these variables on
heterogeneity.
Conclusion In summary, this meta-analysis clearly lends sup-
port to the conclusion that alpha-defensin is a promising ad-
dition to the current methods for diagnosis of PJI.
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Introduction

Periprosthetic joint infection (PJI) can result in extremely poor
arthroplasty outcomes. Such infections account for approxi-
mately 14.8% of the factors leading to the failure of hip re-
placement, and are the major cause of revision following total
knee arthroplasty, with an incidence of 25.2% [1, 2]. It is
crucial to identify PJI accurately and quickly. However, the
distinctions between joint infection and aseptic loosening are
clinically difficult to discern due to the low virulence of the
infecting micro-organisms and the formation of biofilms
which can prevent bacteria from being killed by antimicro-
bials [3]. In addition, clinical symptoms and signs are some-
times equivocal, while the conventional culture of pathogens
has low sensitivity, and inflammatory markers from serum or
synovial fluid have limitations [4, 5]. Although some new
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techniques, such as the culture of prosthetic sonicate fluid
from synovial fluid, polymerase chain reaction assays, and
nuclear medicine imaging techniques, have been applied to
detect infection, there is still a lack of methods with extremely
high accuracy [6–8].

Fortunately, researchers have found substances present in
serum and synovial fluid that increase or decrease in concen-
tration in patients with an infectious condition; these are
known as biomarkers. Any fluctuation in the quantity of these
substances can predict the infectious state. Alpha-defensin,
one of these biomarkers, is an antimicrobial peptide that is
naturally released from activated neutrophils. It is active
against bacteria, fungi, and viruses. When infection is present,
the peptide is released, integrates into the pathogen’s mem-
branes, and destroys the pathogen [9].

Recently, several articles reported the diagnostic value of
alpha-defensin for PJI, but the results were inconsistent across
these studies. In addition, there were also two meta-analysis
articles that examined the diagnostic accuracy of alpha-
defensin, and the findings showed great promise [10, 11].
However, very few studies were included in these two meta-
analyses, which could lead to low reliability. As a few new
studies have been reported recently, a meta-analysis that in-
cludes these emerging studies is needed to verify the accuracy
of the previous findings. The current systematic review and
meta-analysis aims to assess the diagnostic accuracy of alpha-
defensin as a biomarker of PJI.

Materials and methods

This systematic review and meta-analysis is reported in adher-
ence with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statement and has
been registered at International Prospective Register of
Systematic Reviews (number CRD42017057499) [12].

Search strategy

We systematically searched PubMed, Embase, Cochrane,
Web of Knowledge, and Clinical Trials for studies related to
alpha-defensin’s utility in the diagnosis of PJI, from the incep-
tion of each database until February 2017 with no language
restrictions, and the search strategy was constructed according
to different databases. MeSH terms and free text words used
are shown as below:

#1 Arthroplasty, Replacement [mh] OR (Joint Prosthesis
Implantation) OR (Implantation, Joint Prosthesis) OR
(Implantations, Joint Prosthesis) OR (Joint Prosthesis
Implantations) OR (Prosthesis Implantation, Joint) OR
(Prosthesis Implantations, Joint) OR (Replacement

Arthroplasty) OR (Arthroplasties, Replacement) OR
(Replacement Arthroplasties)

#2 Alpha-Defensins [mh] OR (alpha Defensins) OR
(Antimicrobial Peptides, Neutrophil) OR (Neutrophil
Antimicrobial Peptides) OR (Peptides, Neutrophil
Antimicrobial)

#3 Bacterial Infections and Mycoses [mh] OR Prosthesis-
Related Infections [mh] OR (Prosthesis Related
Infections) OR (Infections, Prosthesis-Related) OR
(Prosthesis-Related Infection)

Eligibility criteria

For the objective of this review, we regarded studies as eligible
if they assessed the accuracy of alpha-defensin in comparison
with the diagnostic results of a definite reference standard.
Studies that did not provide sufficient data with which to cal-
culate the values for true-positive, false-positive, true-nega-
tive, and false-negative results or that included the same pa-
tients were excluded. Data extraction and quality assessment.

Data extraction was completed by two researchers (Yuan
and Yan), and the following information was collected: (1)
study characteristics (author, year of publication, country, de-
sign, sample site, test technique and number analyzed for each
study); (2) population characteristics (mean age of patients
and sex); (3) cut-off or range definitions of the tests; (4) ref-
erence standard. Data that could be used to calculate the out-
comes of interest were extracted. Disagreements were re-
solved by consensus.

The methodological quality of each included study was
evaluated by using the Quality Assessment of Diagnostic
Accuracy Studies (QUADAS)-2 tool, which consists of four
key domains: patient selection, index test, reference standard,
and flow and timing. The risk of bias assessment of the four
domains and the clinical applicability of the first three do-
mains were assessed with signaling questions. Questions were
answered Byes^ for low risk of bias/concerns, Bno^ for high
risk of bias/concerns, or Bunclear^ [13]. Publication bias was
explored based on the regression test of asymmetry, and sig-
nificant publication bias was defined as a p value <0.1.

Statistical analysis

In the two published meta-analyses [10, 11], there may have
been heterogeneity among the selected studies. Therefore, we
chose to use a random effects model to process the whole
pooled analyses. The inconsistency index (I2) statistic was
applied to estimate the heterogeneity. I2 estimates the percent-
age variability in results across studies that is explained by true
differences in patients, tests, outcomes, and design rather than
by chance; values of 25%, 50%, and 75% indicate low, mod-
erate, and high inconsistency, respectively [14].
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The diagnostic odds ratio and the likelihood of ratio were
chosen as the primary outcomes of interest, along with pooled
sensitivity and specificity. The likelihood ratio was defined as
the probability of a given test result in patients with disease
divided by the probability of that same result in patients with-
out the disease. The positive likelihood ratio equals sensitivi-
ty/(1-specificity); the negative likelihood ratio equals (1-sen-
sitivity)/specificity.

The diagnostic odds ratio, which equals the ratio of the
positive likelihood ratio to the negative likelihood ratio, shows
howmuch greater the odds of having the disease (PJI) are for a
patient with a positive test result (alpha-defensin present) than
for a patient with a negative test result. This endpoint is con-
sidered to be convincing and highly reliable, since it does not
depend on the prevalence of the disease that the test is used to
diagnose, and is often reasonably constant regardless of the
diagnostic threshold [15].

What’s more, we visually inspected the summary receiver-
operating characteristic (SROC) curves, a Bshoulder and arm
pattern^ might suggest the existence of diagnostic threshold
bias. In addition, the correlation between logit sensitivity and
specificity caused by using different thresholds among studies
was calculated with a mixed model; a p value of <0.05 was set
to indicate a significant threshold effect [16].

As the diagnostic threshold and test technique were factors
that might influence the accuracy of alpha-defensin as a bio-
marker, we performed subgroup analyses according to the
index test threshold (5.2 mg/L or other value) and test tech-
nique (alpha-defensin immunoassay or other methods). In ad-
dition, we planned to carry out subgroup analysis with study
design (retrospective compared with prospective) and prosthe-
sis location (whether shoulder arthroplasty was included) as
independent variables.

To assess the clinical utility of alpha-defensin as a biomark-
er, we used a Fagan nomogram. The Fagan nomogram is a
graphical tool that can be used to estimate howmuch the result
of the alpha defensin assay changes the probability that a
patient has a PJI [17].

We used Stata software (version 14, StataCrop) for all sta-
tistical analyses, and the commands applied were midas and
metandi.

Results

Search results

Four hundred and twenty-six articles were retrieved through
the primary search, 23 of which were considered eligible after
the two independent reviewers reviewed the titles and ab-
stracts. After reading the full text of each report in detail, 11
studies were eventually included in our analysis. The consen-
sus between our two reviewers on the final selection of studies

was 93.8%, with a kappa statistic of 0.85 (standard error, 0.15;
95% confidence interval [CI], 0.56 to 1.00). The PRISMA
flow diagram is provided in Fig. S1.

These 11 studies included 2712 patients treated with a re-
vision surgery, among whom 472 (17.4%) were confirmed to
have a joint infection. The average ages of patients ranged
from 41 to 89 years old and males accounted for 42.3% to
48% of the study populatioin. In addition to hip and knee
arthroplasty, three studies also included patients with shoulder
or other joint replacement. The test technology used by most
of the researchers used was alpha-defensin immunoassay (CD
Diagnostics). For the reference standard, criteria [18] pro-
posed by the Muscularskeletal Infection Society (MSIS) were
chosen in 10 studies. One analysis [19], which included only
patients who had undergone shoulder arthroplasty, synthe-
sized the clinical, laboratory, and histologic criteria, including
serum ESR and CRP, frozen section histology, and culture
results of the pre-operative synovial fluid aspirate, intra-
operative tissue and synovial fluid specimens as a gold stan-
dard. Detailed information on individual studies is summa-
rized in Table 1.

Quality assessment and publication bias

Two of our researchers evaluated the methodological quality
of all studies, using the QUADAS-2 tool. The QUADAS-2
assessments (Fig. S2) indicated that the studies included in
this meta-analysis were of good quality. By assessing funnel
plot asymmetry based on the Deeks tests, we found no evi-
dence of significant publication bias for alpha-defensin
(p = 0.16>0.1). The results are presented in Fig. 1.

Diagnostic value of alpha-defensin for PJI

We performed a pooled analysis of the 11 studies, the diag-
nostic sensitivity and specificity, diagnostic odds ratio, and
positive/negative likelihood ratios for alpha-defensin were
calculated.

As shown in Fig. 2, the pooled diagnostic sensitivity and
specificity of alpha-defensin for PJI were 0.96 (95% CI, 0.87
to 0.99) and 0.95 (95% CI, 0.91 to 0.97), respectively. We
detected high between-study heterogeneity, as the correspond-
ing I2 statistics for sensitivity and specificity value were 88.98
(95% CI, 83.75 to 94.21) and 96.50 (95% CI, 95.32 to 97.67).
The pooled diagnostic odds ratio (Fig. 3) was 422.72 (95%CI,
83.22 to 2147.30). The pooled positive likelihood ratio and
negative likelihood ratio were 19.19 (95% confidence interval
[CI], 9.72 to 37.91) and 0.05 (95% confidence interval [CI],
0.01 to 0.15), respectively. The area under the SROC
(AUSROC) was 0.99 (95% confidence interval [CI], 0.97 to
0.99) (Fig. 4).
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Threshold value of alpha-defensin

Five of the studies we included chose the same value, 5.2 mg/l
(1.0S/CO), as the threshold. The other six analyzed different
preset cut-offs, or no cut-off. The diagnostic odds ratio of the
five studies that used the same threshold was 701.97 (95%CI,

125.82 to 3916.49); the corresponding positive likelihood ra-
tio and negative likelihood ratio were 23.18 (95% CI, 8.91 to
60.29) and 0.03 (95%CI, 0.01 to 0.10), respectively (Table 2).

Subgroup analyses

As the I2 statistics (>75%) illustrated significant between-
study heterogeneity in this study, it was necessary to perform
a subgroup analysis to find the potential source. According to
the characteristics table, eight of the studies used the same
alpha-defensin immunoassay (CD Diagnostics), which was
used in the laboratory, while three studies that adopted a lateral
flow test (Zimmer Inc.), which was conducted intraoperative-
ly. We analyzed the diagnostic accuracy outcomes of these
two groups. When applying the alpha-defensin immunoassay,
the pooled diagnostic odds ratio was 996.98 (95% CI, 139.80
to 7109.74); the positive likelihood ratio and negative likeli-
hood ratio were 27.73 (95% CI, 11.33 to 67.84) and 0.03
(95% confidence interval [CI], 0.01 to 0.11), respectively.
The corresponding indexes when using a lateral flow test were
30.82 (95% confidence interval [CI], 8.09 to 117.44), 6.84
(95% confidence interval [CI], 2.65 to 17.67), and 0.22
(95% confidence interval [CI], 0.09 to 0.52) (Table 2).

Extra subgroup analyses of diagnostic accuracy were con-
ducted with site of arthroplasty (only hip and knee, including
shoulder or elbow) and study design (prospective or retrospec-
tive) as independent variables (see Table 2). The primary data

Table 1 Characteristics of included studies

Study Country Study design Site of arthroplasty No. of
patientsa

Ageb and
sex

Cut-off Method

Bingham et al.
[20] (2014)

America Retrospective Hip/knee 19/61 NA 7720 ng/mL Synovasure(Citrano Medical Laboratories,
CD Diagnostics)

Deirmengian et al.
[21] (2014)

America Prospective Hip/knee 29/95 67
48% male

4.8 μg/mL Synovasure(Citrano Medical Laboratories,
CD Diagnostics)

Deirmengian et al.
[22] (2014)

America Prospective Hip/knee 37/149 65
47% male

5.2 mg/L Citrano Medical Laboratories, CD
Diagnostics)

Deirmengian et al.
[23] (2015)

America Prospective Hip/knee 23/46 65
43% male

5.2 mg/mL CD Diagnostics

Deirmengian et al.
[24] (2015)

America Retrospective Hip/knee/shoulder 244/1937 NA 1.0 S/CO Synovasure(Citrano Medical Laboratories,
CD Diagnostics)

Frangiamore et al.
[19] (2015)

America Prospective Shoulder 11/33 61.7
43% male

0.48 S/CO Synovasure(Citrano Medical Laboratories,
CD Diagnostics)

Bonanzinga et al.
[25] (2016)

America Prospective Hip/knee 29/159 NA
42% male

1.0 S/CO CD Diagnostics

Frangiamore et al.
[26] (2016)

America Prospective Hip/knee 27/116 63.3
47% male

5.3 mg/L Synovasure(Citrano Medical Laboratories,
CD Diagnostics)

Kasparek et al.
[27] (2016)

Australia Prospective Hip/knee 12/40 NA NA Synovasure (Zimmer Inc., Warsaw,
Indiana)

Suda et al. [28]
(2017)

Germany Prospective Hip/knee 13/30 67.7
NA

NA Synovasure (Zimmer Inc., Warsaw,
Indiana)

Sigmund et al. [29]
(2017)

Australia Prospective Hip/knee/shoulder/elbow 13/49 65
44% male

NA Synovasure (Zimmer Inc., Warsaw,
Indiana)

a The values were given as the number of patients with an infection/total of patients in study
b The values were given as the mean age in year. NA, not available

Fig. 1 Funnel plot of included studies. ESS, effective sample size
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are insufficient for us to perform a similar analysis on the
effects of prosthesis age.

Evaluation of clinical utility

Using the likelihood ratio, we constructed a Fagan nomogram
to calculate the post-test probability of periprosthetic joint
infection (Fig. 5). The nomogram was based on a likelihood
ratio of 19.0 for a positive alpha-defensin result and a likeli-
hood ratio of 0.05 for a negative one. When a pre-test proba-
bility of 0.2 (i.e., a 20% prevalence of infection in patients
undergoing revision arthroplasty) was assumed, a positive
alpha-defensin result from synovial fluid (red line) predicted
an 83% probability of a PJI diagnosis, and a negative alpha-
defensin result (purple line) predicted a 1% probability of a
PJI diagnosis.

Discussion

As we mentioned earlier, the diagnosis of PJI has been puz-
zling surgeons since arthroplasty was first applied in orthope-
dics. Researchers have attempted to diagnose this disease by

using various methods, including (1) a local inflammatory
index, such as synovial fluid leukocyte count [30] and
periprosthetic tissue histology [31]; (2) systematic measures
of inflammation, such as serum C-reactive protein level [32],
erythrocyte sedimentation rate, and IL-6 level [33]; and (3)
radiographic tests, radiographs, nuclear medicine imaging,
magnetic resonance imaging(MRI), computed tomography
(CT), and positron emission tomography [5]. However, simi-
lar to clinical symptoms and signs, laboratory findings and
imaging studies are non-specific. Given the lack of an opti-
mum threshold value and widely approval criteria, PJI is still a
major challenge to diagnose [4]. Given this issue, the
Musculoskeletal Infection Society (MSIS) published a new
definition of PJI (Table S1) in 2011, which combined clinical
data and laboratory tests and sought to give doctors a rough
indication of diagnosis [18]. In addition, some scientists have
attempted to use serum and synovial fluid biomarkers to diag-
nose the joint infection, and the results of many studies have
shown that biomarkers in synovial fluid are more reliable than
those in serum [21, 34, 35]. Alpha-defensin from synovial
fluid, a synovial biomarker that could be used as a new pre-
operative and intra-operative tests for diagnosis, has become
increasingly reported.

Fig. 2 Pooled sensitivity and specificity of alpha-defensin for PJI
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The pooled estimation of the 11 studies included here in-
dicated the strong sensitivity and specificity of alpha-defensin

to identify PJI, as the pooled sensitivity and specificity were
0.96 (95% confidence interval [CI], 0.87 to 0.99) and 0.95
(95% CI, 0.91 to 0.97), respectively. Moreover, the Fagan
nomogram revealed that alpha-defensin was very good at
predicting and ruling out PJI. Positive likelihood ratios >10
and negative likelihood ratios <0.1 have been noted to provide
convincing diagnostic evidence, whereas those of >5 and <0.2
provide strong diagnostic evidence. The positive likelihood
ratio and negative likelihood ratio of alpha-defensin were
19.19 (95% confidence interval [CI], 9.72 to 37.91) and 0.05
(95% confidence interval [CI], 0.01 to 0.15), respectively.
This finding demonstrated that a positive (or negative) result
for alpha-defensin indicates a greatly increased (or decreased)
likelihood of infection in patients undergoing revision surgery
on a failed hip or knee arthroplasty, or even shoulder
arthroplasty.

Given that the results were highly inconsistent across stud-
ies, we performed a subgroup analysis, focusing on the thresh-
old and test techniques. When calculating the correlation be-
tween logit sensitivity and specificity caused by using differ-
ent thresholds with a mixed model, the correlation coefficient
was 0.73 with a p value of 0.53; we considered that there was
no significant threshold effect contributing to the between-

Fig. 3 Diagnostic odds ratio of alpha-defensin

Fig. 4 SROC curve of included studies
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study heterogeneity. We could also draw this conclusion be-
cause no shoulder-like ROC plane curve was observed. As a
newmethod used to detect PJI, there is no consensus about the
most accurate threshold for alpha-defensin. Among the studies

included in this analysis, five set 5.2 mg/L as the cut-off, and
the other six set different cut-offs. Although the diagnostic
odds ratio, positive likelihood ratio, and negative likelihood
ratio of the five studies that used the same threshold were all
higher than the pooled ones, we were unable to draw the
conclusion that 5.2 mg/l (1.0S/CO) is the optimum threshold,
since not enough studies set other different cut-offs for us to
make a comparison. When analyzing groups that used differ-
ent techniques (alpha-defensin immunoassay and lateral flow
test), we found significant variation in the diagnostic index.
We therefore conclude that the techniques used on the speci-
mens can affect diagnostic accuracy. Specifically, the lateral
flow test might be inferior to the alpha-defensin immunoassay.
More evidence is needed to assess the value of these two
methods.

Compared with the other diagnostic methods mentioned
previously, using alpha-defensin as a biomarker has some ad-
vantages. One is that it maintains its high diagnostic accuracy
for PJI even in the setting of antibiotic administration. Shahi
et al. [36] performed a comparison between patients who were
treated with antibiotics and those who were not treated before
diagnostic workup. They found that the alpha-defensin test
maintained its concentration and sensitivity for PJI under the
antibiotic setting. Another advantage is that its precision is not
influenced by the site of arthroplasty [19, 29]. Although eight
studies involved only patients undergoing hip and knee re-
placement and three studies included some other joint
arthroplasties, the pooled analysis index showed no significant
difference. Moreover, the novel Synovasure periprosthetic
joint infection (PJI) lateral flow test device that was used in
three studies [27–29] is now commercially available. It fea-
tures easy use and quick results (10 min), which means that it
can be performed intraoperatively. This advantage might
make testing for alpha-defensin relatively acceptable.

The strengths and potential limitations of this study should
be acknowledged. This study is the first meta-analysis focused

Table 2 Accuracy estimate from subgroup analyses (estimates, 95% CI)

Subgroup
analyses

No. of
studies

No. of
patients

Sensitivity Specificity AUC PLR NLR DOR

Overall studies 11 2712 0.96 (0.87–0.99) 0.95 (0.91–0.97) 0.99 (0.97–0.99) 19.2 (9.7–37.9) 0.05 (0.01–0.15) 423 (83–2147)
Cut-off
5.2 mg/L 5 2404 0.97 (0.91–0.99) 0.96 (0.90–0.98) 0.99 (0.98–1.00) 23.2 (8.9–60.3) 0.03 (0.01–0.10) 702 (126–3916)

Specimens processed
Postoperative 8 2593 0.97 (0.90–0.99) 0.96 (0.92–0.99) 0.99 (0.98–1.00) 27.7 (11.3–67.8) 0.03 (0.01–0.11) 997 (140–7110)
Intraoperative 3 119 0.80 (0.59–0.92) 0.89 (0.81–0.94) 0.91 (0.88–0.93) 7.5 (3.9–14.5) 0.23 (0.10–0.51) 33 (10–115)

Site of arthroplasty
Hip and knee 8 693 0.97 (0.87–0.99) 0.97 (0.93–0.98) 0.99 (0.98–1.00) 28.4 (13.1–61.6) 0.03 (0.01–0.15) 886 (106–7387)
Include shoulder/elbow 3 2019 0.88 (0.69–0.96) 0.87 (0.77–0.93) 0.91 (0.89–0.94) 6.8 (4.0–11.5) 0.14 (0.05–0.37) 48 (19–122)

Study design
Prospective 9 714 0.95 (0.82–0.99) 0.96 (0.92–0.98) 0.98 (0.97–0.99) 22.7 (11.5–44.7) 0.05 (0.01–0.20) 422 (67–2662)
Retrospective 2 1998 0.97 (0.60–1.00) 0.89 (0.76–0.96) 0.96 (0.94–0.98) 9.3 (3.7–23.4) 0.03 (0.0–0.71) 327 (7–16,367)

AUC area under the curve of summary receiver-operating characteristic curves, CI confidence interval, PLR positive likelihood ratio, NLR negative
likelihood ratio, DOR diagnostic odds ratio

Fig. 5 Fagan nomogram for calculating the post-test probability of PJI

International Orthopaedics (SICOT) (2017) 41:2447–2455 2453



on the utility of alpha-defensin for the diagnosis of PJI. We
included all relevant studies, and these used the same MSIS
criteria as the reference standard except for one. The demo-
graphic characteristics of the patients in these studies, such as
the age and sex ratio, were similar, which could reduce the
heterogeneity to some degree. One limitation of this analysis
is that several studies [21–24] were reported by a single team
(that of Carl Deirmengiant), whose group instructed a single
company to perform the relevant test, there might have been a
certain amount of crossover among the patients included and a
conflict of interest, as well. In addition, few studies conducted
long-term follow-ups to detect low-grade infection in patients
with negative culture results, and the presence of such low-
grade infection may increase false negativity.

Conclusion

Our results revealed the strong potential value of alpha-
defensin, but more research remains to be performed to deter-
mine the optimum threshold. Although we were able to define
a threshold from the SROC, it is not reliable as the technical
level of every laboratory differs greatly. Only when more
studies with larger sample size have been conducted could
we then recommend a threshold to maximize the sensitivity
and specificity. Given that the validity of this biomarker for
the diagnosis of PJI is a strong match with the results of the
MSIS criteria, alpha-defensin from synovial fluid is highly
reliable at predicting a diagnosis of PJI and is precise at ruling
out this diagnosis. Thus, this new biomarker from synovial
fluid should be considered an essential adjunct to the difficult
diagnosis of PJI.
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