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Abstract

Introduction Two methods are currently available for the assay of a-defensin: the enzyme-linked immunosorbent assay
(ELISA) and the lateral flow test. We aimed to assess the diagnostic accuracy of synovial fluid a-defensin and to compare
the accuracy of the laboratory-based test and the qualitative assessment for the diagnosis of hip and knee prosthetic infection.
Materials and methods We searched (from inception to May 2018) MEDLINE, Scopus, EMBASE, Web of Science, and
Cochrane for studies on a-defensin in the diagnosis of periprosthetic joint infection (PJI). Sensitivity, specificity, positive
and negative likelihood ratio (LR), and diagnostic odds ratio were analyzed using the bivariate diagnostic random-effects
model. The receiver-operating curve for each method was calculated.

Results We included 13 articles in our meta-analysis, including 1170 patients who underwent total hip and knee arthroplas-
ties revision; 368 (31%) had a joint infection according to MSIS and MSIS-modified criteria. Considering the false-positive
result rate of 8% and false-negative result rate of 3%, pooled sensitivity and specificity were 0.90 (95% CI 0.83-0.94) and
0.95 (0.92-0.96), respectively. The area under the curve (AUC) was 0.94 (0.92-0.94). No statistical differences in terms of
sensitivity and specificity were found between the laboratory-based and qualitative test. The pooled sensitivity and specific-
ity of the two alpha-defensin assessment methods were: laboratory-based test 0.97 (95% CI 0.93-0.99) and 0.96 (95% CI
0.94-0.98), respectively; qualitative test 0.83 (95% CI1 0.73-0.91) and 0.94 (95% CI 0.89-0.97), respectively.

The diagnostic odds ratio of the a-defensin laboratory based was superior to that of the qualitative test (1126.085, 95% CI
352.172-3600.702 versus 100.9, 95% CI 30.1-338.41; p <0.001). The AUC for immunoassay and qualitative tests was 0.97
(0.95-0.99) and 0.91 (0.88-0.99), respectively.

Conclusion Detection of a-defensin is an accurate test for diagnosis of hip and knee prosthetic infections. The diagnostic
accuracy of the two alpha-defensin assessment methods is comparable. The lateral flow assay is a valid, rapid, and more
available diagnostic tool, particularly to rule out PJI.
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Introduction

Periprosthetic joint infection (PJI) is one of the most serious
complications after total hip arthroplasty (THA) and total
P4 Giovanni Balato knee arthroplasty (TKA). It is currently the most common

giovannibalato @gmail.com indication for revision total knee arthroplasty (16.8% of all
knee revisions) and the third most common indication for
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Health, School of Medicine, Federico II University, Via S. revision total hip arthroplasty (14.8% of all hip revisions)
Pansini 5, 80131 Naples, Italy worldwide [1-4]. Although a definite preoperative diagnosis
2 Department of Infectious Diseases, D. Cotugno Hospital, of septic failure is imperative for proper treatment and man-
AORN Dei Colli, Naples, Italy agement, the diagnosis of PJI still remains a serious clinical
3 IFCA Institute, Florence, Italy challenge [5—8]. Unfortunately, no gold standard exists and
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no single test is available with 100% of diagnostic accuracy
to detect an infection. In the past few years, the attention
of diagnosticians of PJI has been focused on synovial fluid
biomarkers and, in particular, on a-defensin [9-23]. Due to
its promising diagnostic accuracy, synovial fluid a-defensin
measurement was recently introduced in the PJI diagnostic
workup [24]. The two commercially available methods for
measuring a-defensin in synovial fluid are the laboratory-
based test (enzyme-linked immunosorbent assay-based
Synovasure® a-defensin immunoassay—Citrano Medical
Laboratories, CD Diagnostics), and the Synovasure lateral
flow test (Zimmer Biomet, Warsaw, Indiana). The lateral
flow test kit, which is a qualitative assessment of synovial
fluid a-defensin, has the advantage of immediate availabil-
ity of results so it is useful for intra-operative diagnosis of
PJI, with respect to quantitative evaluation. Recently, three
meta-analyses compared the accuracy of these two methods
for the diagnosis of PJI and concluded that the a-defensin
laboratory-based test had superior overall diagnostic value
to that of the qualitative test [25-27]. Since then, further
studies that have evaluated the accuracy of the lateral flow
test kit have been published, so a meta-analysis that includes
these emerging studies is needed to verify the accuracy of
the previous results. Furthermore, we designed the pre-
sent meta-analysis because the available evidence on these
two tests has not yet been investigated exclusively on hip
and knee prosthetic infections. Therefore, the aim of this
study was to assess the role of synovial fluid a-defensin as
a biomarker for infection of hip and knee prostheses and to
compare the accuracy of the laboratory-based test and the
qualitative test kit to diagnose TKA and THA infections.

Materials and methods
Registration

The protocol was registered online with PROSPERO (Inter-
national prospective register of systematic reviews with
number CRD42017077276) [28] before commencing the
review.

Alpha-defensin assessment methods

Two alpha-defensin assessment methods are available. The
qualitative test includes a single use cassette, a pre-measured
vial of dilution buffer, a Microsafe tube, and a sample cup.
The synovial fluid is put in the sample cup and collected by
the disposable Microsafe tube. The specimen is added to
the pre-measured dilution buffer. Finally, three drops of the
diluted synovial fluid sample were applied to the Synovas-
ure PJI testing cassette. Test results were available within
10 min. If the level of a-defensin in the diluted mixture is
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greater than the cutoff concentration (> 1 mg/l), the test is
considered positive.

In the laboratory-based test, aliquots for a-defensin test-
ing were subjected to centrifugation. The immunoassay for
synovial fluid a-defensin was generated using specific rea-
gents and measured by standard enzyme-linked immuno-
sorbent assay [22, 23]. The majority of studies have used
5.2 mg/1 as the threshold value [15, 17, 22, 23].

Data sources and search strategy

We searched for studies investigating diagnostic accuracy
of synovial fluid a-defensin in patients with peripros-
thetic knee and hip infections in the MEDLINE, Scopus,
EMBASE, Web of Science, and Cochrane databases from
inception to June, 2018. The Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA) [29]
methodology guidance was employed. The search strategy
used a combination of the following key words: alfa-defensin
OR a-defensin OR alpha defensin OR alpha-defensin OR
a-defensin AND PJI OR periprosthetic joint infection OR
prosthetic infection, with no language restrictions. The ref-
erence lists of selected articles were also searched for any
additional articles that were not identified from the database
search.

Eligibility criteria

Studies evaluated the diagnostic accuracy of Synovial fluid
a-defensin measured either by the immunoassay and lateral
flow test in the diagnosis of PJI of the hip and/or knee joint
were included. Papers considered MSIS and later modified
MSIS criteria as reference standard for the diagnosis of in
knee and Hip prosthetic infection were also included. We
excluded: (1) studies that do not report quantitative values
of sensitivity, specificity or likelihood ratios, or diagnostic
accuracy; (2) studies including joint prosthesis infection dif-
ferent from THA and TKA and in which we cannot extrapo-
late the data of TKA and THA; and (3) studies considering
different diagnostic criteria in respect to MSIS and modified
MSIS as reference standard to rule out PJI.

Study assessment and data extraction

Initial screening of titles and abstracts was performed by two
pairs of independent reviewers. The full text was obtained
for all abstracts that appeared to meet the inclusion crite-
ria or where there was any uncertainty. Each article was
assessed by two independent reviewers using the inclusion
criteria and any discrepancies regarding the eligibility of
an article were resolved with a third author. Relevant data
were extracted from each included study. Two authors per-
formed quality assessment of each study using the QUADAS
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(Quality Assessment of Diagnostic Accuracy Studies) tool
[30]. The QUADAS score consists of four domains: (1)
patient selection, (2) index test, reference standard, (3)
flow, and (4) timing. The risk of bias assessment of the
four domains and the clinical applicability of the first three
domains were assessed with signaling questions. Questions
were answered “yes” for low risk of bias/concerns, “no” for
high risk of bias/concerns, or “unclear”.

Statistical analysis

Sensitivity, specificity, positive and negative likelihood ratio,
and diagnostic odds ratio (DOR) were meta-analyzed using
the bivariate diagnostic random-effects model described
by Reitsma et al. [31], using two separate models for the
laboratory-based test and the qualitative assay. Zero counts
were adjusted by 0.5, which was added to all cells if any one
cell in any one study was 0. Heterogeneity between stud-
ies was tested using the 12 statistic (0-40% =not relevant;
30-60% = moderate; 50-90% = substantial; 75—-100% = con-
siderable) [32]. The DOR, which combines sensitivity and
specificity, without a dependence on prevalence, was evalu-
ated to compare the performances of the two assays.

Chi square tests were used to test the significance of dif-
ferences of all diagnostic outcomes between the laboratory-
based and the qualitative test. A summary receiver-operating
characteristic (ROC) curve was constructed based on Monte
Carlo simulations [33]. The area under the curve (AUC) was
calculated using the trapezoidal rule, including the extrapo-
lated points of the ROC curve. All analysis was conducted
using the OpenMetaAnalyst software version 12.11.14
(Brown University, Providence, RI, USA) and SPSS version
23 (SPSS Inc., Chicago, IL, USA) for all statistical analyses.
p <0.05 was considered significant.

Results

The flow diagram of our search strategy is reported in
Fig. 1. Computer search and manual screening of reference
lists of relevant studies identified 483 potentially relevant
citations. After initial screening of titles and abstracts,
the full text of 59 articles was evaluated. After detailed
assessment, we excluded 46 references. The remaining 13
articles were included in our meta-analysis. Table 1 sum-
marizes the characteristics of the included studies. In total,
1170 patients who underwent total hip and knee arthro-
plasties revision were evaluated, among whom 368 (31%;
range 19-50%) were confirmed to have a joint infection
according to MSIS and MSIS-modified criteria. The num-
ber of hip and knee arthroplasty included was explained in

Records identified through
database searching
(n=483)

Records identified through
database searching
(n=164)

Records after duplicates
removed
(n=319)

Records screened Records excluded after screening
(n=319) (n=260)
Full-text articles assessed Full-text articles excluded that
for eligibility does not meet criteria
(n=59) (n=46)

Studies included in quantitative
synthesis for primary outcome
(n=13)

‘ Included H Elegibility H Screening H Identification ‘

Fig.1 PRISMA flow diagram

11 papers. The sensitivity, specificity, positive and nega-
tive likelihood ratio, and DOR of included studies, and
their corresponding pooled indices, are shown in Table 2.
The AUC was 0.94 (95% CI 0.92-0.94). The results of
the QUADAS-2 assessment for each study are listed in
Table 3.

Diagnostic accuracy of laboratory-based vs
qualitative assessment of a-defensin in synovial
fluid

The pooled sensitivity of the laboratory-based and quali-
tative tests was 0.97 (95% CI 0.93-0.99) and 0.83 (95%
CI10.73-0.91), respectively (Fig. 2). Heterogeneity among
studies for lateral flow assay was 49.9%; no heterogene-
ity (I=0%; p=0.99) was recorded for studies evaluating
ELISA. The pooled specificity for lateral flow assay was
0.94 (95% CI 0.89-0.97), with moderate heterogeneity
among studies (I*=40%, p=0.123). Better results in term
of specificity (0.96, 95% CI 0.94-0.98) with no hetero-
geneity (I’=0%, p=0.75) were reported for laboratory-
based tests (Fig. 3). No statistical differences in terms of
sensitivity and specificity were found between the two
assays. The laboratory-based a-defensin assessment had
had a superior DOR value to that of the qualitative test
(1126.085, 95% CI 352.172-3600.702 versus 100.9, 95%
CI 30.1-338.41; p<0.001), with a higher positive likeli-
hood ratio (25.879, 95% CI 15.478-43.270 versus 14.530,
95% CI7.142-29.460; p < 0.001). A lower value of nega-
tive LR was retrieved for the laboratory-based test (0.028,
95% CI 0.017-0.047 versus 0.159, 95% CI 0.074-0.313;
p<0.001). In addition, the AUC for laboratory-based and
qualitative assessment was 0.97 (95% CI 0.95-0.99) and
0.91 (95% C1 0.88-0.99), respectively (Fig. 4).
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Table 1 Characteristics of included studies

Lead author, publication date ~ Site of arthro-

No patients® (%) Reference standard Method

plasty hip/
knee

Balato et al. [9] 0/51 16/51 (31%) Modified MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Berger et al. [10] 36/85 34/121 (28%) MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Sudaet al. [11] 11/19 13/30 (43%) Modified MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Gehrke et al. [12] 96/99 76/191 (40%) MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Kasparek et al. [13] 11/29 12/40 (30%) Modified MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Sigmund et al. [14] 30/17 12/47 (25%) Modified MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Renz et al. [15] 61/151 45/112 (40%) Modified MSIS Synovasure (Zimmer Inc., Warsaw, Indiana)

Deirmengian et al. [16] 11/81 28/92 (30%) MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

Bonanzinga et al. [17] 91/65 29/156 (19%) Modified MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

Frangiamore et al. [18] NA 24/78 (31%) MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

Bingham et al. [19] NA 19/57 (33%) MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

Deirmengian et al. [22] 33/116 37/149 (25%) MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

Deirmengian et al. [23] 3/43 23/46 (50%) MSIS Synovasure (Citrano Medical Laboratories, CD Diag-
nostics)

NA not available

*The values were given as the number of PJI/total of joint involved in study

Table 2 Characteristics of diagnostic studies for a-defensin with 95% confidence interval

Sensitivity Specificity Positive LR Negative LR DOR
Balato et al. [9] 0.875 (0.614-0.969) 0.971 (0.823-0.996) 30.625 (4.398-213.244) 0.129 (0.018-0.896) 238.00 (19.934—
2841.541)
Berger et al. [10] 0.971 (0.819-0.996) 0.966 (0.898-0.989) 28.147 (9.244-85.703)  0.030 (0.010-0.093) 924.00 (92.758-
9204.297)
Sudaetal. [11] 0.769 (0.478-0.924) 0.824 (0.573-0.942) 4.359 (1.496-12.698) 0.280 (0.096-0.816) 15.556 (2.586-93.571)
Gehrke et al. [12] 0.916 (0.829-0.960) 0.996 (0.935-1.000) 212.416 (13.355- 0.085 (0.005-1.348) 2505.462 (139.014—
3378.556) 45,156.145)

Kasparek et al. [13]
Sigmund et al. [14]
Renz et al. [15]
Deirmengian et al. [16]

Bonanzinga et al. [17]
Frangiamore et al. [18]
Bingham et al. [18]
Deirmengian et al. [22]
Deirmengian et al. [23]

Pooled

0.667 (0.376-0.869)
0.667 (0.376-0.869)
0.844 (0.708-0.924)
0.983 (0.777-0.999)

0.966 (0.792-0.995)

0.980 (0.749-0.999)

0.990 (0.859, 0.999)

0.973 (0.832-0.996)

0.979 (0.741-0.999)

0.901 (0.831-0.945)

0.964 (0.785-0.995)
0.943 (0.798-0.986)
0.910 (0.815, 0.959)
0.992 (0.887-1.000)

0.969 (0.919, 0.988)

0.973 (0.876-0.994)

0.936 (0.802, 0.981)

0.955 (0.897-0.981)

0.979 (0.841-0.999)

0.952 (0.929-0.969)

18.667 (2.614-133.230)
11.667 (2.866—47.497)
9.430 (4.350, 20.442)
127.759 (8.074,

2021.691)
30.65 (11.657, 80.614)
35.933 (7.406-174.337)
15.444 (4.654, 51.252)
21.795 (9.237-51.423)

47.000 (3.024-730.370)

18.846 (11.887-29.880)

0.346 (0.048-2.468)
0.354 (0.087-1.439)
0.171 (0.079, 0.370)
0.017 (0.001-0.275)

0.036 (0.017, 0.864)

0.021 (0.004-0.100)

0.011 (0.003, 0.035)

0.028 (0.012-0.067)

0.021 (0.001-0.331)

0.069 (0.36-0.132)

54.000 (5.259-554.459)

33.000 (5.112-213.015)

55.190 (17.246, 176.622)

7353.000 (142.341,
379,839.159)

861.000 (92.637—
8002.428)

1747.667 (68.711—
44.,451.728)

1445.400 (67.344—
31,022.463)

770.400 (87.088—
6815.131)

2209.00 (42.051—
116,041.718)

281.850 (98.745—
804.491)
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Table 3 QUADAS-2 scores for studies included in the meta-analysis

QUADAS-2 score 1* 2 3"  Bias Appl 4° 5° Bias Appl 6° 7° Bias Appl 8 9¢ 10 11¢ Bias
Balato et al. [9] Yes Yes NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low
Berger et al. [10] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Sudaetal. [11] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Gehrke et al. [12] Yes Yes NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low
Kasparek et al. [13] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low
Renz et al. [15] Yes Yes NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low
Sigmund et al. [14] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low

Deirmengianetal. [16] NC Yes NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Bonanzingaetal. [17] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Frangiamore et al. [18] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes No Low
Bingham et al. [19] Yes Yes Yes Low Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Deirmengianetal. [22] No No NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low
Deirmengianetal. [23] NC Yes NC NC Low Yes Yes Low Low Yes Yes Low Low Yes Yes Yes Yes Low

QUADAS quality assessment tool for diagnostic accuracy studies, Bias risk of bias, Appl concerns regarding applicability, NC not clear

“Domain 1: patient selection. Numbers correspond with the following questions: 1: was a consecutive or random sample of patients enrolled?; 2:
was a case—control design avoided?; 3: did the study avoid inappropriate exclusions?

"Domain 2: index test. Numbers correspond with the following questions: 4: were the index test results interpreted without knowledge of the
results of the reference standard?; 5: if a threshold was used, was it pre-specified?

‘Domain 3: reference test. Numbers correspond with the following questions: 6: is the reference standard likely to correctly classify the target
condition?; 7: were the reference standard results interpreted without knowledge of the results of the index test?

9Domain 4: Flow and timing. Numbers correspond with the following questions: 8: was there an appropriate interval between index test(s) and
reference standard?; 9: did all patients receive a reference standard?; 10: Did patients receive the same reference standard?; 11: were all patients
included in the analysis?
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Discussion

The synovial fluid analysis plays a key role in the com-
plex diagnostic workup of prosthetic infection [34-36].
a-Defensin is considered the most promising biomarkers
for the diagnosis of PJI. Recent meta-analyses reported
on the high diagnostic accuracy of synovial a-defensin
[37, 38]. The pooled estimation of the 13 studies included
in our study indicates a similar result in term of speci-
ficity, but lower sensitivity rate. Considering the false-
positive result rate of 8% (28/368) [1-14, 17-19, 22] and
false-negative result rate of 3% (28/802) [9-15, 17, 19,
22], the pooled sensitivity and specificity were 0.901
(95% CI 0.831-0.945) and 0.952 (95% CI 0.929-0.969),

@ Springer

respectively. The reasons why patients with joint infec-
tion report normal levels of a-defensin in synovial fluid
were not clarified in the studies included. One possible
explanation for negative a-defensin results was the con-
tamination of synovial fluid samples with debris or blood,
as described in different papers [12, 19]. Furthermore, the
presence of the sinus tract, which reduces the local accu-
mulation of the pathogens, may be responsible of false-
negative results. In fact, four patients in two studies [12,
17] with negative a-defensin levels presented with sinus
tract communication with a joint.

Previous antibiotic administration and low-grade infec-
tions could be two others reasons for false-negative results.
Antibiotic treatment does not appear to give false-negative
results. Shahi et al. [20] performed a comparison between
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patients who were treated with antibiotics and those who
were not treated before diagnostic workup. They found
that the results of laboratory-based test a-defensin were
not influenced by antibiotic administration. Due to some
papers, detailed antibiotic administration was not well
defined in all the papers we included. As a result, no
results on antibiotic administration can be drawn in our
meta-analysis; further studies are needed to clearly under-
stand the role of antibiotics on the diagnostic accuracy of
synovial fluid a-defensin.

Low-grade infection, generally sustained by less virulent
bacteria such as P. acnes or coagulase negative Staphylo-
cocci, is a condition in which clinical and laboratory crite-
ria may misdiagnose PJI [39, 40]. This can be attributed to
the fact that organisms of low virulence rapidly adhere to
implants, where they evade host defense, resulting in a weak
immune response [41]. The dampened inflammation could
explain the increase of false-negative results of serum and
synovial fluid biomarkers in low-grade PJI [39, 40].

The ability of a-defensin to role-in PJI can be altered by
the presence of systemic and local inflammatory diseases or
by the presence of metallosis. False positives were reported
in four studies, with detailed descriptions [9, 10, 16, 17].
Metallosis was responsible of seven false-positive results.
Bingham et al. [19] reported on two patients with false-posi-
tive results. In those patients, other markers of inflammation,
such as C-reactive protein (CRP), cell count, and erythro-
cyte sedimentation rate (ESR), were elevated as well. They
theorized that aseptic inflammation might be responsible
for elevated a-defensin levels. However, these confounding
conditions did not explain all the false results reported; in
particular, those cases included in studies in which the pres-
ence of inflammatory diseases or metallosis were considered
exclusion criteria [9, 10, 12, 13].

Alpha-defensin testing is also prone to false-positive
results in the setting of an adverse local tissue reaction
(ALTR) secondary to metal wear debris from a metal on
metal (MoM) bearing or secondary to corrosion at the
head—neck junction in a metal on polyethylene (MoP) bear-
ing total hip arthroplasty (THA). Okroj et al. [42] found that
in patients with ALTR false-positive results of alpha-defen-
sin and an increased synovial WBC counts were reported.
The positivity of alpha-defensin assessment may be related
to the local release of this peptide from increased dead white
blood cells.

The positive likelihood ratio and negative likelihood
ratio of a-defensin were 18.846 (95% CI 11.887-29.880)
and 0.069 (95% CI 0.36-0.132), respectively. This finding
demonstrated that a positive or negative result for a-defensin
indicates an increased or decreased probability of PJI. More-
over, the DOR and AUC in our study support this finding.
In our analysis, a-defensin had a high diagnostic utility with
elevate discriminatory test performance between patients

with and without a PJI, as demonstrated by a DOR of > 1
and an AUC of 0.94 (95% CI 0.92-0.94).

Furthermore, we performed a comparison of the diagnos-
tic accuracy of the laboratory-based test and the lateral flow
test kit to diagnose TKA and THA infections. Both assays
had high diagnostic accuracy, but laboratory assessment of
synovial fluid a-defensin reported higher diagnostic indices
for diagnosis PJI. Even lower results in terms of the pooled
sensitivity and specificity were found for the qualitative test.
There were no statistical differences between the two accu-
racy values.

With 13.5% (27 cases) of false-negative results, the
pooled sensitivity of qualitative test was 83%, 6-12 points
higher than that of recent meta-analyses [27, 28]. These
results are lower than those described by laboratory-based
test, in which only five (3%) false-negative results were
reported with a sensitivity of 97%. Low virulence coagulase
negative species contributed to four of the false-negative
results cases in lateral flow group [9, 12].

The diagnosis for these patients was reported in five
papers [9, 12, 14, 16, 17]. The majority of patients were
deemed to have periprosthetic joint infection based on major
criteria (four patients had a draining sinus and eight patients
had the phenotypically same microorganism cultured twice)
and only two patients fulfilled three minor criteria.

Furthermore, the pooled specificity of qualitative assay
and laboratory-based test were 94% and 96%, reporting only
16 and 9 false-positive results, respectively. Metallosis was
responsible for two false results in the a-defensin group and
five negative results in the laboratory group. Both assays
reported high diagnostic accuracy, as confirmed by a DOR
of > 1, an AUC of > 0.9, a positive likelihood of > 10, and a
negative likelihood of <0.1. Statistically significant differ-
ences between the two assays were seen. Laboratory-based
test showed higher DOR, AUC, and PLR than that of the
lateral flow test.

The strengths and potential limitations of this study
should be acknowledged. This study is the first metanalysis
on the utility of a-defensin in hip and knee prosthetic infec-
tions. We adopted stringent eligibility criteria that led to the
exclusion of studies that assessed results of a-defensin in
patients with prosthetic infection that were different from
TKA and THA. We only included studies on hip and knee
failed prothesis using MSIS and modified MSIS as diagnos-
tic reference standard, which has not been considered in pre-
vious reviews. Another strength of this study is the increased
number of included studies on lateral flow test compared
with that of recent metanalyses. We analyzed seven papers in
contrast to the four and three that were described by Ahmad
et al. and Erikson et al., respectively.

This study has a few drawbacks. First, this meta-analysis
was performed on cohort or retrospective studies because
of the lack of randomized controlled trials on the diagnostic
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accuracy of the two methods to detect a-defensin in syno-
vial fluid in patients with suspicious of prosthetic infection.
Moreover, the different diagnostic criteria used to rule out
PJI, in addition of the small number of patients included
in the studies, may have contributed to the heterogeneity
among studies that emerged for some outcomes assessed
in the present meta-analysis. Furthermore, many studies do
not include in their diagnostic workup for PJI some criteria
included in MSIS and modified MSIS criteria. This dispar-
ity could alter the ability of these diagnostic criteria to dis-
tinguish between septic and aseptic loosening and, conse-
quently, alter the accuracy of new diagnostic tests. Lastly,
some confounders, such as chronic inflammatory disease,
metallosis of patients included, and use concomitant anti-
biotic treatment, may be responsible for false results of the
a-defensin evaluation and represent another limitation of this
study. We know that the presence of rheumatic disease is one
of the most important reasons for false-positive result, as is
the presence of metallosis.

Conclusion

Detection of a-defensin is an accurate test that helps to
diagnose hip and knee prosthetic infections. The diagnos-
tic accuracy of the two a-defensin assessment methods is
comparable. The qualitative assay is a valid, rapid, and more
available diagnostic tool than laboratory-based test, particu-
larly when ruling out PJI. Although the diagnostic accuracy
of qualitative assessment of synovial fluid a-defensin has
been increasing, with a higher number of false and nega-
tive results, the diagnostic accuracy is lower than a-defensin
laboratory-based immunoassay.
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