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Aims

The diagnosis of periprosthetic joint infection (PJI) can be challenging as the symptoms are
similar to other conditions, and the markers used for diagnosis have limited sensitivity and
specificity. Recent research has suggested using blood cell ratios, such as platelet-to-volume
ratio (PVR) and platelet-to-lymphocyte ratio (PLR), to improve diagnostic accuracy. The aim
of the study was to further validate the effectiveness of PVR and PLR in diagnosing PJI.

Methods

A retrospective review was conducted to assess the accuracy of different marker combina-
tions for diagnosing chronic PJI. A total of 573 patients were included in the study, of which
124 knees and 122 hips had a diagnosis of chronic PJI. Complete blood count and synovial
fluid analysis were collected. Recently published blood cell ratio cut-off points were applied
to receiver operating characteristic curves for all markers and combinations. The area under
the curve (AUC), sensitivity, specificity, and positive and negative predictive values were
calculated.

Results

The results of the analysis showed that the combination of ESR, CRP, synovial white blood
cell count (Syn. WBC), and polymorphonuclear neutrophil percentage (PMN%) with PVR
had the highest AUC of 0.99 for knees, with sensitivity of 97.73% and specificity of 100%.
Similarly, for hips, this combination had an AUC of 0.98, sensitivity of 96.15%, and specificity
of 100.00%.

Conclusion

This study supports the use of PVR calculated from readily available complete blood counts,
combined with established markers, to improve the accuracy in diagnosing chronic PJI in
both total hip and knee arthroplasties.
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Introduction

Periprosthetic joint infection (PJI) is a severe
complication following total hip arthroplasty
(THA) or total knee arthroplasty (TKA), with
reported rates as high as 2%.' Currently, the
International Consensus Meeting has put out
a guideline on PJl diagnosis,* but there is still
no gold standard of diagnosis for PJI due to
its complexity, similarity to other conditions,
and lack of visibility on imaging. Common
biomarkers used for the diagnosis of Pl
include ESR, CRP, and synovial fluid anal-
ysis, including white blood cell count (Syn.

WBC) and polymorphonuclear neutrophil
percentage (PMN%). However, the use of
these biomarkers has yielded variable sensi-
tivity and specificity results.>~”

Previous research has evaluated a
number of other biomarkers to be used
as an adjunct in PJI diagnosis including
synovial alpha defensin, synovial CRP, and
D-dimer.80 Of these, alpha defensin has
become the most promising synovial fluid
marker.""2 Despite this, there has been
limited adoption of alpha defensin due to
its high cost, time to obtain results (given
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the test is typically performed at an external lab), and
recent studies questioning its accuracy.”™" Therefore,
there is an immense need for a low-cost and widely
available marker for the diagnosis of PJI.

Blood cells, including neutrophils, monocytes, and
platelets, play a critical role in the immune response to
inflammation and infection. Neutrophils, for instance, are
among the first white blood cells to respond to sites of
injury or infection, where they phagocytose and elimi-
nate invading pathogens. Similarly, monocytes differ-
entiate into macrophages, which phagocytose, and
clear pathogens and cellular debris. Platelets are also
involved in inflammation, promoting the recruitment of
neutrophils to sites of injury or infection.”™ By measuring
changes in the ratios of different blood cell types, we
can gain valuable insights into the overall state of the
immune response and the extent of ongoing inflamma-
tion or infection.

Platelet-to-volume ratio (PVR), defined as the ratio
of platelet count to mean platelet volume (MPV), and
platelet-to-lymphocyte ratio (PLR) have therefore been
suggested as potential markers for PJI.'¢"” Tirumala et al"
found that both PLR and PVR when combined with ESR,
CRP, Syn. WBC, and PMN% achieved a high sensitivity and
specificity for diagnosing PJI following TKA (PLR: 99.03%
and 98.80%; PVR: 98.54% and 97.89%). Similarly, Klemt
et al'® showed a high sensitivity and specificity when
combining PLR or PVR with the aforementioned estab-
lished inflammatory and synovial markers for diagnosing
PJI following THA (PLR: 97.9% and 98.5%; PVR: 94.2%
and 94.5%).

These findings suggest that the combination of
blood cell ratios may have improved diagnostic accu-
racy compared to the use of individual markers alone.
Nevertheless, both of these studies were carried out in
the same institution and their findings have not been
validated on a new data set at a different institution. This
is important, given that there are multiple variables,
including the interval between blood sample collection
and measurement, and the type of anticoagulant used,
which can influence the reliability of these findings. The
aim of this study was to confirm the effectiveness of PVR
and PLR as an adjunct to the diagnosis of PJl in a distinct
cohort of patients, who presented to a tertiary medical
centre with a diverse patient population.

Methods

Data collection. In this comprehensive retrospective
chart review, we systematically examined a cohort of
patients who sought medical care at our esteemed
university hospital between 1 January 2005 and 31
December 2022, due to the presence of a painful pros-
thetic joint. Our investigation specifically focused on in-
dividuals who underwent a knee aspiration procedure,
encompassing those who were evaluated for PJI or

underwent PJI exclusion measures before proceeding
with aseptic revision for TKA. Our study was reviewed
by the Institutional Review Board and received ethical
approval. There was no informed consent for this study.
Chronic PJI was identified through a manual chart re-
view of medical records, using the definition established
by the Infectious Diseases Society of America (IDSA,
2013) for the classification of chronic PJI.”® All patients
included in this study were diagnosed with chronic Pl
based on IDSA standards and had a complete blood
count drawn within 60 days of their revision procedure,
and underwent a revision procedure if placed in the PJl
group. Patients with a diagnosis of acute PJI were ex-
cluded from the study and defined per the International
Consensus Meeting 2013 guidelines of diagnosis within
90 days of index procedure.” The study population in-
cluded patients with a history of primary arthroplasty,
septic revisions, and aseptic revisions. Septic revisions
included debridement, antibiotics, and implant reten-
tion (DAIR), and one-stage and two-stage reimplanta-
tion. Aseptic revisions included revisions for instability,
loosening, malalignment, and fracture. Patients with a
past medical history of rheumatoid arthritis, systemic
lupus erythematosus, and metastatic cancer were also
excluded from the study. Complete blood counts were
obtained to collect neutrophil, lymphocyte, monocyte,
and platelet counts, and to calculate the monocyte-to-
lymphocyte ratio (MLR), neutrophil-to-lymphocyte ra-
tio (NLR), PLR, and PVR. Patients with cell counts and
inflammatory markers beyond four weeks before revi-
sion or workup for PJI were also excluded. Syn. WBC
and PMN% were also collected.
Patient demographics. A total of 283 patients with a TKA
were included in the study (Table I). The non-PJI group
consisted of 159 patients (53.5% female, 82.4% between
the ages of 50 and 79 years, 67.3% white, 85.5% with a
BMI of less than 40 kg/m?) and the Pl group consisted of
124 patients (56.5%female, 79.8% between the ages of 50
and 79 years, 74.2% white, 76.6% with a BMI of less than
40 kg/m?). The PJl group included various Staphylococcus
species, Streptococcus species, Pseudomonas species,
Proteus mirabilis, Mycobacterium avium complex, and
Cutibacterium acnes. There was no significant difference
between the two groups with regard to sex, age, race,
and BMI. In terms of prior knee surgeries, the majority
of patients in both groups had only had a primary TKA
(87.1% in the PJI group and 94.3% in the non-P|l group).
A total of 289 patients with a THA were included in
the study. The non-PJI group consisted of 167 patients
(48.5% female, 72.5% between the ages of 50 and
79 years, 81.4% white, 90.4% with a BMI of less than
40 kg/m?) and the PJI group consisted of 122 patients
(44.3% female, 81.1% between the ages of 50 and
79 years, 87.7% white, 82% with a BMI of less than 40 kg/
m?). There was no significant difference between the two
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Demographic Knee PJI Demographic Hip PJI

No Yes No Yes

N % N % N % N %
Total patients 162 56.6 124 434 Total patients 167 57.8 122 42.2
Age Age
<50yrs 18 1.1 9 7.3 <50yrs 16 9.6 10 8.2
50to 79 yrs 134 82.7 29 79.8 50to 79 yrs 121 72.5 99 81.1
80 to 99 yrs 10 6.2 16 12.9 80 to 99 yrs 30 18 13 10.7
Sex Sex
Female 87 53.7 70 56.5 Male 86 51.5 68 55.7
Male 72 44.4 54 43.5 Female 81 48.5 54 443
Unknown 3 1.9 Race
Race White 136 81.4 107 87.7
White 110 67.9 92 74.2 Asian 2 1.2 1 0.8
Asian 2 1.2 - - Black 20 12 13 10.7
Black 39 241 24 19.4 Other 7 4.2 1 0.8
Other 4.9 8 6.5 Unknown 2 1.2 - -
Unknown 3 1.9 BMI (kg/m?)
BMI (kg/m?) <40 151 90.4 100 82
<40 139 85.8 95 76.6 240 16 9.6 22 18
> 40 23 14.2 29 23.4 Prior surgeries
Prior surgeries DAIR THA 2 1.2 10 8.2
DAIR TKA 1 0.6 5 4 RTHA 9 5.4 3 2.5
MUA TKA - - 1 0.8 THA 156 92.8 109 88.5
RTKA 7 4.3 4 3.2
Replant TKA 1 0.6 6 4.8
TKA 150 92.6 108 87.1
UKA 3 1.7

DAIR, debridement, antibiotics, and implant retention; MUA, manipulation under anaesthesia; PJl, periprosthetic joint infection; RTHA, revision total hip
arthroplasty; RTKA, revision total knee arthroplasty; THA, total hip arthroplasty; TKA, total knee arthroplasty; UKA, unicompartmental knee arthroplasty.

groups with regard to sex, age, race, and BMI. In terms
of prior surgeries, the majority of patients in both groups
only had a primary THA (92.8% in the Pl group and 91%
in the non-PJl group). A small proportion of patients in
both groups had had TKA (0.8% in the PJI group and
0.7% in the non-PJI group) and revision THA (2.5% in the
PJI group and 5.4% in the non-PJl group) as their prior
surgery.

Statistical analysis. Descriptive statistics such as mean,
standard deviation (SD), and distribution were calculat-
ed for all serum and synovial markers. An independent-
samples t-test was employed to compare the aseptic
cohort (negative control group) with the septic cohort.
Cut-off points for ESR, CRP, Syn. WBC, and PMN%, as
determined by the Musculoskeletal Infection Society
(MSIS) 2018 criteria for PJls, were used.* Additionally,
the recently published blood cell ratio cut-off points for
PJl in knees and hips by Tirumala et al'’” and Klemt et
al,'® respectively, were applied in the analysis. Receiver
operating characteristic curves for all markers were ana-
lyzed to calculate the area under the curve (AUC), as
well as sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV). The utili-
ty of combining cell ratios with serum markers and

aspirate results was further evaluated using AUC, sen-
sitivity, specificity, PPV, and NPV. A p-value of less than
0.05 was considered statistically significant for all tests.
All statistical analyses were conducted using SAS soft-
ware (SAS Institute, USA).

Results

Marker accuracy for diagnosing PJI following knee ar-
throplasty. The means and SDs of preoperative serum
and synovial markers for patients with knee PJI (Knee
PJI) and those without (Knee non-PJl group) are shown
in Table Il. The Knee non-PJl group had a mean ESR of
21.80 mm/h, CRP of 3.21 mg/|, Syn. WBC of 787.51 cells/
ul, synovial PMN% of 27.05, platelet count of 238.90,
MPV of 8.60, lymphocyte count of 1.8, monocyte count
of 0.64, neutrophil count of 4.43, MLR of 0.35, NLR of
2.75, PVR of 27.69, and PLR of 148.50. The Knee PJI group
had a mean ESR of 72.69 mm/h, CRP of 25.33 mg/I,
Syn. WBC of 6,0612.13 cells/ul, synovial PMN% of
88.66, platelet count of 303.38, MPV of 8.23, lympho-
cyte count of 1.36, monocyte count of 0.83, neutro-
phil count of 7.72, MLR of 1, NLR of 12.54, PVR of 37.37,
and PLR of 329.81. All of these markers were found to
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Table Ill. Receiver operating characteristic curve analysis for serum and synovial makers.

ESR (> 30 CRP (> 10
Type of PJl NLR MLR PVR PLR mm/h) mg/l) Syn. WBC (> 3,000 cells/ul) PMN% (> 80)
Knee
AUC 0.80 0.80 0.63 0.75 0.83 0.76 0.90 0.95
Cut-off point  3.62 0.44 30.82 23413 30.00 10.00 3,000.00 80.00
Sensitivity, % 74.31 65.79 36.11 62.28 87.93 58.62 89.89 89.53
Specificity, % 75.59 82.95 90.00 87.20 78.10 93.33 89.74 100.00
PPV 72.32 77.32 74.29 81.61 81.60 90.67 95.24 100.00
NPV 77.42 73.29 63.78 71.71 85.42 67.12 79.55 80.43
Hip
AUC 0.64 0.64 0.69 0.64 0.77 0.70 0.81 0.73
Cut-off point  3.46 0.41 27.80 237.90 30.00 10.00 3,000.00 80.00
Sensitivity, % 49.12 66.38 53.03 80.17 84.17 46.67 82.54 82.54
Specificity, % 77.37 58.82 78.70 41.61 69.47 92.55 80.00 62.50
PPV 64.37 57.89 60.34 53.76 77.69 88.89 91.23 85.25
NPV 64.63 67.23 73.28 71.25 77.65 57.62 64.52 57.69

AUC, area under the curve; MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPV, negative predictive value; PJl, periprosthetic
jointinfection; PLR, platelet-to-lymphocyte ratio; PMN%, polymorphonuclear neutrophil percentage; PPV, positive predictive value; PVR, platelet-to-volume

ratio; Syn. WBC, synovial white blood cell count.

Table IV. Receiver operating characteristic curve analysis for marker combinations.

Marker combination AUC Sensitivity, % Specificity, % PPV NPV

Knee PJI

ESR + CRP 0.88 91.15 75.49 80.47 88.51
Syn. WBC + PMN% 0.98 89.53 100.00 100.00 80.00
ESR + CRP + Syn. WBC + PMN% 0.99 94.87 100.00 100.00 87.50
ESR + CRP + Syn. WBC + PMN% + NLR 0.99 95.45 100.00 100.00 87.50
ESR + CRP + Syn. WBC + PMN% + MLR 0.99 97.10 100.00 100.00 91.67
ESR + CRP + Syn. WBC + PMN% + PVR 0.99 97.73 100.00 100.00 91.67
ESR + CRP + Syn. WBC + PMN% + PLR 0.99 97.10 100.00 100.00 91.67
Hip PJI

ESR + CRP 0.83 89.83 65.96 76.81 83.78
Syn. WBC + PMN% 0.82 83.61 797 91.07 65.52
ESR + CRP + Syn. WBC + PMN% 0.88 79.66 85.00 94.00 58.62
ESR + CRP + Syn. WBC + PMN% + NLR 0.87 90.20 76.47 92.00 72.22
ESR + CRP + Syn. WBC + PMN% + MLR 0.87 90.57 76.47 92.31 72.22
ESR + CRP + Syn. WBC + PMN% + PVR 0.98 96.15 100.00 100.00 87.50
ESR + CRP + Syn. WBC + PMN% + PLR 0.90 90.57 76.47 92.31 72.22

CRP and ESR measured in mg/l and mm/h, respectively.

MLR, monocyte-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPV, negative predictive value; PJI, periprosthetic joint infection; PLR, platelet-
to-lymphocyte ratio; PMN%, polymorphonuclear neutrophil percentage; PPV, positive predictive value; PVR, platelet-to-volume ratio; Syn. WBC, synovial

white blood cell count.

have a significant difference between the two groups (p
< 0.05).

ROC analysis for serum and synovial markers in patients
with knee PJIs are shown in Table Ill. The cut-off points
used for the blood cell ratios (NLR, MLR, PVR, and PLR)
were described by Tirumala et al,'” while the cut-offs for
ESR, CRP, Syn. WBC, and PMN% were described by MSIS
criteria. NLR had a cut-off of 3.62, sensitivity of 61.47%,
specificity of 87.90%, and AUC of 0.80. MLR had a cut-
off of 0.44, sensitivity of 65.79%, specificity of 82.54%,
and AUC of 0.80. PVR had a cut-off of 30.82, sensitivity
of 36.11%, specificity of 89.77%, and AUC of 0.63. PLR

had a cut-off of 234.13, sensitivity of 62.28%, specificity
of 86.89%, and AUC of 0.75. ESR had a cut-off of 30.00,
sensitivity of 87.93%, specificity of 77.67%, and AUC of
0.83. CRP had a cut-off of 10.00, sensitivity of 58.62%,
speicificty of 93.20%, and AUC of 0.76. Syn. WBC had a
cut-off of 3,000.00, sensitivity of 89.89%, specificity of
89.74%, and AUC of 0.90. PMN% had a cut-off of 80.00,
sensitivity of 89.53%, specificity of 100.00%, and AUC of
0.95.

We then performed a ROC analysis for marker combi-
nations for knee PJIs, shown in Table IV. ESR, CRP, Syn.
WBC, PMN%, and NLR combination had an AUC of 0.99,
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sensitivity of 95.45%, and specificity of 100%. ESR, CRP,
Syn. WBC, PMN%, and MLR combination had an AUC
of 0.99, sensitivity of 97.10%, and specificity of 100%.
ESR, CRP, Syn. WBC, PMN%, and PVR combination had
an AUC of 0.99, sensitivity of 97.73%, and specificity of
100%. ESR, CRP, Syn. WBC, PMN%, and PLR combination
had an AUC of 0.99, sensitivity of 97.10%, and specificity
of 100%. Less significant combinations are shown in
Supplementary Table i.

Marker accuracy for diagnosing PJI following hip arthro-
plasty. Similarly, Table Il shows the preoperative serum
and synovial markers for patients with a hip PJI (hip PJI
group) and those without (hip non-PJI group). The hip
non-PJI group had a mean ESR of 26.75 mm/h, CRP of
3.3 mg/l, Syn. WBC of 3,949.32 cells/ul, synovial PMN%
of 54.46, platelet count of 249.67, platelet volume of
8.58, lymphocyte count of 1.56, monocyte count of 0.69,
neutrophil count of 5.21, MLR of 0.57, NLR of 5.11, PVR of
29.18, and PLR of 203.88. In contrast, the hip PJI group
had a mean ESR of 67.43 mm/h, CRP of 22.88 mg/I, Syn.
WBC of 64,782.56 cells/ul, synovial PMN% of 85.75,
platelet count of 308.31, platelet volume of 8.12, lym-
phocyte count of 1.34, monocyte count of 0.79, neutro-
phil count of 7.14, MLR of 0.78, NLR of 8.16, PVR of 40.14,
and PLR of 290.62. All of these markers were found to
have significant differences between the two groups (p
< 0.05).

ROC analysis for serum and synovial markers in patients
with hip PJl is shown in Table Ill. The cut-off points used
for the blood cell ratios (NLR, MLR, PVR, and PLR) were
described by Klemt et al,'® while the cut-offs for ESR, CRP,
Syn. WBC, and PMN% are described by the MSIS criteria.
NLR had a cut-off of 3.46, sensitivity of 49.12%, specificity
of 77.37%, and AUC of 0.64. MLR had a cut-off of 0.41,
sensitivity of 66.38%, specificity of 58.82%, and AUC of
0.64. PVR had a cut-off of 27.80, sensitivity of 53.039%,
specificity of 78.70%, and AUC of 0.69. PLR had a cut-
off of 237.90, sensitivity of 80.17%, specificity of 41.61%,
and AUC of 0.64. ESR had a cut-off of 30.00, sensitivity
of 84.17%, specificity of 69.47%, and AUC of 0.77. CRP
had a cut-off of 10.00, sensitivity of 46.67%, specificity
of 92.55%, and AUC of 0.70. Syn. WBC had a cut-off of
3,000.00, sensitivity of 82.54%, specificity of 80.00%,
and AUC of 0.81. PMN% had a cut-off of 80.00, sensitivity
of 82.54%, specificity of 62.50%, and AUC of 0.73.

In Table IV, the ROC analysis for marker combinations
for patients with hip PJls is presented. The combination
of ESR + CRP + Syn. WBC + PMN% + NLR had an AUC
of 0.87, sensitivity of 90.20%, and specificity of 76.47%.
The combination of ESR + CRP + Syn. WBC + PMN% +
MLR had an AUC of 0.87, sensitivity of 90.57%, and spec-
ificity of 76.47%. The combination of ESR + CRP + Syn.
WBC + PMN% + PVR had an AUC of 0.98, sensitivity of
96.15%, and specificity of 100.00%. Finally, the combina-
tion of ESR + CRP + Syn. WBC + PMN% + PLR had an AUC

of 0.90, sensitivity of 90.57%, and specificity of 76.47%.
These results suggest that the combination of markers
may improve diagnostic accuracy for hip PJI.

Discussion

Despite numerous innovative techniques employed
for diagnosing PJI, a consensus has not been reached
regarding the optimal diagnostic approach. Various
assays, such as D-dimer, synovial alpha defensin, syno-
vial leucocyte esterase, and synovial CRP, have been
investigated in recent literature but have not been widely
implemented due to their potential for high cost, lengthy
turnaround times, and often variable results.”2-14,20-22
Blood cell ratios, namely PLR, NLR, MLR, and PVR,
obtained during routine complete blood count, have
been proposed in recent studies to enhance the accuracy
of PJI diagnosis, offering a cost-effective and time-efficient
alternative.?* Moreover, two recent studies demonstrated
that the use of PVR or PLR combined with established
serum and synovial markers (CRP, ESR, Syn. WBC, and
PMN%) increased the accuracy for diagnosing PJI.'¢"”
However, these studies were conducted in a single insti-
tution and have not been validated. Thus, we sought to
evaluate the effectiveness of the proposed cut-off points
for PVR and PLR in diagnosing Pl in both knees and hips
using a distinct patient population.

In our study population, the combination of serum
markers, synovial markers, and the addition of PVR
in the knee cohort was found to have an AUC of 1.00,
a sensitivity of 97.73%, and a specificity of 100%. Simi-
larly, adding PLR to these markers yielded a high AUC of
0.99, a sensitivity of 97.10%, and a specificity of 100%.
Furthermore, the hip cohort showed similar results with
the combination of serum markers, synovial markers,
and PVR having an AUC of 0.98, a sensitivity of 96.15%,
and a specificity of 100%. Conversely, the addition of PLR
yielded slightly less confirmatory results with an AUC of
0.90, a sensitivity of 90.57%, and a specificity of 76.47%.

These findings support the use of PVR or PLR in combi-
nation with established synovial and serum markers to
improve the diagnosis of periprosthetic infection in knees
and hips. While our results help to validate these studies,
we have also included patients who have undergone
revision or reimplantation in the past to further widen
the scope of these markers to test their diagnostic poten-
tial. Additionally, we increased the blood collection time
to within four weeks prior to revision surgery or aspira-
tion. Furthermore, we are a tertiary medical centre, and
itis important to note that some of our patients undergo
their initial medical assessments, including laboratory
tests, at other medical centres before they are transferred
to our institution. Despite these differences, our study
showed similar results to those reported by Tirumala et
al'” and Klemt et al.™
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Recent literature has advocated for the use of syno-
vial alpha defensin and/or leucocyte esterase for the
diagnosis of PJI, given their high diagnostic accuracy.*
A meta-analysis by Chen et al® confirmed that synovial
alpha defensin and leucocyte esterase are highly accurate
in predicting PJI, with a combined sensitivity and speci-
ficity of 87% and 96%, and 87% and 97%, respectively.
However, the use of these biomarkers is limited by their
expense, prolonged testing time, and limited availability.
In contrast, Klemt et al,'® Tirumala et al,’” and our study
found that combining PLR or PVR with serum and syno-
vial markers produces sensitivities and specificities that
are similar to those obtained with synovial alpha defensin
and leucocyte esterase. This approach offers shorter
testing time, lower costs, and wide availability, given that
these ratios are obtained from complete blood counts.

It is important to consider the limitations of this study
when interpreting the results. As a retrospective chart
review, the study may have missing data or be subject
to bias. Additionally, we acknowledge that the MPV
measurement has not been fully characterized and may
be affected by multiple variables, such as the type of anti-
coagulant used (which was not collected in our study),
the timing of blood collection, and the analyzer used.
Despite this, previous studies have reported the utility of
MPV as a diagnostic marker for PJls.?*> More importantly,
we obtained similar results to Klemt et al'® and Tirumala
et al'” using a different patient population and broader
inclusion criteria. Also, it is important to note that the
criteria we are using for diagnosis is also what we are
studying, which can introduce some bias.

The results of this study validate previous research
showing that combinations of blood cell ratios, with estab-
lished synovial and serum markers may be useful in the diag-
nosis of PJI. In our patient population, the addition of PVR
or PLR to the combination of ESR and CRP, or ESR, CRP, Syn.
WBC, and PMND%, increased the AUC, sensitivity, and speci-
ficity for predicting PJl in both total hip and knee arthroplas-
ties. Further research is needed to explore the use of these
markers in other populations and settings.

A Take home message

’) - This study reinforces the utility of using platelet-to-volume ratio
derived from easily accessible complete blood counts in conjunction
with established markers, enhancing diagnostic precision for chronic

periprosthetic joint infection in both total hip and total knee arthroplasty.

Supplementary material
Table showing receiver operating characteristic
e curve analysis for all marker combinations
analyzed.
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