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Is mean platelet volume a helpful parameter in diagnosing periprosthetic
joint infection?
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ABSTRACT

Introduction: Mean Platelet Volume (MPV) is encountered in the literature as a diagnostic marker used to monitor infectious
and inflammatory events. We aimed to investigate whether or not there was a change in platelet and MPV parameters in
patients diagnosed with periprosthetic join infection (PJI).

Material and Methods: A total of 110 patients were included in the study, consisting of 37 (33.6%) patients with
periprosthetic join infection, 38 (34.6%) patients with total knee arthroplasty (TKA), and 35 (31.8%) control group subjects.
During the preoperative period and follow-up, MPV, platelet, erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) values were assessed from routine laboratory tests. Statistical analyses of values between and within groups were
conducted using Shapiro-Wilk test, One-way ANOVA, Bonferroni’s test, Pearson’s test, and Chi-square test. P<0.05 and
p<0.01 values were considered statistically significant.

Results: There was no statistically significant difference among the groups according to preoperative platelet and MPV
values (p>0.05). Postoperative MPV levels were significantly lower and platelet, ESR and CRP levels were significantly high in
the PJI group compared to both the control group and the TKA group (p<0.05).

Conclusion: MPV is a useful laboratory parameter in the diagnosis of periprosthetic joint infection in patients.
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Girig: Literatlirde Ortalama Trombosit hacminin (OTH) enfeksiy6z ve inflamatuar olaylarda bir tani belirteci olarak kullanildig
gorulmektedir. Amacimiz OTH'nin periprostetik eklem enfeksiyonu tanisinda yararli bir parametre olup olmadigini
arastirmaktir.

Arag ve Yontemler: Calismaya 37 (%33,6) periprostetik eklem infeksiyonlu, 38 (%34,6) diz artroplastili ve 35 (%31,8) kontrol
grubunu olusturan 110 hasta dahil edildi. Preoperatif donem ve kontroller sirasinda alinan rutin laboratuvar 6érneklerinde
OTH, trombosit, eritrosit sedimantasyon hizi (ESR) ve C reaktif protein (CRP) degerlerine bakildi. Sonuglar grup ici ve gruplar
arasinda Shapiro-Wilk, One-way ANOVA, Bonferroni, tPearson’s, Chi-square testleriile istatiksel olarak degerlendirildi. p<0.05
ve p<0.01 degerleri anlamli kabul edildi.

Bulgular: Preoperatif dénemde gruplarin trombosit ve OTH dederleri arasinda istatiksel fark saptanmadi. Periprostatik
eklem enfeksiyonu olan grubun postoperatif OTH diizeyleri hem kontrol hem de TKA grubuna gore anlamli distik,
trombosit, CRP ve ESR diizeyleri ise anlamli yliksek saptandi (p<0.05).

Sonug: OTH periprostetik eklem enfeksiyonu tanisinda kullanilabilecek faydali bir laboratuvar parametresidir.

Anahtar kelimeler: Ortalama Trombosit Hacmi, periprostetik, enfeksiyon, tani, diz

INTRODUCTION approval of the institutional review board, informed consent

. L . . . . was obtained from the guardians of all participants.
Periprosthetic joint infection (PJl) is a complication 9 P P

encountered by nearly every orthopedics specialist. Its
incidence rate after primary knee arthroplasty is between
0.4-2% while its incidence after revision knee arthroplasty

Setting

Patients were identified from a single tertiary academic

dical center.
surgery is 3.2-5% [1-3]. PJI of the knee remains a major medical center

challenge as there is no test with absolute accuracy [4,5]. The
diagnosis of PJI is based on a combination of clinical
findings, laboratory results from peripheral blood and
synovial fluid, microbiological culture, histological
evaluation of periprosthetic tissue, and intraoperative
findings [4,5].

Participants

Patients who were followed up at our institute between
January 2013-October 2018 were included in the study.
procedure of bilateral
prosthesis, no presence of infection other than PJI, at least

Inclusion criteria were; knee

six months of regular follow-up, and no clinical history of

Mean platelet volume (MPV) is assessed as a part of routine
complete blood count (CBC) analysis. MPV is a parameter
defined as an indicator of platelet activation and function
[6]. Recently, there is increased interest in MPV as a
diagnostic marker used in the follow-up of infectious events
[7]. Studies reported that infectious events cause various
responses in platelet and MPV levels [7,8].

This study aims to evaluate whether or not MPV is a useful
parameter in diagnosing periprosthetic knee infection.

MATERIAL AND METHODS

Study Design

This retrospective clinical study was performed with the
approval of the Insitutional Review Board and in line with
the ethical principles of the Declaration of Helsinki. After
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inflammatory disease and/or surgical intervention which
may affect MPV value. Exclusion criteria included presence
of systemic disease (dyslipidemia, uncontrolled DM,
hypertension, etc.), peripheral circulatory disorders,
cerebrovascular  diseases,

inflammatory  arthropathy,

alcohol-smoking, liver and/or kidney failure,

immunosuppressive drug use, and malignancy.

Groups

TKA Group:
arthroplasty without clinical or laboratory signs of infection.

Patients who underwent total knee

PJI Group: Patients who were diagnosed with PJl according
to Musculoskeletal Infection Society (MSIS) criteria and had
growth in intraoperatively collected tissue samples.
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Table 1. Demographic Evaluation of Groups

PJI TKA Control
n=37 (%33.6) n=38 (%34.6) n=35 (%31.8) P
Min-Max (Median) 58-81 (69) 53-87 (70.5) 22-67 (30)
Age (Year) 0.001%*
Mean £SD 68.27+5.33 70.55+7.71 39.54+15.32
Woman 28 (75.6) 28 (73.6) 18(51.4)
Gender; n (%) 0.082

Man 9(24.3) 10 (26.3) 17 (48.5)

Control Group: Patients without any pathological condition ~ Correlation analysis was performed to assess

detected during routine health examinations or laboratory
results.

Laboratory and Sample Collecting Methods

Laboratory analyses of peripheral blood samples included
platelet count, MPV, erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) values. Blood samples were
collected during the preoperative planning period and six-
month postoperative period in the TKA group, during the
preoperative planning period before arthroplasty operation
and also during the reoperation period after diagnosis of PJI
in the PJI group, and during routine health screening in the
control group. Inter-group and intra-group comparisons of
the blood sample results were made and the data was
statistically analyzed.

Biomarkers Measurement

Platelet count (reference range 4-10 x10 9 /L), MPV
(reference range 7.5 and 12.0) were analyzed with a
hematological blood analyzer LH75 (Beckman Coulter). The
serum concentration of CRP (reference range 0-0,5 mg/L)
was measured using the immunoturbidimetric method, and
ESR (reference range 0-20 mm/h) was also measured using
ESR auto analyzer (electra; Italy).

Statistical Analysis

The NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. Descriptive statistical methods (mean, standard
deviation, median, frequency, percentage, minimum,
maximum) were used when evaluating study data. The
normal distribution of quantitative data was tested with
Shapiro-Wilk test and graphical investigations. Student t test
was used for the comparison of two groups with normal
distribution. One-way ANOVA was used for comparison of
three or more groups with normal distribution and
Bonferroni test for multiple comparison. Paired Samples t-
test was used for preoperative and postoperative evaluation
of measurements within the group. Pearson’s Chi-square
test was used for comparison of qualitative data. Diagnostic
screening tests (sensitivity, specificity, PPV, NPV) and ROC
Curve analysis was used to determine cutoff values.

ORTADOGU MEDICAL JOURNAL 2020; 12(2): 313-320

relationships between platelet count, MPV, ESR, and CRP
values. The value of p<0.05 was considered statistically
significant.

RESULTS
Demographic Evaluation

A total of 110 patients (74 [67.3%] female, 36 [32.7%] male)
were included in the study. Mean patient age was
59.92+17.30 (22-87) years. The PJI group consisted of 37
(33.6%) patients, the TKA group consisted of 38 (34.6%)
patients, and the control group consisted of 35 (31.8%)
patients (Table 1).

In the PJI group, the mean amount of time from initial
operation to PJI diagnosis was 11.86+4.2 (7-26) months.
Mean follow-up time of the TKA group was 13.12+2.8 (8-20)
months.

Patients in the PJI and TKA groups were significantly older
than patients in the control group (p<0.01). There was no
statistically significant difference between the PJI and TKA
groups according to age (p>0.01). There was no significant
difference between the groups according to gender
distribution (p>0.05) (Table 1).

In PJI tissue samples, coagulase-negative staphylococci
growth was observed in 11 (29.72%), Staphylococci aureus
in 6 (16.21%), anaerobic bacteria in 4 (10.81%), gram
negative bacilli in 3 (8.1%), mixed flora in 3 (8.1%), and
Enterococcus spp. in 2 (5.4%).

Comparison between Groups

There was no statistically significant difference between the
initial samples of the groups according to platelet count,
MPV, ESR, or CRP values (p>0.05). There was, however, a
significant difference between the second samples of the
groups (p<0.01). In order to determine the group causing
this significant difference, results of two-way test showed
that platelet count, MPV, ESR, and CRP values of the PJI
group were significantly different compared to the other
groups; while platelet count, ESR, and CRP values were
significantly higher, MPV was significantly lower. According
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Table 2. Intra-group Evaluation and Comparison Between Groups

to the two-way test, there was no significant difference
between the control group and the TKA group (p>0.05)

(Table 2).

Intra-group Evaluation

In the PJI group, there was a significant difference between
the results of the first and second samples in all parameters
(p<0.01). Platelet count, ESR, and CRP were significantly
higher in the second sample, and MPV was significantly

(Table 2).

PNI group (n=37) TKA (n=38) Control (n=35)
Mean=xSD (Min-Max) Mean=xSD (Min-Max) Mean=SD (Min-Max) P
Platelet Count
First sample 385.30+75.09 (315-412) 383+63.22 (322-403) 380.92+58.17 (325-388) 0.23
Second sample 411.30+102.28 (326-455) 382.13+£71.26 (311-401) 380.92+58.17 (325-388) 0.001**
P 0.001** 0.258
MPV
First sample 7.91+£3.18 (6.1-10.7) 8.09+2.89 (6.5-10.8) 8.03+2.11 (6.3-10.1) 0.52
Second sample 7.32+4.48 (5.1-8.2) 7.98+4.89 (5.5-9.8) 8.03+2.11 (6.3-10.1) 0.001%**
p 0.001** 0.651
ESR
First sample 7.98+4.01(5-18) 8.19+4.45 (2-19) 8.89+4.33 (2-15) 0.76
Second sample 54.98+23.77 (16-85) 8.97+12.45 (4-45) 8.89+4.33 (6-23) 0.001%**
p 0.007%* 0.465
CRP
First sample 0.15%£0.21(0-0.4) 0.22+0.11 (0-0.4) 0.13£0.18 (0-0.3) 0.83
Second sample 4.56+3.32(1.8-9.7) 0.35+0.16 (0-0.3) 0.13£0.18 (0-0.3) 0.001**
p 0.001** 0.489
Table 3. MPV cut-off value and ROC Curve Results in the PJI group
Diagnostic Scan ROC Curve
Positive Negative 95%
Cut off Sensitivite Spesifisite Predictive Predictive Area Confidence P
Value Value Interval
MPV <7.2 47.37 85.71 78.26 60.00 0.650 0.525-0.776 0.027*%
a0 ROC Curve
ot
]
LI
0z
n'"lm n'z n.4 nls n.n 1,0
' ' - Speciﬂcit‘y ' '

group evaluations of the TKA and control groups (p>0.05)

MPV Cut-off Value in the PJI Group

MPV values of the PJI group were significantly lower
compared to the control group and TKA group. Based on this
significance, ROC analysis and diagnostic screening tests
were used to determine that cut-off value for MPV was 7,2
and below in the PJI group (Table 3).

lower. No significant difference was observed in the intra-
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Table 4. Platelet Count cut-off value and ROC Curve Results in the PJI group

Diagnostic Scan ROC Curve p
Positive Negative 95%
Cut off Sensitivite Spesifisite Predictive Predictive Area Confidence
Value Value Interval
PLT =412 54.05 77.14 71.43 61.36 0.688 0.566-0.810 0.006*
, ROC Curve
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Figure 1. MPV and ESR correlation in the periprosthetic joint ESR

infection group
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Figure 2. MPV and CRP correlation in the periprosthetic joint
infection group
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Figure 3. PLT and CRP correlation in the periprosthetic joint
infection group

Platelet Cut-off Value in the PJI Group

Platelet count of the PJI group was significantly higher
compared to the control group and TKA group. Based on this
significance, ROC analysis and diagnostic screening tests
were used to determine that cut-off value for platelet count
was 7.2 and below in the PJI group (Table 4).

Correlation Evaluation

MPV and platelet count were strongly correlated with both
ESR and CRP in the PJI group. According to Pearson’s
correlation test, MPV negatively correlated with ESR and CRP
(Figure 1, Figure 2) and positively correlated with platelet
count (Figure 3, Figure 4).

317



Akpolat et al. / Is MPV helpful in periprosthetic joint infection?

600

400 -~

Q%0 06°

o ¢ 5

100 =

PLT

CRP
Figure 4. PLT and CRP correlation in the periprosthetic joint
infection group

DISCUSSION

Different society groups have previously attempted to
standardize the definition of periprosthetic joint infection
[9,10]. Although definite evidence or major criteria for
infection are similar between the various definitions, the
supportive evidence or minor criteria differ and are less
agreed upon [11-13]. In recent years, novel laboratory tests
are used to diagnose periprosthetic infections. Some of
these include serum D-dimer, synovial leukocyte esterase
(LE), synovial alpha defensin, and synovial CRP [14,15].
Publications have shown different weights (sensitivity and
specificity) for the various tests used and highlight the value
of a high pretest probability in the overall diagnosis [16]. The
most recent studies have demonstrated that MPV and
platelet count have started to be used as independent
markers in diagnosis of infection [17,18]. In our study, we
found that MPV and platelet count also fluctuate like other
known laboratory values, in PJI patients. We found that MPV
was lower than normal and platelet count was higher than
normal in PJI patients.

Robbins et al. reported that excessive production of
proinflammatory cytokines and acute phase reactants
affected megakaryopoiesis and suppressed platelet sizes,
resulting in smaller platelets released from the bone
marrow, as well as inducing thrombopoesis, resulting in
thrombocytosis and decreased MPV levels in infections and
acute inflammatory events [17].

Zareifar et al. observed decreased MPV and increased
platelet count in the active period of patients diagnosed
with infection or inflammation and also reported correlation
with ESR and CRP [18].

In our study, it was observed that the patients in the PJI
group had significantly lower MPV and significantly higher
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platelet count during their diagnosis period. MPV was also
correlated with platelet count, CRP, and ESR.

Kapsoritakis et al. reported that MPV acted similar to
negative acute phase reactants in inflammatory diseases,
and that it was correlated with CRP and ESR. They concluded
that MPV may be used as an independent marker like other
indicators [19].

In our study, we also found that MPV and platelet count were
in normal ranges in the control group and TKA group, and
that correlations with ESR and CRP were statistically
significant. Therefore, we identified that MPV and platelet
count may be used in laboratory evaluation for diagnosing
infection.

Van der Lelie et al. indicated that MPV and platelet count
were high in patients with septicemia [20]. However, the
blood samples of patients in that study were collected on
the first day of septicemia. On the other hand, the literature
indicates that decrease in MPV and increase in platelet count
occurs after the tenth day [17]. In our study, it was unknown
exactly when the periprostatic knee infections of the
patients had started. Therefore, the patients of the PJI group
with normal or elevated MPV values may have been due to
blood samples collected during this time period.

Rodriguez et al. conducted a meta-analysis and reported the
prevalence of various microorganisms encountered in
patients with periprosthetic joint infection. The most
frequently isolated microorganism was coagulase-negative
Staphylococcus aureus [21]. In our study, we determined
that the types of bacteria observed in the cultures of the
patients and their prevalence rates were consistent with the
literature.

Limitations

Limitations of our study were that the number of patients
were low, the control group consisted of young subjects,
and the possibility of low-virulence disease that cannot be
detected during examinations or other pathologies which
are not yet in the literature but are likely to affect MPV. In
addition, follow-up blood samples of patients with knee
prosthesis who did not have PJI were collected in the sixth
month, which may have caused inflammatory mediators
produced in the postoperative period to have affected MPV.
Studies have shown that it may take up to three months
after operation for inflammatory mediators to return to
normal levels [6,7].

ORTADOGU TIP DERG 2020; 12(2): 313-320
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CONCLUSION

The results of our study indicate that MPV may be a useful
laboratory parameter in the diagnosis of periprosthetic knee
infection following knee prosthesis surgery. The likelihood
of infection is especially high in patients with MPV of 7.2 or
less. However, we must not forget that medicine is a branch
of science based on evidence. The more data to support
diagnosis, the greater the belief in treatment. Further
prospective studies will shed more light on this subject.
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