Can Preoperative Serum Lab Tests Help Predict Bacterial Presence at the Time of Revision

Shoulder Arthroplasty?
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INTRODUCTION:

Surgeons and patients wish to know whether bacteria are likely to be present in a failed shoulder arthroplasty prior to
revision so that surgical and antibiotic management can be planned. The most common organisms causing shoulder
periprosthetic joint infections (PJI) are classified as non-virulent (such as Cutibacterium); PJI caused by these organisms
often presents without typical signs of infection. While serum inflammatory markers are used with the current International
Consensus Meeting (ICM) criteria for diagnosing PJI, their utility in diagnosing shoulder PJI in patients without obvious
clinical evidence of infection is not clear. We tested the hypothesis that routine serum laboratory tests and inflammatory
markers had utility in predicting the presence of bacteria at the time of revision shoulder arthroplasty in such cases.
METHODS:

Data were prospectively collected on consecutive revision shoulder arthroplasties from 20 institutions and 33 surgeons
using the American Shoulder and Elbow Surgeons (ASES) Revision Shoulder Arthroplasty and PJI Multicenter database.
Preoperative and intraoperative testing was standardized among participating surgeons prior to data collection.
Preoperative serum lab values included serum inflammatory markers (erythrocyte sedimentation rate [ESR], C-reactive
protein [CRP], and d-dimer) as well as complete blood count differentials (% neutrophils, lymphocytes, monocytes,
eosinophils, basophils) and ratios (neutrophil-to-lymphocyte, neutrophil-to-monocyte, neutrophil-to-eosinophil, neutrophil-
to-basophil). To assess the value of these tests in patients without obvious infections, only subjects without Definite PJI
(defined as intra-articular pus, sinus tract, or 22 cultures positive for virulent bacteria per 2018 ICM criteria) were
analyzed. The utility of serum markers in determining bacterial presence (=2 positive cultures for the same non-virulent
bacterial species) at the time of revision was studied by constructing receiver operating characteristic (ROC) curves. Area
under the curve (AUC) was calculated to determine which tests provided the best diagnostic accuracy. The Youden index
was utilized to identify optimal threshold for each test, and the sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of each diagnostic test were calculated based on that threshold.

RESULTS:

The median patient age was 66 (IQR, 58-73), and 53% were male. A total of 129 patients had cell counts from serum
samples; 238 patients had serum inflammatory marker tests. The bacteria most commonly recovered from deep surgical
cultures were Cutibacterium (32%) and coagulase-negative Staphylococcus (19%). Serum ESR and CRP had very low
AUCs (0.408 and 0.477, respectively) (Table 1). Using an ESR threshold of 54.5, sensitivity was 0.106 and specificity was
0.922. Using a CRP threshold of 0.9, sensitivity was 0.652 and specificity was 0.453. Cell count differentials also had poor
diagnostic accuracy (AUC 0.339 to 0.543) as did neutrophil-to-lymphocyte ratio (AUC 0.513). Neutrophil-to-eosinophil
ratio had the highest AUC of all metrics tests but still had poor discriminative ability (AUC 0.626).

DISCUSSION AND CONCLUSION:

This is the first large-scale study in revision shoulder arthroplasties measuring the discriminative ability of routine serum
laboratory tests in predicting the presence of non-virulent bacteria at the time of revision arthroplasty. We found that
routine serum laboratory cell count differentials, cell count ratios, and inflammatory markers all had poor diagnostic
accuracy in shoulders that did not meet the ICM criteria for definite PJL.



Table 1: Diagnostic characteristics of semm laboratory values prior to revision shoulder arthroplasty in patients with
=2 positive deep cultures that did not meet ICM criteria for definite periprosthetic infection.
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