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Response/Recommendation:

Yes. Fibrinolytic serological markers, such as fibrinogen and D-dimer, have demonstrated utility
in the diagnosis of periprosthetic joint infection (PJI). D-dimer is recognized for its sensitivity
and fibrinogen for its specificity.

Level of Evidence: Strong
Delegate Vote:
Rationale:

D-dimer levels are elevated in cases of infection due to the inflammation of the synovium and
the robust fibrin production. As the synovium becomes inflamed, it releases pro-inflammatory
cytokines that activate the coagulation cascade, leading to increased fibrin formation and
subsequent degradation. This process results in elevated circulating levels of D-dimer, which
serves as a marker of systemic fibrinolysis and inflammation. Shahi et al. [1] introduced this
mechanism as a key reason why D-dimer has diagnostic utility in identifying PJI. Since then,
several studies have explored the utility of serum D-dimer in detecting PJI. However, their
diagnostic accuracy has varied, likely due to differences in the threshold, inclusion criteria,
measurement methods, and study designs. Reported pooled sensitivity of approximately 0.73 to
0.81 and specificity of 0.74 to 0.78 for D-dimer, using thresholds between 756 and 1,250 ng/mL.
[2-9]

Diagnostic Performance of D-dimer: D-dimer, a fibrin degradation product, reflects the
fibrinolytic activity associated with inflammation and infection. A meta-analysis of studies on D-
dimer in PJI reported pooled sensitivity and specificity values of 0.81 (95% CI: 0.71-0.88) and
0.74 (95% CI: 0.61-0.84)[10], respectively. Notably, Shahi et al. [1] identified a sensitivity of
0.89 and a specificity of 0.93 for serum D-dimer when a threshold of 850 ng/mL was applied.
Similarly, studies such as those by Wang et al. and Hu et al. reported consistent findings, with
Wang et al. [11] demonstrating an AUC of 0.85 and Hu et al. [12] identifying a sensitivity of
0.88 and specificity of 0.89 at a threshold of 995 ng/mL. These findings suggest that D-dimer is a
highly sensitive marker, making it useful for screening purposes. Furthermore, its diagnostic
utility has been validated in diverse patient populations, including those with low-grade
infections, where traditional markers such as CRP and ESR may fail to provide conclusive



results. In a study by Pannu et al. [13], the authors found that D-dimer has high sensitivity
(97.5%) and NPV (95.4%) in PJIs caused by low virulent organisms. However, D-dimer’s
specificity can be limited by confounding factors such as systemic inflammatory conditions,
malignancies, or recent surgical interventions. Thus, integrating D-dimer with other diagnostic
markers, such as fibrinogen, CRP, and synovial fluid analysis, can enhance its overall diagnostic
accuracy and clinical applicability.

Diagnostic Performance of Fibrinogen: Plasma fibrinogen, a coagulation-related protein, has
emerged as a robust marker with higher specificity compared to D-dimer. Studies have reported
fibrinogen's specificity to range from 0.85 to 0.90, with sensitivity values around 0.86. [2,14] Its
diagnostic accuracy, reflected in an area under the curve (AUC) of 0.916, supports its use as a
confirmatory test. [15] The cost-effectiveness and wide availability of fibrinogen further enhance
its clinical applicability. Additionally, fibrinogen may provide added value in differentiating
infectious from aseptic failure in complex cases. [16] Recent findings, such as those by Huang et
al. [14], highlight the potential of fibrinogen to outperform D-dimer in diagnostic precision,
particularly in distinguishing PJI from aseptic loosening. Their study noted a sensitivity of 0.78
and specificity of 0.88 for fibrinogen at a threshold of 4.01 ug/mL, which was comparable to
conventional markers like CRP and ESR, but with enhanced specificity in certain clinical
scenarios. The robust performance of fibrinogen underlines its utility as an adjunct in diagnosing
PJI, especially in low-grade or indolent infections where traditional inflammatory markers might
falter. It is crucial to recognize that fibrinogen and D-dimer share a physiological relationship, as
fibrinogen is converted to fibrin, which subsequently degrades into D-dimer. This dynamic
means that elevations in fibrinogen and D-dimer often occur in parallel, providing
complementary insights into the coagulation and fibrinolytic processes. As such, fibrinogen
should be considered following and synonymous with D-dimer, with both markers collectively
reflecting the coagulation cascade's activity in inflammatory and infectious states.[17,18]

While conventional markers such as C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR) remain integral to the diagnosis of PJI, both markers exhibit limitations in cases of low-
grade infections or those caused by indolent organisms like Cutibacterium acnes. D-dimer and
fibrinogen, by reflecting different pathophysiological mechanisms, complement these traditional
markers and improve diagnostic yield.

Both fibrinolytic markers are minimally invasive and widely available, making them accessible
tools for clinical practice. However, variations in thresholds, sampling methods (serum versus
plasma), and patient comorbidities must be considered to optimize their diagnostic accuracy.
Standardization of these factors will be essential for broader clinical adoption.

Several systematic reviews and meta-analyses underscore the importance of these markers. For
instance, Wang et al. [8] demonstrated that D-dimer and fibrinogen are valuable additions to the



diagnostic algorithm, particularly in ambiguous cases. Prospective studies with standardized
protocols will further elucidate their roles and establish robust guidelines for their application.

Conclusion:

The integration of fibrinolytic markers, such as D-dimer and fibrinogen, into the diagnostic
framework for PJI enhances diagnostic accuracy and complements traditional methods. D-dimer
is recommended for its high sensitivity and suitability as a screening tool, particularly excelling
in the detection of low-virulence organisms, which are often challenging to diagnose with
traditional markers. Fibrinogen, with its superior specificity, serves as an effective confirmatory
test, especially in distinguishing infectious from aseptic failures. Both markers, being
physiologically linked as fibrinogen is converted to fibrin and subsequently degrades into D-
dimer, often exhibit parallel elevations, further highlighting their diagnostic synergy. These
properties underline their potential to transform the diagnostic landscape for PJI. Future research
should focus on standardizing thresholds, optimizing clinical algorithms, and validating these
findings across diverse patient populations and clinical settings to refine their application and
improve patient outcomes.
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