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Periprosthetic joint infection (PJI) is a catastrophic complication after arthroplasty.
However, at present, there is still a lack of an accurate and efficient method for the

diagnosis of PJI. In recent years, increasingly attention has been paid to the value of
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synovial fluid biomarkers in the diagnosis of P]I. In this article, we reviewed the current
clinical studies related to synovial fluid D-lactate and analyzed the clinical value of
D-lactate in the diagnosis of PJI.
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Background

Periprosthetic joint infection (PJI) is a devastating complication
after arthroplasty. Prompt establishment of an infection diagnosis
is critical but can be very challenging at present [1]. Conventionally,
the most used diagnosis methods for the diagnosis of P]I are
peripheral blood tests, imaging examination, and microbiological
examination. No single test is accurate enough for PJI diagnosis,
and the test results must be combined with clinical history and
symptoms. The diagnosis of PJI are limited in daily clinical practice
due to their complexity [2]. A more specific and sensitive routine
test for the diagnosis of PJI is badly needed. In recent years,
increasingly attention has been paid to the value of synovial fluid
biomarkers in the diagnosis of P]I [3]. At present, two studies [4,5]
have reported that the synovial fluid D-lactate has high sensitivity
and specificity in the diagnosis of PJI, and it is expected to become a
new biomarker of synovial fluid.

The Biological Function of D-lactate

Lactate can be divided into D-lactate and L-lactate, which
are isomers of each other. As the product of glucose metabolism,
L-lactate is the main part of lactate in the human body. D-lactate is
produced almost entirely by bacteria in the human body, which is
a pathogen specific metabolite and can be detected in body fluids.
Due to the lack of D-lactate dehydrogenase in tissue cells, D-lactate

is metabolized slowly in the human body [6].

The Role of D-lactate in Bacterial Infection

As early as 1989, Smith et al. [7] analyzed 264 human fluid
samples and found that D-lactate can be used as an infection marker
to detect bacterial infections in various body cavities, such as
thoracic cavity, abdominal cavity, and the sensitivity and specificity
of D-lactate for the diagnosis of bacterial infections were 79.7% and
99.5%, respectively. The study of Korte kangas et al. [8] found that
the concentration of D-lactate in the synovial fluid of patients with
septic arthritis was significantly higher than that of patients with
extraarticular infection.

The Role of D-lactate in PJI

Yermak et al. [4] analyzed 148 synovial fluid, including 44 from
patients with PJI, and 104 from patients with aseptic loosening. The
study found that the sensitivity and specificity of D-lactate for the
diagnosis of PJI were 86.4% and 80.8%, respectively. Karbysheva et
al. [5] analyzed 224 synovial fluid, including 71 from patients with
PJI, and 153 from patients with aseptic loosening. The study found
that the sensitivity and specificity of D-lactate for the diagnosis
of PJI were 94.3% and 78.4%, respectively. Since D-lactate is a
quantitative test, the authors further compared the accuracy
of D-lactate in diagnosing PJI under different thresholds and
determined that the best cut-off value of D-lactate was 1.3mmol/L.
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Challenges and Future Considerations

D-lactate has important potential value for the diagnosis of
PJI, and the advantage of high sensitivity makes this biomarker
particularly suitable for the screening of PJI and is expected to
be a new biomarker for the diagnosis of PJI. D-lactate also has
deficiencies in the diagnosis of PJI. For example, the acquisition
of synovial fluid is invasive and the diagnosis specificity is low. In
the future, more research is needed to improve the accuracy of
D-lactate in the diagnosis of PJL.

Author Contributions

All the authors potentially contributed to this manuscript.

References

1. KapadiaBH, BergRA, Daley]A, Fritz ], Bhave A, etal. (2016) Periprosthetic
joint infection. Lancet (London, England) 387(10016): 386-394.

2. Parvizi ], Tan TL, Goswami K, Higuera C, Della Valle C, et al. (2018) The
2018 Definition of Periprosthetic Hip and Knee Infection: An Evidence-

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2020.32.005229
Wei Sun. Biomed ] Sci & Tech Res

@ ® This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

Based and Validated Criteria. The Journal of arthroplasty 33(5): 1309-
1314.

3. Deirmengian C, Kardos K, Kilmartin P, Cameron A, Schiller K, et al.
(2014) Diagnosing PJI: has the era of the biomarker arrived? Clinical
orthopaedics and related research 472(11): 3254-3262.

4. YermakK, Karbysheva S, Perka C, Trampuz A, Renz N (2019) Performance
of synovial fluid D-lactate for the diagnosis of PJI: A prospective
observational study. The Journal of infection 79(2): 123-129.

5. Karbysheva S, Yermak K, Grigoricheva L, Renz N, Perka C, et al. (2020)
Synovial Fluid d-Lactate-A Novel Pathogen-Specific Biomarker for the
Diagnosis of PJI. The Journal of arthroplasty 35(8): 2223-2229.

6. Ewaschuk ]JB, Naylor JM, Zello GA (2005) D-lactate in human and
ruminant metabolism. The Journal of nutrition 135(7): 1619-1625.

7. Smith SM, Eng RHK, Frank B (1986) Use of D-lactic acid measurements
in the diagnosis of bacterial infections. Journal of Infectious Diseases
154(4): 658-664.

8. Smith SM, Eng RH, Campos JM, Chmel H (1989) D-lactic acid
measurements in the diagnosis of bacterial infections. Journal of clinical
microbiology 27(3): 385-388.

Assets of Publishing with us
BIOMEDICAL

RESEARCHES e Global archiving of articles

Immediate, unrestricted online access

B s .
Ot
ai’t't

Y

w

Rigorous Peer Review Process
¢ Authors Retain Copyrights
e Unique DOI for all articles

https://biomedres.us/

Copyright@ Wei Sun | Biomed ] Sci & Tech Res | BJSTR. MS.ID.005229.

24856


http://dx.doi.org/10.26717/BJSTR.2020.32.005229
https://www.sciencedirect.com/science/article/abs/pii/S0140673614617980
https://www.sciencedirect.com/science/article/abs/pii/S0140673614617980
https://www.sciencedirect.com/science/article/abs/pii/S0883540318302262
https://www.sciencedirect.com/science/article/abs/pii/S0883540318302262
https://www.sciencedirect.com/science/article/abs/pii/S0883540318302262
https://www.sciencedirect.com/science/article/abs/pii/S0883540318302262
https://www.researchgate.net/publication/260486043_Diagnosing_Periprosthetic_Joint_Infection_Has_the_Era_of_the_Biomarker_Arrived
https://www.researchgate.net/publication/260486043_Diagnosing_Periprosthetic_Joint_Infection_Has_the_Era_of_the_Biomarker_Arrived
https://www.researchgate.net/publication/260486043_Diagnosing_Periprosthetic_Joint_Infection_Has_the_Era_of_the_Biomarker_Arrived
https://www.sciencedirect.com/science/article/abs/pii/S0163445319301598
https://www.sciencedirect.com/science/article/abs/pii/S0163445319301598
https://www.sciencedirect.com/science/article/abs/pii/S0163445319301598
https://www.sciencedirect.com/science/article/abs/pii/S0883540320302643
https://www.sciencedirect.com/science/article/abs/pii/S0883540320302643
https://www.sciencedirect.com/science/article/abs/pii/S0883540320302643
https://academic.oup.com/jn/article/135/7/1619/4663874
https://academic.oup.com/jn/article/135/7/1619/4663874
https://academic.oup.com/jid/article/154/4/658/2190304
https://academic.oup.com/jid/article/154/4/658/2190304
https://academic.oup.com/jid/article/154/4/658/2190304
https://jcm.asm.org/content/27/3/385
https://jcm.asm.org/content/27/3/385
https://jcm.asm.org/content/27/3/385
https://biomedres.us/submit-manuscript.php
https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2020.32.005229

	The Role of D-Lactate in the Diagnosis of Periprosthetic Joint Infection
	Abstract
	Keywords
	Background
	The Biological Function of D-lactate
	The Role of D-lactate in Bacterial Infection
	The Role of D-lactate in PJI 
	Challenges and Future Considerations

	Author Contributions 
	References

