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Abstract: To our knowledge, the periprosthetic joint infection (PJI) caused by Mycoplasma
hominis is a rare postoperative complication after total knee arthroplasty (TKA). Just a few
cases associated with Mycoplasma hominis infection after TKA were reported all over the
world currently. In view of the difficulty involved in isolating this microorganism,
Mycoplasma hominis infection may be under-recognized and should be considered in
culture-negative cases where the microbial etiology is not easily identified. Metagenomic
sequencing is a new tool to identify pathogens undetected by conventional methods. In this
report, we present a case where metagenomic sequencing was used to identify Mycoplasma
hominis as a novel PJI pathogen after TKA in our hospital.

Keywords: knee, infection, Mycoplasma hominis, metagenomic sequencing

Introduction

Total knee arthroplasty (TKA) is a common and effective orthopedic procedure to
treat severe osteoarthritis and rheumatoid arthritis.' Periprosthetic joint infection-
(PJT) proves to be a serious complication following TKA.? Although the overall
incidence of PJI is low at 0.5-2.0% after primary TKA, it still brings a large burden
on patients’ health and finance.>* Mycoplasma hominis which exists mainly in the
urinary tract and genital can also cause inflammation.>® The Mycoplasma hominis
infection is a rare postoperative complication after TKA. Given the difficulty of
isolating this microbe, Mycoplasma hominis PJI may be underestimated, making
clinical treatment difficult. In this article, we have introduced metagenomic sequen-
cing to identify this pathogen undetected by conventional methods. This report was
approved by the Ethics Committee of Baoding No.1 Central Hospital and written
informed consent has been provided by the patient to have the case details and any
accompanying images published.

Case Report

A 54-year-old male patient was admitted to the orthopedic department of our
hospital in November 2020 with bilateral knee osteoarthritis. The patient developed
pain in both knees without obvious cause since 10 years ago. In addition, symptoms
and joint function worsened despite conservative treatments of physical therapy and
taking medicines. Over the past month, due to the severe knee pain which cannot be
relieved by medication, the patient came to our hospital for further treatment. The
patient was healthy without hypertension, coronary heart disease or diabetes. Both
C reactive protein (CRP) and erythrocyte sedimentation rate (ESR) were normal
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before operation. Other laboratory results were all negative
at admission. Then the patient accepted TKA on both sides
under general anesthesia. The drainage tube was not
placed routinely in our hospital after TKA surgery. The
patient took cefamandole to prevent infection for about 72
hours postoperatively.

Due to postoperative pain and poor diet, hemoglobin
dropped to 58.0g/1 on the third day after surgery. So we
transfused 4 units of red blood cells and 400mL of plasma
to improve anemia. Two days later, the patient experienced
increasing pain on both knees and swelling on the left
knee. The body temperature increased to 38.0°C without
effusion of the two knees. The results of blood test sug-
gested that CRP concentration increased to 78.7 mg/l and
ESR to 121 mm/hour while hemameba did not change
significantly. Then the patient was treated empirically
with vancomycin and cefoperazone. The patient reported
ongoing knee pain and fever (range from 37.1°C to
37.8°C), but no effusion or sinus. Despite the combination
of these two antibiotics, his ESR and CRP remained ele-
vated, respectively.

On the 12th day after the surgery, laboratory results
were as follows: ESR of 100 mm/hour (normal range, 0—
15 mm/hour), CRP of 139 mg/l (normal, <8.0 mg/l),
hemameba of 10.9x10%/L (normal range, 3.5-9.5x10°/L),
neutrophil of 9.12x10°/L (normal range, 1.8-6.3x10°/L).
Physical examination revealed a small effusion and
a draining sinus over the anterior portion of the tibia on
the left knee. Aerobic and anaerobic cultures of the syno-
vial fluid were negative. Two days later, we performed the
first phase of the debridement surgery in which synovium
was removed and the polyethylene insert was replaced.
During the operation, complete debridement was achieved
through repeated irrigation of hydrogen peroxide, iodo-
phor and saline solution. Meanwhile, we placed vancomy-
cin into the knee joint and inserted drainage tubes to drain
fluid. The drainage tube was pulled out 48 hours after
surgery. Purulent material and inflammatory tissue were
observed during surgery and three tissue specimens were
submitted for aerobic and anaerobic culture. But bacterial,
mycobacterial, and fungal culture were negative. The
patient was treated empirically with vancomycin, cefoper-
azone and rifampicin.

To our surprise, after the debridement surgery, the
patient still reported ongoing knee pain and fever (range
from 37.4°C to 38.0°C). The results of blood test sug-
gested that ESR and CRP remained markedly elevated to
130 mm/hour and 239 mg/l, respectively (Figure 1). Five

days after the debridement surgery, he developed swelling
and eventually drainage from two sinus tracts around the
left knee and one sinus tract around the right knee. In view
of the patient’s clinical presentation and negative bacterial
culture, metagenomic sequencing was used to identify the
pathogen of the patient. The first metagenomic sequencing
was carried on BioelectronSeq4000 instrument (Boao
Institute of Biotechnology, Beijing, China) and this came
back positive for Mycoplasma hominis. A second gene
sequence analysis was also strongly positive for
Mycoplasma hominis. Therefore, Mycoplasma hominis
then treated with

a combination of moxifloxacin, doxycycline and imipe-

infection was confirmed. We
nem. After about 15 days, the secretion was gradually
decreased with the wound scabbed and cured in the end.
The ESR, CRP, and temperature were all normal. Then,
the patient took moxifloxacin and doxycycline orally for 6
months. At present, the patient has stopped antibiotics for
one month, and has no knee pain and normal temperature.

Discussion
PJI can be caused by a wide range of pathogens, including
gram-positive and gram-negative bacteria, anaerobic bac-
teria, and fungi.>*’ Staphylococcus proves to be the most
common bacteria, accounting for about 70.0-80.0% of all
types.® However, in rare cases, PJI is caused by myco-
plasma, especially when standard culture is negative.
Identifying these pathogens by culture can be challenging
for a variety of reasons, including prior antibiotic use,
fastidious nature of the organisms, or growing in
a biofilm state.® This has significant implications for treat-
ment because of the need to identify sensitive antibiotics.
Metagenomic sequencing is particularly useful in expe-
diting the identification of slow-growing bacteria that may
require several weeks of culture or display relevant biochem-
ical reactions for identification purposes.” Some case reports
have demonstrated its value in the clinical setting of hard-to-
diagnose infections, particularly mycoplasma infections.®'°
Total nucleic acid was extracted from the sample. Both DNA
and RNA sequencing libraries were constructed. Qualified
DNA and RNA libraries were then amplified, quantitated and
single-end sequenced on BioelectronSeq4000 sequencers.
High quality data were obtained by removing low quality
data and data with a length of less than 35 bp. Then, the data
conforming to the human reference genome sequence were
removed from the high quality data using the Burrows-
Wheeler Alignment."' The remaining data were compared
with four microbial databases including dedicated bacteria
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Figure | Changes of inflammatory markers during antibiotics treatment ((A) CRP, (B) ESR and (C) WBC).

(13,362 species), fungi (1659 species), viruses (7374 spe-
cies), and parasites (153 species) to obtain the sequence
number that could be matched with a certain pathogen. In
this case, Mycoplasma hominis with 1251 readers was
detected. The total length of this species genome was
688435bp and the total length of the measured species
sequence splice was 113457bp, with a coverage rate of
16.48%.

Vancomycin and beta-lactam antibiotics are completely
invalid for Mycoplasma hominis because their target is the
cell wall. So our initial therapy including vancomycin and
cefoperazone showed no efficacy against Mycoplasma homi-
nis. The most common antimycoplasma drugs are divided
into three groups: tetracycline, macrolides and fluoroquino-
lones. Owing to mutations in the 23S rRNA gene,
Mycoplasma hominis is intrinsically resistant to C14 (roxi-
thromycin and clarithromycin) and C15 macrolides (erythro-
mycin and azithromycin).'* So we did not choose macrolides
for treatment. Doxycycline was proved the most active choice

13:1% Quinolones or

for the treatment of Mycoplasma hominis.
tetracyclines were active against Mycoplasma hominis and
moxifloxacin appeared to have the greatest activity as the
most effective therapeutic agent.'> The patient in our case

therefore switched to the right regimen of the combination of

moxifloxacin and doxycycline with a marked improvement of
clinical syndromes and a favorable result. We also observed
that the CRP level was relevant to the development of dis-
ease, while other indicators of infection did not change much.

In the current study, the number of reads uniquely
aligned to the reference genome of Mycoplasma hominis
was not very high. This may be due to the small amount of
nucleic acid extracted from the specimen.

In conclusion, Mycoplasma hominis PJI should be con-
sidered in patients with culture-negative infection who do
not respond to traditional antibiotics. CRP level is closely
related to disease progression and is indicative of the
entire course of treatment. The success of diagnosis in
the present case indicates that metagenomic sequencing
has great potential for diagnosing Mycoplasma hominis
which provides strong support to guide physicians in
selecting the appropriate pharmacotherapy.
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