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Background: Mycoplasma is an opportunistic pathogen causing both urogenital and extra-
genital infections. The lack of cell wall renders Mycoplasma difficult to culture and identify
with ordinary methods. Next-generation sequencing (NGS) is a new technology helping a lot
in the diagnosis of infective diseases. In this case, NGS played a key role in the diagnosis of
Mpycoplasma infection.

Case presentation: A mid-aged man suffering from renal cyst underwent cyst incision
followed by invasive treatments to eliminate hematoma caused by renal artery hemorrhage.
After the cyst incision operation, the patient had a persistent high temperature. The persistent
increase of blood neutrophile granulocyte count and C-reaction protein suggested an unre-
solved infection. The empirically chosen anti-infective agents were meropenem and linezolid
since the ordinary bacterial cultures of surgical site drainage and blood yielded a negative
result. At postoperation day (POD) 17, NGS result of his drainage clearly indicated the
pathogen was Mycoplasma hominis. At POD 24, the drug sensitivity test showed resistance
to quinolones, clarithromycin and erythromycin, but intermediate to azithromycin. Since
then, the antimicrobial agents were changed into azithromycin and kept unchanged until the
patient was fully recovered and discharged at POD 39.

Conclusion: When the ordinary laboratory diagnostic methods failed, NGS diagnosis could
reduce the hospitalization expenses and shorten the lengths of hospital stay.
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Introduction

Mycoplasma species are often isolated from genitourinary system from healthy adults and
sometimes cause upper genitourinary tract infection." It is also reported being isolated
from several different categories of extragenital infections.” The growth of untypical
bacterial pathogens such as Mycoplasma needs special growth media® or commercially
available kits.*> Next-generation sequencing (NGS) is a powerful new technology to
uncover the identity of pathogens which was difficult to be identified by traditional
methods.® In this case, NGS helps to diagnose the infection of Mycoplasma hominis
(M. hominis) in a renal cyst and hematoma of a patient without immunosuppression.

Case presentation

Medical history and preliminary diagnosis
A 54-year-old male patient with Han nationality was presented in the Department of
Urology of a tertiary hospital, because of a cyst in the right kidney. The cyst was found 5
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years ago during a physical examination, and it was left
untreated until recently it became obviously bigger. The
patient reported a past history of hypertension for 2 years,
whose highest record was 140/90 mmHg. He had taken biso-
prolol 2.5 mg qd for treatment. No history of other disorders
was reported.

The preoperation computed tomography (CT) showed
that the middle and low pole of the right kidney had ellip-
tical cystic which had low density with clear border and no
enhancement. And there was also an adrenal nodular hyper-
plasia presented in the left adrenal (Figure 1A). And the
patient also had a ++++ leukocyte esterase urinalysis result
which equaled >500 WBC/mL. The diagnoses of the patient
were 1) acquired renal cyst, 2) benign adrenal tumors, 3)
hypertension, 4) urinary tract infection.

Surgical operations

The patient undertook a selective operation during which
surgeons performed a renal cyst incision with flexible ure-
teroscope. After general anesthesia, Storz ureteroscope was
placed through the urethra. According to preoperative CT
image localization, laser (1.0 J x 20 Hz) was used to incise
the mucosal wall of the bulging collecting system. There
were loose tissues and no clear cyst wall. Ultrasound-
guided puncture of right kidney cyst was performed. The
incision was about 1.5 cm without bleeding. Double-J tube
and catheter were indwelled after the operation.

At postoperation day (POD) 2, patient suffered from
abdominal distension and pain, with the drop of blood
pressure and hemoglobin. Bedside color Doppler ultrasono-
graphy showed that a moderate echo mass was in front of

Figure | (A) An elliptical cyst located in middle and low pole of the right kidney, which had low density with clear border and no enhancement, had been found. The size of
the cyst was about 36 X 51x* 37 mm. And there was also an adrenal nodular hyperplasia with the diameter of 5 mm presented in the left adrenal. The left renal pelvis was
compressed, and the left kidney was normal in size and position, with regular morphology and no abnormal density in renal parenchyma. Bilateral ureters showed no
dilatation and abnormal density shadow. (B) At POD4, compared with the previous CT image, D] tube could be seen in the right urinary tract, and high-density artifacts
were seen in the right sinus. The shape of the right kidney was irregular and the density was not uniform. There were multiple wedge-shaped high-density shadows, and
exudation and high-density shadows were seen around the right kidney and behind the peritoneum. The maximum cross section was about 104 x 72 mm. The middle and
lower pole of the right kidney showed elliptical cystic low density, which was slightly smaller than the former, and the size was about 4.5% 2.6 cm. The size and shape of the
left kidney can be seen. The left renal pelvis and ureter had no obvious dilatation or abnormal density shadow. (C) At POD |4, double-J tube could be seen. Drainage tube
shadows were seen in the right retroperitoneal space. High-density artifacts can be seen in the right sinus. The morphology of the right kidney was irregular and the density
of parenchyma was uneven. The cystic density in front of the right iliac psoas was obviously lower compared with before. A small amount of fluid in the abdomen and pelvis
was presented. (D) At POD 27, high-density artifacts can be seen in the right sinus. The morphology of the right kidney was irregular and the density of parenchyma became
more uniform. The size of the irregular cystic shadow in the anterior part of right iliopsoas muscle was smaller, and the density was lower than before. A smaller amount of
effusion was seen in the abdominal cavity. And no clear effusion was found in the pelvic cavity.
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psoas major muscle about 5 cm from the lower pole of right
kidney. Renal artery embolization was performed success-
fully under local anesthesia, and renal artery branch hemor-
rhage was found during the operation (Figure 1B).

Three days later (POD 5), the patient’s hemoglobin
was 79 g/L. He suffered from tachycardia and atrial fibril-
lation. Four units of suspended red blood cell and 400 mL
plasma were transfused. Since the symptom of cardiac and
pulmonary insufficiency caused by abdominal distention,
diaphragmatic elevation and compression of the lungs
cannot be relieved, the patient undertook the removal of
the retroperitoneal hematoma. After the operation, he was
moved to intensify care unit (ICU).

Course of the disease after operations

Because of the renal artery hemorrhage and the damage of the
right renal structure, the patient suffered from perirenal and
retroperitoneal hematoma. The efficient drainage helped with
the reducoin of the hematoma and suspected urinary fistula.
Four times of CT results before and after the invasive opera-
tions are shown in Figure 1. However, since the cyst incision
operation, the inflammatory markers were high, which
included body temperature, blood neutrophile granulocyte

39

count (NEUT) and C-reaction protein, suggesting an infection
statue of the patient (Figure 2).

The steadily high levels of inflammatory markers
necessitated anti-infective agents. The timeline of the inva-
sive operations, symptoms and anti-infective medicine
prescriptions is shown in Figure 3. At POD 3-4, cefima-
zole was prescribed when the patient was in the urology
ward. When he was moved to ICU, the drug was changed
into cefoperazone/sulbactam for 3 days. Nevertheless, the
cephalosporin prescripts seemed not helpful to his symp-
toms. At POD 8-17, meropenem and linezolid were used
instead of cephalosporin. The symptoms and CT results
gradually improved (Figure 1C). During these days, all the
bacteria cultures of drainage and blood yielded a negative
result. However, some pin-point colonies were detected on
the Columbia blood agar (CBA) plate and chocolate agar
(Figure 4). The Gram stain failed to reveal any identifiable
shapes of a typical bacterium. And the identity of the
colonies could not be resolved with commonly used bac-
terial identification methods available in our laboratory. By
the time, meropenem and linezolid seemed effective since
his condition gradually improved though the infective
pathogens were unknown. At POD 14, the drainage was
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Figure 2 Blood neutrophile granulocyte count (NEUT 10%/L), C-reaction protein (CRP mg/L) and body temperatures from before-operation-day (BOD) | to POD 37.
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Operation POD 5, after POD 17,  with POD 39,
day, patient POD 3, remov.al of inflammatory markers patient was
underwent patient retroperitoneal lowered, hematoma || pop 20, NGS discharged
renal cyst underwent hematoma, smaller, patient was || resuits showed POD 24, after fully
incision with embolization patient was transferred back to mycoplasma dI'EJ-g. recovered.
flexible of renal transferred to ICU. department of urinary hominis sensitivity
ureteroscope. artery. surgery. infection result was
! reborted.
OD POD2 POD3 POD4 POD5 POD7 POD8 POD 17 POD 19 POD 20 POD 23 POD 24 POD 31 POD 39
[ | L]
POD 3-4, patient POD 8-19 serum sodium was below
suffered from normal level; POD 12-13 serum chlorine
POD 2, renal retroperitoneal ‘ was below normal level
hemorrhage hematoma
was ‘ POD 5-7 POD 20-23 POD 24-31
presented. | Cefoperazone/_sul POD 8-17 meropenem 1g tid; levofloxacin azithromycin 0.5g
POD 3-4 bactam 1.5g bid. linezolid 0.6g bid. 0.5g qd. qd.
Cefimazole 1g tid
POD 17-20 fosfomycin 4g qd.
POD2-24 body temperature of the patient rose. neutrophile granulocyte count and CRP elevated.,
the bacterial cultures of blood and drainage were negative..,
Figure 3 The timeline of this case with the times of invasive operation, symptoms and the prescripts of anti-infective agents.
2500 Coverage profile for mycoplasma hominis
2000
1500
£
Q
(0]
1000
500
0 [} "
0 100000 200000 300000 400000 500000 600000 700000 800000

position in ref_genome
Sample name: zlc_10380574_kidney | time: 2018-06-13 14:41:49

of mycoplasma_hominis / bp

The most optimal reference seq: CP009652.1|mycoplasma_hominis_ATCC_27545,_complete_genome

Data source: MAPMI | coverage: 70.20% | average depth: 26.9

CP009652.1 mycoplasma hominis ATCC 27545

CP011538.1 mycoplasma hominis strain sprott

AY169817.2 mycoplasma hominis hypothetical conserved protein gene

FP236530.1 mycoplasma hominis ATCC 23114

Mycoplasma_hominis_strain_X

CP009677.1 mycoplasma hominis strain AF1

0.050

Figure 4 The coverage profile and phylogenetic tree of the M. hominis strain X.

sent for next-generation-sequencing (NGS). The result
showed a M. hominis infection (Table 1, Figure 5),
which was reported to the attending doctor at POD 17.
The anti-infective agents were changed empirically to

HF559394.1 mycoplasma cynos C142

fosfomycin and levofloxacin. And the prescript was chan-
ged to azithromycin after the sensitivity test result was
reported. It was kept the same until the inflammatory
markers regained their normal levels and CT results
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Table | NGS result

Virus screen result

Species Reads count* Coverage” Estimated copies/mL
Bacteria screen result

Species Reads count* Coverage” Estimated copies/mL
| Mycoplasma hominis strain X 85,023 70.20% 880,000
Fungus screen result

Species Reads count Coverage Estimated copies/mL

Notes: *Reads count: sequences generated by high-throughput sequencing platforms; #coverage: the proportion of the whole genome covered by the sequence obtained

from the sequencing; -, no results detected.

Figure 5 The pin-point colonies grew on CBA plate.

showed this treatment was effective (Figure 1D). The
patient was fully recovered and discharged at POD 39.

After been discharged from the hospital, the patient
was called to come back to do a CT scan as follow-up
evaluation. He simply dismissed the requirement and did
not come back so far.

The NGS result and anti-infective drug

sensitivity result
The result of NGS showed that the most prominent pathogen
was M. hominis which had the highest reads count and the

estimated copy number and designed as M. hominis strain
X (Table 1). The genomic sequence of the strain X was
reconstructed. According to the sequence of strain X and
the data download from NCBI BLAST, a phylogenetic tree
was constructed with maximum likelihood method by
MEGA 7.0. The phylogenetic tree used HF559394.1
Mycoplasma cynos C142 as outgroup. The closest strain to
strain X was CP009652.1 M. hominis ATCC 27545 and
CP011538.1 M. hominis strain sprout (Figure 4).

The anti-infective drug sensitivity test was done
with M. hominis IST (BioMerieux, France), which is
a widely applied commercial Mycoplasma culture, detecting
and drug sensitivity test kit with satisfying sensitivity and
specificity®>. The result is show in Table 2. And the strain
X had resistance to quinolones, clarithromycin and erythro-
mycin. The sensitivity to azithromycin was intermediate.

Discussion and conclusion

Mpycoplasma species lack a cell wall and grow relatively
slowly. M. hominis appears as an amorphous mass when

Table 2 Anti-infective drug sensitivity result

Infection and Drug Resistance 2019:12

Drugs Result
Doxycycline hyclate S*
Josamycine S
Levofloxacin R*
Erythromycin R
Tetracycline S
Ciprofloxacin R
Azithromycin I"
Clarithromycin R
Abbreviations: S, sensitive; R, resistance; |, intermediate.
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being Gram-stained, and its identification and anti-
infective agent sensitivity test with routine culture meth-
ods are difficult.” The M. hominis is frequently isolated
from the lower genitourinary system from healthy adults
and is sometimes responsible for infections of the upper
genitourinary tract." Asymptomatic carriage of this bacter-
ium is common, and the majority of individuals do not
develop any disease.® Some researchers believed it had
some debatable negative effect on men fertility.”
The M. hominis is also reported being isolated from extra-
genital infection. Categories of such infections include
septicemia, joint infections, central nervous system infec-
tions, respiratory tract infections and wound infections”. It
was reported as a likely pathogen causing a hematoma or
perinephric abscess in renal transplantation receipts.”'*"'?
Nevertheless, sometimes normal people could suffer from
hematoma and abscess caused by M. hominis infection."

The patient in this case was basically a middle-aged
man who had no obvious underlying disease leading to
a possible immunosuppressive statue. He suffered from
a renal cyst in right kidney. After the cyst was incised,
renal artery hemorrhage occurred and he underwent two
extrainvasive operations to stop the bleeding and eliminate
the hematoma. Since he reported having hypertension for
2 years, we suspect it was the possible cause of the renal
artery bleeding. He experienced a long-term fever indict-
ing infection but without any culture finding. The culture
media used for routine bacterial culture in our laboratory
included CBA, MacConkey agar and chocolate agar,
neither of which is the suitable growth media for
Mycoplasma. The identity of the pin-point colonies was
a frustrating myth which could not be solved by the
routine methods available in our lab, including
BioMerieux Compact II (France) and MALDI-TOF
(Bruker, Germany). The NGS helped us uncover this find-
ing and rendered it possible to do Mycoplasma drug sen-
sitivity test.

The drug sensitivity test showed that the M. hominis
strain X was resistant to most macrolide agents and quino-
lones. The drug sensitivity pattern was similar to previous
reports.'*'> Although the drug sensitivity test showed that
the tetracycline was senitive, the notorious side effects of
tetracycline on young patients'® render the usage of this
medicine very limited in China. Since the sensitivity to
azithromycin was intermediate in this case, it was chosen
as a single drug prescript. And it was proved to be effective.
Before that, the physicians in ICU tried their luck with
meropenem and linezolid. Since M. hominis was reported

sensitive to linezolid,'” we speculate that linezolid maybe
the real effective agent which cured the severe infection.
This case also indicates that we should pay attention to
Mpycoplasma infection of patients undergoing renal cyst
incision or other surgeries.

In this case, it was the NGS that helped with the
diagnosis of the infection. Before the explicit pathogen
and corresponding drug sensitivity were reported, the
empirical antibiotics were applied including cephalospor-
ins, meropenem and linezolid. Such prescripts lasted for
about 2 weeks and costed up to more than $2000, not
mention the expenses generated from the elongated hospi-
tal stay. Although the cost of NGS was higher than the
routine bacterial culture and identification, it could cer-
tainly save a lot of money costed by useless medication
and shorten the hospitalization time.

Ethics approval and consent to
participate

According to the Declaration of Helsinki and International
ethical guidelines for biomedical research involving human
the ethics
Changgung hospital supervised the treatment and operation

subjects, committee of Beijing Tsinghua
of the patient reported in this case report. The committee
approved the study procedure. The reference number of the
approval is 18149-0-01. The patient was fully aware of the
data obtained from him was used in this study. He signed the
informed consent and provided a written informed consent
for the case details to be published.

Abbreviations list

NGS, technology; OD,
operation day; POD, postoperation day; D-J tube,
Double-J tube; NEUT, blood neutrophile granulocyte
count; CRP, C-reaction protein; CBA, Columbia blood
agar; M. hominis, Mycoplasma hominis.

next-generation sequencing

Availability of data and material

The sequence of the M. hominis strain has been submitted
to NCBI Blast. This data set will be available within dates
in the link https://www.ncbi.nlm.nih.gov/bioproject/
507519. All the related data was presented in the
manuscript.
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