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Abstract
BACKGROUND 
Gardnerella vaginalis (G. vaginalis) is a facultative anaerobic bacteria known to 
cause bloodstream infections. However, cases are very rare in clinics. There is 
very limited clinical experience in the treatment of bloodstream infections caused 
by G. vaginalis. Therefore, there is an urgent need for effective antibacterial drugs 
to treat patients with bloodstream infections caused by G. vaginalis.

CASE SUMMARY 
A woman who underwent a cesarean section presented with a sudden onset of 
high fever 1-d post-surgery. The blood cultures suggested an infection due to G. 
vaginalis, and treatment with cefoperazone-sulbactam was started. After 5 d of 
treatment, there was a decrease in the hemogram; however, the temperature and 
C-reactive protein levels remained high. Based on clinical experience and a review 
of literature, the treatment was modified to include ornidazole in combination 
with cefoperazone-sulbactam. Following a week of treatment, the temperature, 
hemogram and C-reactive protein levels returned to normal, and blood cultures 
turned negative, suggesting a therapeutic effect of the combination treatment.

CONCLUSION 
This case highlighted the effective use of cefoperazone-sulbactam combined with 

https://www.f6publishing.com
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ornidazole for bloodstream infection caused by G. vaginalis following a cesarean section.

Key Words: Gardnerella vaginalis; Bloodstream infections; Anti-infective; Cefoperazone-sulbactam; 
Ornidazole; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We analyzed a case of bloodstream infection caused by Gardnerella vaginalis after cesarean 
section. We believe that our study makes a significant contribution to the literature because it indicates 
that cefoperazone-sulbactam combined with ornidazole is an effective therapy for bloodstream infection 
caused by Gardnerella vaginalis after cesarean section.

Citation: Mu Y, Li JJ, Wu X, Zhou XF, Tang L, Zhou Q. Cefoperazone-sulbactam and ornidazole for Gardnerella 
vaginalis bloodstream infection after cesarean section: A case report. World J Clin Cases 2022; 10(26): 9323-9331
URL: https://www.wjgnet.com/2307-8960/full/v10/i26/9323.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i26.9323

INTRODUCTION
Haemophilus vaginalis, is a gram-negative bacillus that was first isolated as early as 1953 from male 
patients with urethritis and prostatitis and female patients with cervicitis[1]. The development of 
electron microscopy helped scholars identify the characteristics of the bacterium as that resembling 
gram-negative bacteria. The Gardnerella genus was officially included in Bergey’s Handbook of 
Systematic Bacteriology in 1984, and Gardnerella vaginalis (G. vaginalis) is the only strain of this genus. G. 
vaginalis colonizes the anus and rectum of healthy adult men, women and children and is mostly 
transmitted through sexual intercourse. It is reported that G. vaginalis is associated with a variety of 
infectious diseases and is the main causative pathogen of bacterial vaginosis[2]. Clinicians have 
previously isolated G. vaginalis from patient amniotic fluid, prostatic fluid, semen and ascites[3-5]. 
Additionally, there are few reports of G. vaginalis-induced maternal bloodstream infection. In this 
report, a case of G. vaginalis bloodstream infection after a cesarean section (C-section) was analyzed to 
provide a reference for clinical treatment.

CASE PRESENTATION
Chief complaints
The patient (female, aged 31 years, height 165 cm, weight 65 kg, Han nationality) presented with sudden 
fever on the 1st day after a C-section, and the highest temperature was recorded at 39.7 ℃.

History of present illness
The patient was admitted to the hospital for delivery at 38+2 wk of pregnancy on November 17, 2021. 
Since the lower segment of the uterus was thin and the fetus was full-term, scar uterine rupture could 
occur during vaginal delivery. Therefore, after excluding surgical contraindications, the patient 
underwent a C-section under spinal anesthesia on November 19, 2021. During the surgery, abnormal 
proliferation of varicose blood vessels was found in the lower segment of the uterus, and dense 
adhesion was noted in the bladder. After decomposing a part of the adhesion, a baby boy (Apgar 10/10) 
was successfully delivered. Once the umbilical cord was cut, the patient was prophylactically 
administered cefoxitin 2 g to prevent post-surgical infections. The placenta and fetal membrane were 
delivered completely, and the postoperative bleeding was 300 mL. The patient was given misoprostol 
0.4 mg anal plug and ergometrine maleate 0.2 mg intramuscular injection post-surgery to strengthen 
uterine contractions, and she was started on 80 mg of sodium kalo sulfonate intravenous drip to stop the 
bleeding.

History of past illnesses
The patient was a healthy female with no significant ailments reported in her medical history. There 
was no history of dyslipidemia, hypertension, diabetes or other diseases. The patient reported regular 
menstruation in the past, married at an appropriate age, and the spouse was healthy. Her pregnancy 
history was 1-0-3-1. The patient had previously given birth to a son by C-section in 2015.

https://www.wjgnet.com/2307-8960/full/v10/i26/9323.htm
https://dx.doi.org/10.12998/wjcc.v10.i26.9323
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Personal and family history
The patient reported no family history of inherited diseases or premature coronary heart disease.

Physical examination
The highest body temperature was recorded to be 37.7 ℃ on day 1 post-surgery.

Laboratory examinations
The following were the laboratory examination results after the C-section: White blood cell (WBC), 15.97 
× 109/L; neutrophil count (NEUT), 84.7%; and C-reactive protein (CRP), 93.96 mg/L. Blood culture 
suggested the presence of G. vaginalis in anaerobic bottles (left and right sides).

Imaging examinations
The patient did not have an imaging examination.

FINAL DIAGNOSIS
Postpartum bloodstream infection.

TREATMENT
Day 1 post-C-section
The patient spiked a sudden fever in the afternoon, and the highest temperature of 39.7 ℃ was recorded 
at 10:00 pm. Routine blood examinations were as follows: WBC, 15.97 × 109/L; NEUT, 84.7%; and CRP, 
93.96 mg/L. A blood sample was collected from the patient (left and right sides) for bacterial culture 
(aerobic bottle + anaerobic bottle). The antibiotic was changed to cefoperazone-sulbactam (2:1) 3 g q12h 
to strengthen anti-infective treatment.

Day 2 post-C-section
The patient’s temperature was reported as 38.6 ℃ and 38 ℃ at 2:00 am and 6:00 pm, respectively. The 
patient’s uterine contractions were good, the uterine fundus recovered to the size of two fingers under 
the umbilicus, the abdominal incision was dry and clean, and the patient’s intestinal function had been 
restored.

Day 3 post-C-section
The patient’s temperature was normal. Routine blood examination indicated: WBC, 10.38 × 109/L; 
NEUT, 71.3%; and CRP, 93.96 mg/L. The microbiology lab noted that the bacterial cultures suggested 
the growth of small gram-negative bacilli. As a result, the dose frequency of cefoperazone-sulbactam 
was increased to q8h.

Day 4 post-C-section
The patient reported her highest temperature of 37.6 ℃ at 2:00 pm. A blood sample was collected from 
the patient (left and right sides) for bacterial culture (aerobic bottle + anaerobic bottle) for the second 
time.

Day 6 post-C-section
The patient’s highest temperature was reported as 37.5 ℃ at 2:00 pm. The patient had a good uterine 
contraction and a reduced amount of lochia, no exudative induration in abdominal appetite, and no 
other complaints of discomfort. Routine blood examination indicated: WBC, 8.11 × 109/L; NEUT, 63.9%; 
and CRP, 77.88 mg/L. The results of the first blood bacterial culture showed that G. vaginalis and other 
gram-negative bacilli were found in the anaerobic bottle (left and right). The doctor planned to alter the 
antibacterial regimen to piperacillin-tazobactam combined with ornidazole. However, the penicillin skin 
test returned was positive for the patient. Therefore, the patient was treated with cefoperazone-
sulbactam (2:1) 3 g q8h combined with ornidazole 0.5 g q12h.

Day 9 post-C-section
The patient reported normal body temperature with an occasional spike up to 37.7 ℃.

Day 10 post-C-section
The results of the second blood culture showed no bacterial growth. However, the doctor collected 
blood from the patient (left and right sides) for bacterial culture (aerobic bottle + anaerobic bottle) for 
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the third time.

Day 12 post-C-section
The patient reported a normal temperature throughout the day, no discomfort noted, the vital signs 
were stable, the uterus was well restored, and there were lesser amounts of lochia and no peculiar smell. 
Blood examination reported: WBC, 7.16 × 109/L; NEUT, 63.6%; and CRP, 29.27 mg/L. The treatment 
history is shown in Table 1.

OUTCOME AND FOLLOW-UP
On the 14th day after the C-section, the patient had been treated with cefoperazone-sulbactam combined 
with ornidazole for 10 d. The results of the third blood culture showed no signs of bacterial growth. The 
patient was generally in good condition and recovered well post-surgery, reaching the discharge 
standard.

DISCUSSION
Obstetric characteristics of patients with G. vaginalis bloodstream infection
G. vaginalis has been isolated in a variety of patients and biological samples. However, bloodstream 
infections in pregnant women are rare[3-7]. A literature search was conducted for publications in the 
past 30 years on G. vaginalis bloodstream infection in pregnant women. Taking “Gardnerella vaginalis, 
bloodstream infections, bacteremia, puerperium” as the keywords, PubMed, EMBASE, CNKI, VIP and 
other databases were searched for relevant studies. Meta-analysis, review and other types of literature 
were excluded, and a total of 3 studies were included, involving 5 cases of parturient women[8-10]. Due 
to the low number of case reports found, a statistically significant susceptibility index was not 
established. In the medical history review, it was found that a total of 4 cases had related factors causing 
infection. Two patients underwent intrauterine operations, and 1 patient had long-term prenatal 
bleeding, which may cause upward vaginal infection due to G. vaginalis. Another patient with a missed 
abortion developed a high fever 3 d before the delivery. When exploring the uterine cavity, inflam-
matory exudation and bleeding were found in the uterine cavity, and a large amount of neutrophil 
infiltration was found in the endometrium. From the perspective of histomorphology, it is inferred that 
this phenomenon may be due to gram-negative infections, and blood culture further confirmed the 
presence of G. vaginalis. The most likely route of infection is that G. vaginalis first causes inflammatory 
changes in the uterine cavity through ascending vaginal infection, resulting in gradual separation of the 
placenta, followed by G. vaginalis entering the blood to cause bloodstream infection (Table 2).

Detection of G. vaginalis in blood
After the sudden high fever, the peripheral venous blood of both left and right upper limbs was 
extracted and cultured in aerobic and anaerobic bottles at the same time. This was done to improve the 
detection rate of pathogens and reduce the rate of false negatives in the bacterial culture. G. vaginalis has 
a variety of forms, has high nutritional requirements and is difficult to cultivate and identify, resulting 
in a low rate of clinical isolation. Initial blood cultures may be positive for G. vaginalis. However, growth 
is not always guaranteed, and therefore they cannot be identified nor can the cultures be considered as 
false positive and discarded after being transferred to the culture medium[11]. With the development of 
molecular biology techniques and mass spectrometry, especially the wide applications of matrix-
assisted laser desorption/ionization-time of flight mass spectrometry, the ability to identify aerobic and 
anaerobic bacteria has significantly improved, providing a good basis for the clinical diagnosis of 
infections. Although the blood cultures of the 5 patients reported in the other studies were positive, 
there was some inconsistency noted in the results of bacterial morphology, such as gram-negative 
bacillus and gram-negative cocci[8-10]. Five cases of blood cultures were transferred to a different 
culture media immediately after the culture bottle showed positive results, and the results were further 
verified using mass spectrometry or polymerase chain reaction (Table 3). Once the blood cultures 
showed gram-negative bacilli, the sample was immediately transferred to a different culture media and 
finally confirmed that the bacteria was G. vaginalis. Therefore, it is our understanding that in such 
patients, bacterial blood culture must be done in bilateral double bottles. It is necessary to collect 
samples before antibiotic administration or treatment modification and appropriately extend the culture 
time. A variety of methods can be used for comparison and review during identification to obtain more 
accurate results.
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Table 1 Clinical information and anti-infective treatment

Date Basic information about the patient Antimicrobial treatment

November 19, 2021 
(C-section day)

Postoperative D1 The patient had a sudden fever in the afternoon and reported the highest temperature of 39.7 ℃ 
at 10:00 pm. Blood examinations indicated WBC was 15.97 × 109/L, NEUT was 84.7% and CRP 
was 93.96 mg/L

Cefoperazone-sulbactam (2:1) 3 g 
iv q12h

Postoperative D2 The temperature was 38.6 ℃ at 2:00 am and 38 ℃ at 6:00 pm. The abdominal incision of the 
patient was clean and dry, and the patient’s intestinal function had been restored

No changes in the treatment 
regimen

Postoperative D3 The temperature was normal and routine blood examination indicated that WBC was 10.38 × 10
9/L, NEUT was 71.3%, and CRP was 93.96 mg/L. Blood culture (first time) results suggested the 
possibility of gram-negative bacterial growth

Cefoperazone-sulbactam (2:1) 3 g 
iv q8h

Postoperative D4 A temperature of 37.6 ℃ was reported at 2:00 pm and was normal for the rest of the day No changes in the treatment 
regimen

Postoperative D6 The temperature was 37.6 ℃ at 2:00 pm. Blood culture (first time) results suggested the growth 
of Gardnerella vaginalis (gram-negative bacteria) in anaerobic bottles (left and right). Blood 
examination indicated that WBC was 8.11 × 109/L, NEUT was 63.9%, and CRP was 77.88 mg/L

Cefoperazone-sulbactam (2:1) 3g 
iv q8h combined with ornidazole 
0.5 g q12h

Postoperative D9 Temperature occasionally reached 37.7 ℃ and was normal for the rest of the day No changes in the treatment 
regimen

Postoperative D10 The results of the blood culture (second time) showed no further bacterial growth No changes in the treatment 
regimen

Postoperative D12 The temperature was normal, no discomfort, the uterus was well restored, and the patient’s 
blood tests were normal

No changes in the treatment 
regimen

Postoperative D14 
(discharge day)

The results of the blood culture (third time) showed that there was no bacterial growth, and the 
patient could be discharged

Antimicrobial treatment was 
stopped 

WBC: White blood cell; NEUT: Neutrophil count; CRP: C-reactive protein; C-section: Cesarean section; D: Day.

Table 2 Obstetric characteristics of patients with Gardnerella vaginalis bloodstream infection

Patients Ref. Age Gestational 
weeks Obstetric diagnosis Infection-related perinatal factors Mode of delivery

1 Fan et al[8], 2020 28 19+ Missed abortion Inflammation of uterine cavity Spontaneous vaginal 
delivery

2 Fan et al[8], 2020 23 24+ Fetal malformation Drugs and balloons promoting cervical 
maturation

Forceps delivery

3 Fan et al[8], 2020 33 40+ Obstetric diagnosis Amniotomy Intrapartum cesarean 
section

4 Lu et al[9], 2018 33 37+4 Marginal placenta 
previa

Prenatal bleeding Elective C-section

5 Chen et al[10], 
2018

35 Unknown Fetal distress Nothing Elective C-section

6 Present case 31 38+2 Obstetric diagnosis Pelvic adhesion Elective C-section

C-section: Cesarean section.

Early symptoms and laboratory examination results of bloodstream infections caused by G. vaginalis 
post-parturition
The first symptom reported in the 5 patients with postpartum G. vaginalis bloodstream infections 
reported in the literature was fever. The temperature range of patients was noted to be 38.8-39.7 ℃, and 
the temperature of 4 of the patients was more than 39 ℃, with an average of (39.26 ± 0.35 ℃). Case 1 was 
a patient with a missed abortion who presented with fever before delivery. Cases 2 and 3 had fever after 
balloon placement in the cervix and artificial membrane rupture, respectively. Cases 4 and 5 had fever 
on days 1 and 2 post C-section. Routine blood examinations were urgently performed on the 5 patients 
with a sudden high fever. The mean value of WBC was 18.21 ± 4.96 × 109/L, the mean value of NEUT 
was 89.96% ± 1.77%, and the mean value of CRP was 150.35 ± 25.07 mg/L. The above results were much 
higher when compared with the normal threshold, for these indicators (Table 4). The patient had no 
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Table 3 Detection of Gardnerella vaginalis in blood

Patients Ref
Blood 
sampling 
method

Blood culture 
results

Blood gram 
staining

Bacterial 
morphology

Inoculate on a 
culture plate

Mass 
spectrometry

PCR and 
sequencing

1 Fan et al
[8], 2020

Bilateral double 
bottles

Aerobic bottle (+); 
Anaerobic bottle 
(+)

(-) Small bacilli Yes Yes No

2 Fan et al
[8], 2020

Bilateral double 
bottles

Aerobic bottle (-); 
Anaerobic bottle 
(+)

(-) Small bacilli Yes Yes No

3 Fan et al
[8], 2020

Bilateral double 
bottles

Aerobic bottle (-); 
Anaerobic bottle 
(+)

(-) Small bacilli Yes Yes No

4 Lu et al[9], 
2018

Bilateral double 
bottles

Aerobic bottle (-); 
Anaerobic bottle 
(+)

(-) Small bacilli Yes Yes No

5 Chen et al
[10], 2018

Bilateral double 
bottles

Aerobic bottle (-); 
Anaerobic bottle 
(+)

(-) Cocci Yes No Yes

6 Present 
case

Bilateral double 
bottles

Aerobic bottle (-); 
Anaerobic bottle 
(+)

(-) Small bacilli Yes No No

PCR: Polymerase chain reaction.

Table 4 Initial symptoms and laboratory examination of bloodstream infections caused by Gardnerella vaginalis after parturition

Patients Ref. First symptoms T (℃) WBC (× 109/L) NEUT (%) CRP (mg/L) PCT (μg/L)

1 Fan et al[8], 2020 Fever 39.7 15.23 88.94 154.60 1.26

2 Fan et al[8], 2020 Fever 39.5 24.51 91.14 170.30 0.46

3 Fan et al[8], 2020 Fever 39.1 21.37 91.20 162.50 0.57

4 Lu et al[9], 2018 Fever 39.2 11.90 87.30 114.00 -

5 Chen et al[10], 2018 Fever 38.8 18.06 91.20 - 0.30

6 Present case Fever 39.7 15.97 84.70 93.96 -

T: Temperature; WBC: White blood cells; NEUT: Neutrophils; CRP: C-reactive protein; PCT: Procalcitonin.

fever before delivery, and the first symptom on the 1st day post-surgery was a high fever of 39.7 ℃. The 
WBC, NEUT and CRP values in her laboratory examination were significantly higher than those before, 
which was consistent with previous studies. Since patients with G. vaginalis bloodstream infections are 
rare, especially in obstetrics, there are very few reports of G. vaginalis bloodstream infections. There are 
no typical clinical symptoms or changes in the laboratory test indicators, and there is still a lack of 
evidence to predict bloodstream infections due to G. vaginalis.

The anti-microbial strategy of postpartum G. vaginalis bloodstream infections
Currently, the Clinical and Laboratory Standards Institute has no recommended method to test for drug 
sensitivity against G. vaginalis. Therefore, most medical institutions are unable to carry out drug 
sensitivity testing on G. vaginalis. The treatment regimens reported in the literature are mainly empirical 
drugs, treatment with β-lactams (enzyme inhibitors), nitroimidazoles, second/third generation 
cephalosporins and quinolones. All patients were reported to have achieved satisfactory outcomes once 
the treatment cycle was complete (Table 5).

In vitro drug sensitivity test showed that anti-microbial resistance to G. vaginalis varied across 
antibiotics[12]. The antibiotics with a sensitivity profile > 80% were piperacillin-tazobactam (96.6%), 
cefepime (87.2%), cefoperazone-sulbactam (86.3%) and sulfamethoxazole-trimethoprim (84.6%), while 
the sensitivity to gentamicin and ciprofloxacin was less than 50%. Studies have also shown that G. 
vaginalis was also less sensitive to lincomycin (52.3%), while the resistance rate to cefepime was as high 
as 78.79%[13,14]. Combined with the results of several in vitro drug sensitivity testing on G. vaginalis, 
this study found that the sensitivity of G. vaginalis to cefepime, cefotaxime, cefazolin, ampicillin and 
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Table 5 Anti-microbial strategies for postpartum Gardnerella vaginalis bloodstream infections

Patients Ref. Initial treatment regimen Adjusted treatment plan Outcome

1 Fan et al[8], 2020 Ceftriaxone + ornidazole + levofloxacin Same as before Recovery

2 Fan et al[8], 2020 Penicillin + metronidazole Same as before Recovery

3 Fan et al[8], 2020 Cefoperazone-sulbactam + metronidazole Same as before Recovery

4 Lu et al[9], 2018 Ornidazole + ceftriaxone + imipenem-cilastatin Cefoperazone-sulbactam + ornidazole Recovery

5 Chen et al[10], 2018 Cefuroxime Same as before Recovery

6 Present case Cefoperazone-sulbactam Cefoperazone-sulbactam + ornidazole Recovery

azithromycin was quite different[12-16]. The drug resistance spectrum of various strains of G. vaginalis 
may be affected by the differences in epidemiology and the rate of antibiotic usage in different regions. 
As G. vaginalis is a facultative anaerobic bacteria and it is detected in the anaerobic bottles of the cases 
reported in the literature and this case, it is necessary to consider covering anaerobic bacteria in the 
selection of antibiotics. Piperacillin-tazobactam and cefoperazone-sulbactam belong to the β-lactam 
(enzyme inhibitor) class of antibiotics, which have good antibacterial activity against anaerobic bacteria. 
Piperacillin-tazobactam has a strong anti-microbial activity against anaerobic bacteria and can cover 
both common gram-positive anaerobic bacteria (such as Streptococcus digest, Clostridium non-difficile, 
actinomycetes, etc.) and gram-negative anaerobic bacteria (Bacteroides fragilis, Clostridium necrotizing, 
Prevotella melaninogenica, etc.).

Based on drug sensitivity test reports and evidence from clinical practice, this study concluded that 
the treatment strategy should include a β-lactam (enzyme inhibitor) antibiotic. Piperacillin-tazobactam 
is generally the first-choice antibiotic followed by cefoperazone-sulbactam. After 5 d of treatment with 
cefoperazone-sulbactam, the hemogram of the patient decreased, but the temperature and CRP levels 
were still high, suggesting that the treatment was not satisfactory and that the current anti-infection 
strategy had insufficient activity against anaerobic bacteria.

Referring to the guidelines, metronidazole or tinidazole is the first choice for the treatment of 
bacterial vaginosis caused by G. vaginalis[17]. The Sanford Guide to Antimicrobial Therapy 2018 (48th 
edition) and National Antimicrobial Treatment guidelines (2nd edition) both suggest that nitroimidazoles 
can cover common anaerobic bacteria, especially anaerobic gram-negative bacteria with strong antibac-
terial activity, such as Bacteroides fragilis, Clostridium necrotizing and Prevotella melaninogenica[18,19]. 
Although G. vaginalis is not included in the above guidelines, it can be seen from previous studies and 
the blood culture results of this patient that G. vaginalis is a gram-negative small bacillus and therefore 
may be susceptible to nitroimidazoles in accordance with what is recommended in the above guidelines.

Among the 5 cases of postpartum G. vaginalis bloodstream infection reported in the literature, the 
antibiotic regimen of 4 patients included metronidazole or ornidazole[8-10]. Although the antibacterial 
spectrum of β-lactam (enzyme inhibitor) drugs and nitroimidazoles against anaerobic bacteria is 
partially repeated, their mechanisms of action differ. At present, there is still very limited research on 
the characteristics of G. vaginalis bloodstream infections, and monotherapy with cefoperazone-
sulbactam did not show promising results in this patient. The combination use of antibiotics with 
different mechanisms of action may have a beneficial additive effect. Therefore, we believe that for 
patients with G. vaginalis bloodstream infections after a C-section, the treatment plan also needs to 
include nitroimidazole drugs, such as metronidazole, ornidazole and so on. Combination therapy of 
cefoperazone-sulbactam combined with ornidazole returned the patient’s temperature, hemogram and 
CRP level to normal within a week of treatment. The results of the second and third blood cultures were 
negative, and the treatment was shown to be satisfactory.

CONCLUSION
In conclusion, we report a case of bloodstream infection caused by G. vaginalis after a C-section that was 
treated with a combination of cefoperazone-sulbactam and ornidazole. Our experience shows that the 
combination therapy of cefoperazone-sulbactam and ornidazole is an effective therapy for bloodstream 
infection caused by G. vaginalis after a C-section.

FOOTNOTES
Author contributions: Mu Y and Li JJ contributed equally to this work; Mu Y and Li JJ designed the research study; 
Mu Y, Li JJ, Wu X and Zhou XF collected the data; Mu Y, Li JJ, Lang L and Zhou Q analyzed the data and wrote the 
manuscript; all authors have read and approved the final manuscript.



Mu Y et al. Bloodstream infections caused by Gardnerella vaginalis

WJCC https://www.wjgnet.com 9330 September 16, 2022 Volume 10 Issue 26

Informed consent statement: Written informed consent was obtained from the patient for the publication of this 
report and any accompanying images.

Conflict-of-interest statement: The authors declare no conflict of interest.

CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016), and the manuscript was 
prepared and revised according to the CARE Checklist (2016).

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by 
external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-
NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license 
their derivative works on different terms, provided the original work is properly cited and the use is non-
commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country/Territory of origin: China

ORCID number: Yu Mu 0000-0001-6959-0537; Jing-Jing Li 0000-0002-4133-0343.

S-Editor: Yan JP 
L-Editor: Filipodia 
P-Editor: Yan JP

REFERENCES
Leopold S. Heretofore undescribed organism isolated from the genitourinary system. U S Armed Forces Med J 1953; 4: 
263-266 [PMID: 13015741]

1     

Schwebke JR, Muzny CA, Josey WE. Role of Gardnerella vaginalis in the pathogenesis of bacterial vaginosis: a 
conceptual model. J Infect Dis 2014; 210: 338-343 [PMID: 24511102 DOI: 10.1093/infdis/jiu089]

2     

Babics A, Roussellier P. Gardnerella vaginalis: An overlooked pathogen in male patients? Med Mal Infect 2015; 45: 423-
424 [PMID: 26472061 DOI: 10.1016/j.medmal.2015.09.007]

3     

Tankovic J, Timinskas A, Janulaitiene M, Zilnyte M, Baudel JL, Maury E, Zvirbliene A, Pleckaityte M. Gardnerella 
vaginalis bacteremia associated with severe acute encephalopathy in a young female patient. Anaerobe 2017; 47: 132-134 
[PMID: 28546029 DOI: 10.1016/j.anaerobe.2017.05.010]

4     

Murray L, Halpin J, Casserly B, O'Connell NH, Scanlon T. A pyo-hydropneumothorax with sepsis, secondary to 
Gardnerella vaginalis infection in a post-partum female. Respir Med Case Rep 2019; 26: 189-192 [PMID: 30705817 DOI: 
10.1016/j.rmcr.2019.01.007]

5     

Sarier M, Demir M, Goktas S, Duman I, Buyukkinaci M, Yuksel Y, Tekin S, Yavuz AH, Sengul A. Results of Real-time 
Multiplex Polymerase Chain Reaction Assay in Renal Transplant Recipients With Sterile Pyuria. Transplant Proc 2017; 49: 
1307-1311 [PMID: 28735999 DOI: 10.1016/j.transproceed.2017.02.051]

6     

Sarier M, Sepin Ozen N, Guler H, Duman I, Yüksel Y, Tekin S, Yavuz AH, Yucetin L, Erdogan Yilmaz M. Prevalence of 
Sexually Transmitted Diseases in Asymptomatic Renal Transplant Recipients. Exp Clin Transplant 2018 [PMID: 29619908 
DOI: 10.6002/ect.2017.0232]

7     

Fan N, Xie LM, Duan XH, Jin LL, Cheng XG. Three cases of maternal blood flow infection caused by Gardenomyella 
vaginalis were reported. Jianyan Yixue Yu Linchuang 2020; 17: 3385-3387 [DOI: 10.3969/j.issn.1672-9455.2020.22.054]

8     

Lu JG, Ding SS, Shi LL. Experience of Pharmaceutical Care for Postpartum Blood Flow Infection by Vaginal Gardnerella. 
Zhongguo Yaoshi 2018; 21: 1423-1425 [DOI: 10.3969/j.issn.1008-049X.2018.08.025]

9     

Chen Y, Han X, Guo P, Huang H, Wu Z, Liao K. Bacteramia Caused by Gardnerella Vaginalis in a Cesarean Section 
Patient. Clin Lab 2018; 64: 379-382 [PMID: 29739103 DOI: 10.7754/Clin.Lab.2017.171035]

10     

Ding SS, Yu D, Ji LJ, Yang K. One case of postpartum blood flow infection caused by Gardna in the vagina was reported. 
Jianyan Yixue 2017; 32: 1179-1180 [DOI: 10.3969/j.issn.1673-8640.2017.12.025]

11     

Xie MS, Liu Y, Li L. Biotype distribution and drug sensitivity of gardnerella vaginalis in suizhou. honghua 
Yiyuanganranxue Zazhi 2011; 21: 186-187

12     

Lv XJ, Chen JJ, Li XY, Chen Q, Mao LM, Zhu X, Zhang LX. Detection and resistance analysis of Gardeniella vaginina in 
patients with female reproductive tract infection. Wenzhou Yixueyuan Xuebao  2006; 36: 580-583 [DOI: 
10.3969/j.issn.1000-2138.2006.06.026]

13     

Zhang K, Su Y, Song HY, Guo HJ. Pathogen distribution, drug resistance and PCT and CRP levels of puerperal infection 
after cesarean section. Shiyan Yu Jianyan Yixue 2021; 39: 680-693

14     

Zhou TL, Liu CB, Chen SH. Gardnerella vaginalis in genitourinary infection: detection and antibiotic resistance. Yufang 
Yixue  2002; 14: 11-12 [DOI: 10.3969/j.issn.1007-0931.2002.08.006]

15     

Liu Y, Chen X, Zhou J. Analysis of pathogenic bacteria, their drug resistance, and cytokines in 60 patients with a puerperal 
infection after a Cesarean section. Zhongguo Bingyuan Shengwuxue Zazhi 2020; 15: 458-461

16     

Cooperative Group of Infectious Disease. Guideline for diagnosis and treatment of bacterial vaginosis (2021 revised 
edition). Zhonghua Fuchanke Zazhi  2021; 56: 3-6 [DOI: 10.3760/cma.j.cn112141-20200717-00583]

17     

Gilbert DN, Chambers HF, Eliopoulos GM, Saag MS, Pavia AT.   Translated by Fan HW. The Sanford Guide to 
Antimicrobial Therapy 2018. 48th ed. Beijing: Peking Union Medical College Press, 2018

18     

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0001-6959-0537
http://orcid.org/0000-0001-6959-0537
http://orcid.org/0000-0002-4133-0343
http://orcid.org/0000-0002-4133-0343
http://www.ncbi.nlm.nih.gov/pubmed/13015741
http://www.ncbi.nlm.nih.gov/pubmed/24511102
https://dx.doi.org/10.1093/infdis/jiu089
http://www.ncbi.nlm.nih.gov/pubmed/26472061
https://dx.doi.org/10.1016/j.medmal.2015.09.007
http://www.ncbi.nlm.nih.gov/pubmed/28546029
https://dx.doi.org/10.1016/j.anaerobe.2017.05.010
http://www.ncbi.nlm.nih.gov/pubmed/30705817
https://dx.doi.org/10.1016/j.rmcr.2019.01.007
http://www.ncbi.nlm.nih.gov/pubmed/28735999
https://dx.doi.org/10.1016/j.transproceed.2017.02.051
http://www.ncbi.nlm.nih.gov/pubmed/29619908
https://dx.doi.org/10.6002/ect.2017.0232
https://dx.doi.org/10.3969/j.issn.1672-9455.2020.22.054
https://dx.doi.org/10.3969/j.issn.1008-049X.2018.08.025
http://www.ncbi.nlm.nih.gov/pubmed/29739103
https://dx.doi.org/10.7754/Clin.Lab.2017.171035
https://dx.doi.org/10.3969/j.issn.1673-8640.2017.12.025
https://dx.doi.org/10.3969/j.issn.1000-2138.2006.06.026
https://dx.doi.org/10.3969/j.issn.1007-0931.2002.08.006
https://dx.doi.org/10.3760/cma.j.cn112141-20200717-00583


Mu Y et al. Bloodstream infections caused by Gardnerella vaginalis

WJCC https://www.wjgnet.com 9331 September 16, 2022 Volume 10 Issue 26

National Health and Family Planning Commission Medical Administration;  National Health and Family Planning 
Commission Expert Committee on Rational Use of Medicines.   National antimicrobial treatment guidelines. 2nd ed. 
Beijing: People’s Medical Publishing House, 2017

19     



Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: bpgoffice@wjgnet.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2022 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

