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Abstract: Although Dialister pneumosintes is a commensal microorganism of the oral cavity, it may sometimes cause severe systemic
infections. We report a case of Lemierre syndrome (LS), which developed after D. pneumosintes infection, in a 73-year-old Japanese
woman who was admitted to the hospital for throat pain, neck swelling, and fever for 3 days. She had a 3-month history of neglected
dental caries, gingivitis, and periodontitis. Physical examination revealed right tonsillar erythema and swelling, and computed
tomography (CT) showed peritonsillar and retropharyngeal abscesses. Ampicillin/sulbactam was promptly administered after collect-
ing two sets of blood cultures. Surgical drainage for peritonsillar and retropharyngeal abscesses was also conducted on the second
hospital day. Although only commensal oral microflora grew in the culture from the drained pus, Gram-negative bacilli were
confirmed in the anaerobic blood cultures. Metronidazole was administered intravenously; however, the fever and neck swelling
persisted. Repeat CT performed on the fifth hospital day revealed right internal jugular vein thrombosis, a known complication of
tonsillitis and pharyngitis once the infection extends beyond the oropharynx. We diagnosed she had coexisting LS, and anticoagulant
therapy was added to her treatment regimen. Her condition improved, and she was discharged after completing 3 weeks of antibiotics.
Conventional methods failed to identify the isolated bacterium, and 16S rRNA sequencing ultimately identified it as D. pneumosintes.
In a literature review of bacteremia due to D. pneumosintes, poor oral hygiene was considered a probable risk factor for invasive D.
pneumosintes infection. We consider this to be the case in our patient who presented with dental caries, gingivitis, and periodontitis. In
addition, all cases revealed that the 16S rRNA gene sequencing is useful for identifying this species. Although the diagnosis of LS by
physical examination is difficult, physicians should always consider it as a potential complication of infections in the pharyngeal area.
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Introduction

Dialister pneumosintes, previously called Bacteroides pneumosintes, is a non-fermentative, anaerobic, Gram-negative
bacillus. It was first isolated from a patient with influenza virus infection in the early 20th century.' It is a commensal oral
microbe and is mainly associated with oral cavity infections, such as gingivitis,? periodontitis,® and periapical abscess;”
however, it sometimes causes severe systemic infections even in previously healthy patients.’

Lemierre syndrome (LS) is a septic thrombophlebitis of the internal jugular vein (IJV) caused by an oropharyngeal
infection. In general, the disease begins with an oropharyngeal infection and is often accompanied by inflammation in the
venous wall, infected thrombosis in the lumen, inflammation of the surrounding soft tissues, sustained bacteremia, and
septic embolism.®

In this report, we describe a case of LS that developed from an oropharyngeal abscess and bacteremia caused by D.
pneumosintes in a patient with dental caries. Herein, we provide a checklist and recommendations for describing a case
report in medicine.’

Infection and Drug Resistance 2022:15 2763-2771 2763
Received: 21 February 2022 © 2022 Hirai et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
A 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati li /by-nc/3.0/). By accessing the work

Accepted: 20 May 2022
Published: 31 May 2022

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-8797-223X
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Hirai et al Dove

Case Report

A 73-year-old Japanese woman visited our hospital with a 3-day history of throat pain, bilateral neck swelling, and fever
(day X-3). She had a 3-month history of dental caries on her right upper maxillary teeth, which were also complicated by
gingivitis and periodontitis. Despite previous medical advice, these were left untreated. Upon admission (day X), she was
noted to be febrile (temperature 40.1°C), trismic, and drooling secondary to odynophagia. On physical examination, right
tonsillar erythema and swelling, and left-sided uvular deviation from a bulging soft palate were noted. Blood tests
showed an elevated white blood cell count (15,700 cells/uL [normal range: 3300-8600]; neutrophils 93.6%) and
C-reactive protein level (33.2 mg/dL [normal range: 0-0.14]). Chest radiography was unremarkable. Contrast-enhanced
computed tomography (CT) revealed a right peritonsillar and retropharyngeal abscess (Figure 1). A diagnosis of
oropharyngeal abscess was made, and she was started on intravenous ampicillin/sulbactam (ABPC/SBT) 12 g/day
immediately after two sets of blood cultures were collected.

The next day (day X+1), an otolaryngologist performed surgical drainage of peritonsillar and retropharyngeal abscess,
and the specimen was sent to the laboratory for culture. Results of the abscess culture later on showed growth of
endogenous oral cavity bacteria. On day X+2, however, only anaerobic microorganisms growth was observed in the
blood culture collected on admission, and Gram staining confirmed these as Gram-negative rods. Initially, these were
thought to be the more commonly isolated Gram-negative anaerobic bacteria such as Fusobacterium spp. or Bacteroides
spp., however, these could not be identified by matrix-assisted laser desorption/ionization time-of-flight mass spectro-
metry (MALDI-TOFMS). Nonetheless, since the microorganism only grew in anaerobic medium, we treated empirically
for an anaerobic infection and metronidazole (MNZ) was added to the ABPC/SBT regimen.

Despite antibiotics and antipyretics, however, the patient had elevation of body temperature, neck pain and swelling,
and erythema along the sternocleidomastoid muscle on day X+4. Repeat CT conducted on day X+4 revealed right
internal jugular vein thrombosis (IJVT) and a new abscess that was not seen on admission near the right thyroid gland
(Figure 2). Since IJVT is the main feature of LS (pulmonary embolism and pulmonary septic emboli were not
demonstrated in this case), parenteral heparin (15,000 units/day) was started for IJVT treatment from day X+4, and
incision and drainage of the abscess beside the right thyroid gland was performed on day X+4 and X+5, which resulted in
gradual recovery. The patient received intravenous antibiotics for 14 days, followed by oral fluoroquinolone for another 7
days. Parenteral heparin was administered for 10 days before switching to oral apixaban (Figure 3). She was discharged
on day X+23 and advised proper oral hygiene to prevent recurrence of oropharyngeal infections.

Figure 4 shows colony morphology of the isolated strain on Brucella HK agar plate. The colonies were small, circular,
transparent, shiny, and smooth. To identify the isolated strain from blood cultures, we conducted PCR using suitable primers
(Table 1)® and amplified the target regions of 16S rRNA. As a result, the isolated pathogen was identified as D. pneumosintes

Figure | Enhanced computed tomography of the neck. Black arrow indicates a right peritonsillar abscess. Black arrowhead shows a retropharyngeal abscess.
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Figure 2 Enhanced computed tomography of the neck. Black arrow indicates right internal jugular vein thrombosis.
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Figure 3 Clinical course of the present case.
Figure 4 Colony morphology of the present strain on Brucella HK agar plate.
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Table | Primers Used for 16S rRNA Sequencing®

Primer Name Sequence (5’ to 3’)
Amplification
27F AGAGTTTGATCMTGGCTCAG
1492R TACGGYTACCTTGTTACGACTT
Sequence
518F CCAGCAGCCGCGGTAATACG
800R TACCAGGGTATCTAATCC

with 99.93% homology. Figure 5 shows 16S tRNA sequences of the isolated strain. Figure 6 shows the hit taxon and name of
the isolated strain on the EZ taxon database (http://www.ezbiocloud.net/eztaxon).” Table 2 shows the antimicrobial suscept-

ibility of the D. pneumosintes detected from blood cultures in the present case.

Discussion
Herein, we describe a case of LS associated with D. pneumosintes bacteremia in a patient with peritonsillar and
retropharyngeal abscesses. D. pneumosintes is one of the endogenous bacteria in the oral flora, and previous reports

GGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGAAAGAGAT
GAAAGAGCTTGCTCTTTTATTAATTTCAGTGGCAAACGGGTGAGTAACACGTAAACAAC
CTGCCTTAAGGATGGGGATAACAGACGGAAACGACTGCTAATACCGAATACGTTCTAAG
CATCGCATGGTGCATAGAAGAAAGGGTGGCCTCTACAAGAAAGCTATCGCCTTAAGAG
GGGTTTGCGACTGATTAGGTAGTTGGTGAGGTAACGGCTCACCAAGCCGACGATCAGT
AGCCGGTCTGAGAGGATGAACGGCCACACTGGAACTGAGACACGGTCCAGACTCCTA
CGGGAGGCAGCAGTGGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGC
CGCGTGAACGAAGAAGGTCTTCGGATTGTAAAGTTCTGTGATTCGGGACGAAAGGGTT
TGTGGTGAATAATCATAGACATTGACGGTACCGAAAAAGCAAGCCACGGCTAACTACGT
GCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAA
GCGCGCGCAGGCGGTTTCTTAAGTCCATCTTAAAAGCGTGGGGCTCAACCCCATGAG
GGGATGGAAACTGGGAAGCTGGAGTATCGGAGAGGAAAGTGGAATTCCTAGTGTAGC
GGTGAAATGCGTAGAGATTAGGAAGAACACCGGTGGCGAAGGCGACTTTCTAGACGAA
AACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGGATACTAGGTGTAGGAGGTATCGACCCCTCCTGTGCCGGAG
TTAACGCAATAAGTATCCCGCCTGGGAAGTACGATCGCAAGATTAAAACTCAAAGGAAT
TGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGACGCAACGCGAAGA
ACCTTACCAAGCCTTGACATTGATCGCAATCCATAGAAATATGGAGTTCTTCTTCGGAAG
ACGAGAAAACAGGTGGTGCACGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCCTATTTCCTGTTACCAGCACGTAAAGGTGGGGACTC
AGGAGAGACCGCCGCGGACAACGCGGAGGAAGGCGGGGATGACGTCAAGTCATCAT
GCCCCTTATGGCTTGGGCTACACACGTACTACAATGGGTGCCAACAAAGAGAAGCGAA
ATCGCGAGATGGAGCGGACCTCATAAACGCACCCCCAGTTCAGATTGCAGGCTGCAAC
TCGCCTGCATGAAGTAGGAATCGCTAGTAATCGCGGGTCAGCATACCGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACTATGAGAGTTAGAGACACCCGAAGC
CGGTGAGGTAACCGCAAGGGACCAGCCGTCTA

Figure 5 16S rRNA sequence of the isolated strain.
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Figure 6 Hit taxon and strain name of the isolated strain.

have revealed that this pathogen can cause oral cavity infections, although its mechanism of infection and virulence have

not been fully elucidated so far.> A possible reason why our patient developed D. pneumosintes bacteremia was because

of her neglected dental caries and poor oral hygiene, which ultimately led to tonsillopharyngitis and neck abscess

formation.

LS is frequently preceded by pharyngitis, usually in association with tonsillar or peritonsillar inflammation, which

spreads into the lateral pharyngeal spaces, leading to the subsequent formation of septic venous thrombosis of the IJV.® In

general, it is associated with anaerobic septicemia, most commonly caused by the anaerobe Fusobacterium necrophorum

that, similar to D. pneumosintes,'® is an endogenous microorganism of the oral cavity and pharynx. Our patient presented

with persistent fever with unilateral neck pain and redness, and repeat CT revealed IJVT, which we did not consider at

the time of admission. Early diagnosis of LS can be challenging as it is difficult to identify IJVT based on physical

Table 2 Antimicrobial Susceptibility of Dialister pneumosintes Isolated in the Present Case.
Breakpoint Was Measured Based on Clinical and Laboratory Standards Institute M100-S26

Antibiotics MIC (pg/mL) Breakpoint Susceptibility
Metronidazole 0.125 <8 Susceptible
Ampicillin 0.25 <0.5 Susceptible
Amoxicillin/clavulanate <0.5/0.035 <4/2 Susceptible
Cefmetazole <2 <lé Susceptible
Piperacillin/tazobactam <I/4 <l6/4 Susceptible
Imipenem <0.5 <4 Susceptible
Meropenem <0.5 <4 Susceptible
Clindamycin <0.25 <2 Susceptible
Moxifloxacin <0.5 <2 Susceptible
Abbreviation: MIC, minimum inhibitory concentration.
Infection and Drug Resistance 2022:15 htps: 2767
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examination findings. The neck swelling associated with IJVT can sometimes be mistaken for enlarged cervical lymph
nodes instead.'' Strong clinical suspicion and careful examination are necessary for the diagnosis of LS. Although the
clinical manifestation of LS may be non-specific, persistent fever and a swollen neck after antibiotic administration can
be an important clinical clue for suspecting LS.'? Therefore, physicians should still consider LS when treating patients
with oropharyngeal abscesses.

The utility of anticoagulation therapy for LS remains unclear. A recent meta-analysis of 194 patients with LS showed
no statistically significant effect of anticoagulation on the LS mortality rate. However, these data were based on case
reports.'> We started anticoagulation for vessel recanalization in the present case because there are data to support that
anticoagulation may benefit patients whose symptoms do not resolve within 3 days of appropriate antimicrobial agents
and drainage of purulent collections."*

As mentioned earlier, D. pneumosintes is typically related to infections of the oral cavity.> * However, previous studies
also report that this pathogen causes systemic fetal infections such as endocarditis, ventilator-associated pneumonia, and deep-
seated brain and liver abscess.'> 7 Kaiser et al described a severe case of pneumonia due to D. pneumosintes, which finally
induced acute respiratory distress syndrome and the patient required long-term mechanical ventilation. Mannan et al reported a
case of neck and mediastinal abscess complicated by pulmonary embolism caused due to D. pneumosintes. Remarkably, these
patients were immunocompetent but previously healthy. Therefore, physicians need to follow the clinical course carefully,
given that this pathogen causes fetal infection even among healthy individuals. Although data are limited, a PubMed search
yielded six other reports of bacteremia due to D. pneumosintes.*>"'* 2! In our available literature review from PubMed search
(Table 3), D. pneumosintes caused severe infection in both children and adults, with women more likely to be infected than
men. Notably, with our case included, 4 of 7 cases (57%) had oral infections such as cavities, gingivitis, and periodontitis.
None of the patients died. One notable feature common to all reports was the use of genomic tests to identify the causative
strain.

As it is difficult to identify D. pneumosintes by conventional biochemical tests, routine culture, MALDI-TOF MS,
and genetic tests such as 16S rRNA gene sequencing are useful for the identification of this bacterium.?? The present case
also highlights the efficacy of genetic testing in identifying microorganisms that are difficult to culture, such as D.
pneumosintes, as is also described in a previous study.'” Although the most common pathogen of LS is an anaerobe,'” at
times it is difficult to identify it by conventional methods even in a culture-positive situation as described in the present
case report. In this situation, the use of 16S rRNA sequencing is helpful to identify the causative organism, thereby
providing specific clues for the infected organ and correct selection of antibacterial agents, along with the determination
of the treatment period.

Table 3 Reported Cases of Dialister pneumosintes-Associated Bacteremia, Including the Present Case

Year Age Sex Diagnosis Identification Method Complicating with Initial Outcome
(Years) Cavities, Gingivitis, or Treatment
Periodontitis
2002* 17 M Subdural empyema 16S rRNA sequence analysis No CTX, MNZ Cured
2006° 27 F Vaginosis 16S rRNA sequence analysis No IPM Cured
2014'® 62 F Sinusitis 16S rRNA sequence analysis Yes CFPM Cured
2016'" 78 F Periapical abscess 16S rRNA sequence analysis Yes CTRX, Cured
CLDM
2021%° 13 F Pneumonia 16S rRNA sequence analysis No PIPC/TAZ Cured
20212 30 F Mediastinal abscess 16S rRNA sequence analysis Yes PIPC/TAZ Cured
Present 73 F Peritonsillar and 16S rRNA sequence analysis Yes ABPC/SBT Cured
case retropharyngeal
abscess

Abbreviations: CTX, cefotaxime; MNZ, metronidazole; IPM, imipenem; CFPM, cefepime; CTRX, ceftriaxone; CLDM, clindamycin; PIPC/TAZ, piperacillin/tazobactam;
ABPC/SBT, ampicillin/sulbactam.
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MNZ is a bactericidal agent against anaerobic bacteria including Fusobacterium spp. and Bacteroides spp., which are
Gram-negative rod-shaped species like D. pneumosintes, that sometimes cause oropharyngeal infection. Therefore, MNZ
is the most commonly prescribed antibiotic when treating anaerobic bacterial infections including those due to
Fusobacterium necrophorum, which is the most common cause of anaerobic septicemia. Interestingly, acquired resis-
tance to MNZ among anaerobic bacteria is rare, despite extensive worldwide use.” It is for these reasons that we
administered MNZ for our case after cultures showed anaerobic bacterial growth. However, the patient had a persistent
fever even after administration of ABPC/SBT and MNZ; we speculated that inadequate drainage of abscess and the
complicated Lemierre syndrome induced such a situation. It is notable that Morio et al reported that D. pneumosintes
showed decreased susceptibility to MNZ in 33 isolated strains from various clinical samples.”* They also identified
amoxicillin, imipenem (IMP), and moxifloxacin (MFLX) as being very active against D. pneumosintes. Therefore,
careful clinical follow-up is needed when treating D. pneumosintes infection with MNZ, and the use of alternative drugs
such as IMP or MFLX should be considered when the clinical course worsens.

This case report has several limitations. First, we could not confirm D. pneumosintes from the abscess culture taken
from the tonsillar abscess; this may probably have been due to the administration of antibiotics prior to the drainage of
pus. We did not analyze the abscess culture taken from the tonsillar abscess for the 16S rRNA sequence, regardless of D.
pneumosintes detection. In addition, the tonsillar abscess culture was not preserved at our hospital. Therefore, we cannot
conduct 16S rRNA sequence analysis. Second, we did not culture any specimens from the dental cavities to identify D.
pneumosintes. However, since this pathogen is mainly found in the oral cavity, we suspected that the dental caries,
gingivitis, periodontitis, and bacteremia were due to D. pneumosintes in the present case. Kogure et al and Mannan et al
also reported D. pneumosintes bacteremia derived from dental cavities.>' Further investigations are needed to clarify the
association between D. pneumosintes bacteremia and oral cavity infection.

In summary, we encountered a case of LS with D. pneumosintes-associated bacteremia in a patient with cavities,
gingivitis, and periodontitis. The take-home messages are (1) D. pneumosintes can be a cause of LS, (2) poor oral
hygiene may be considered a probable risk factor for invasive D. pneumosintes infection, (3) physicians should suspect
LS when faced with persistent fever and neck swelling after initiation of appropriate antibiotics in a patient with
oropharyngeal infection, and (4) radiographic imaging (such as contrast-enhanced CT) of the neck allows for the
evaluation and detection of IJVT.

Abbreviations

LS, Lemierre syndrome; CT, computed tomography; ABPC/SBT, ampicillin/sulbactam; MALDI-TOF MS, matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry; MNZ, metronidazole; IJVT, internal jugular vein
thrombosis; CTX, cefotaxime; IPM, imipenem; CTRX, ceftriaxone; CLDM, clindamycin; PIPC/TAZ, piperacillin/
tazobactam.
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