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Case report

Rare case of Prevotella pleuritidis lung abscess

Abuzar Al Asif," Moni Roy

SUMMARY

Prevotella genus comprises of obligate anaerobic,
gram-negative bacteria that are commensal organisms
of oral cavity, gut and vaginal mucosa. Although many
Prevotella species have well-established pathogenicity
with respect to pulmonary infections, rarely has
Prevotella pleuritidis been isolated as a cause of lung
abscess. We present a rare case of left lower lobe

lung abscess due to P, pleuritidis identified using next-
generation sequencing of microbial cell-free DNA testing.
A brief review of the literature regarding Prevotella
species pulmonary infections, use of next-generation
cell-free DNA testing early in the evaluation, antibiotic
susceptibility and resistance is also a part of this report.

BACKGROUND

Prevotella species, a known commensal of oral
cavity, has been implicated in a variety of infec-
tions. We present a case of lung abscess due to
Prevotella pleuritidis. This case highlights the need
to recognise this organism as a possible cause, the
importance of use of next-generation cell-free DNA
testing to facilitate diagnosis and growing concern
for the rising prevalence of antibiotic resistance in
clinical isolates.

CASE PRESENTATION

A 30- year-old man with medical history of recur-
rent sinusitis, presented with 1-month history of
intermittent fever, gradually worsening cough that
produced yellow-coloured phlegm and a single
episode of haemoptysis. His episodes of cough
were associated with left-sided chest and mid-
thoracic back pain. He also had problem of night
sweats and weight loss over the same period of
time. The patient denied recent travel outside the
USA, any history of incarceration, recent ill contacts
or exposure to tuberculosis. Other medical history
was significant for asthma and bipolar disorder for
which the patient was chronically on lithium, queti-
apine and olanzapine. He worked as a carpenter
with no known exposure to moulds. He denied
smoking, vaping, alcohol use or any injection drug
use. Family history was negative for malignancy.
The patient reported drug allergy to cephalospo-
rins, resulting in rash.

Before presenting to our facility, the patient had
already undergone an unsuccessful therapeutic
course of outpatient oral antimicrobial therapy
with amoxicillin-clavulanic acid, azithromycin and
levofloxacin for suspected pneumonia. He then
visited an outlying hospital, where after initial lab
work and imaging, he was eventually transferred to
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our facility for further evaluation and management.
Physical examination on presentation was signifi-
cant for decreased breath sounds throughout lung
fields, more prominent on the left side. The patient
was noted to have fairly decent dentition and oral
hygiene with no visible dental caries or periodontal
abscess.

INVESTIGATIONS

C-reactive protein was elevated at 9.7mg/dL,
complete blood count showed leucocytosis with
neutrophil predominance and anaemia. Serolog-
ical test was positive for Mycoplasma IgM and IgG.
Rest of the serology including antinuclear antibody,
antineutrophil cytoplasmic antibodies, (1-3)-B-d-
glucan in serum, HIV, Brucella and antigen testing
for Histoplasma, Pneumococcus and Legionella was
unremarkable. Sputum culture showed Candida
albicans with mixed oral flora. Acid-fast bacilli
smear and mycobacterium tuberculosis culture were
negative too. Blood cultures showed no evidence of
bacteraemia. CT imaging of chest showed left lower
lobe abscess as shown in figure 1.

Next-generation sequencing of microbial cell-free
DNA (‘Karius Test’, Karius, Redwood City, Cali-
fornia, USA) detected significant levels of Prevotella
pleuritidis at 435 molecules/uL of plasma.

TREATMENT

The patient was started empirically on intravenous
vancomycin and piperacillin-tazobactam. Once
the Karius test result was available, the antibiotic
coverage was narrowed down to piperacillin-tazo-
bactam only. This was continued at 3.375g every
8 hours extended infusion over 4hours instead of
standard infusion every 6 hours over 30 min as per
institutional protocol.

OUTCOME AND FOLLOW-UP

The patient was discharged home with skilled
nursing services, after placing a peripherally
inserted central catheter (PICC) in the right upper
extremity. The initial plan was to continue pipera-
cillin-tazobactam for 4 weeks starting from the day
of admission. At discharge, dosing of piperacillin—
tazobactam was switched to 13.5 g per 24hours
infused continuously via continuous ambulatory
delivery device (CADD).

He was followed up outpatient around a month
after discharge. His symptoms had completely
resolved and C-reactive protein levels had
normalised. A repeat CT chest reported resolu-
tion of the left lower lobe abscess with a residual
2.2%3.7cm area of consolidative pneumonia in the
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Figure 1

CT chest showing abscess within the posterolateral left
lower lobe with surrounding consolidation.

left lower lobe as shown in figure 2. At this time, the patient
wished to stop intravenous antimicrobial therapy as he wanted to
return to work. PICC was removed and he successfully completed
a 10-day course of oral levofloxacin and metronidazole.

DISCUSSION

Prevotella genus comprises a group of obligate-anaerobic, moder-
ately saccharolytic, bile-sensitive, gram-negative bacteria that
produce melanin on blood agar to form black colonies. These are
common commensals of oral, gastrointestinal and vaginal micro-
biota and usually associated with periodontal disease/abscess
and anaerobic infections of respiratory tract, for example, lung
abscess, empyema, aspiration pneumonia, sinusitis and so on.'
Other associations include osteomyelitis, brain abscesses, urinary
tract infections and bacterial vaginosis. P melaninogenica and P.
intermedia are some of the well-known species of the group, but
other lesser known species have emerged as pathogens over the
past few years.””

P. pleuritidis was identified as a novel species in a paper
published in 2007 after it was isolated from the pleural fluid of
a patient with suppurative pleuritis.! As per our literature review
using PubMed, there have been no case reports of pulmonary
abscess due to P pleuritidis since its discovery and identifica-
tion in 2007. We did find multiple cases reporting involvement
of P. pleuritidis in non-pulmonary infections or of pulmonary

Figure 2 Follow-up CT chest in 1 month showed resolution of abscess.
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infections due to Prevotella species other than P. pleuritidis, like
P. dentalis and P. intermedia as sole causes or contributing causes
to other bacterial infections.®™ Most of these reports presented
cases due to Prevotella species in the setting of poor oral hygiene,
oral infections or following dental procedure. This was not the
case in our patient as he had no signs or symptoms of dental
infection and denied recent history of dental procedure.®*

A novel case published in 2017 about liver abscess due to
Fusobacterium, identified P. pleuritidis by 16s ribosomal RNA
sequencing of the fluid from the abscess. It went on to conclude
that gingival/oropharyngeal flora like Prevotella spp was iden-
tified as copathogens in around 18% of liver abscess caused
by Fusobacterium nucleatum.’ Shaker et al'® published a case
of unilateral frontal sinusitis complicated by orbital cellulitis,
subperiosteal abscess, subdural empyema and superior sagittal
sinus thrombosis where 16s RNA/DNA sequencing revealed
P pleuritidis, Streptococcus intermedius and FE nucleatum as
responsible organisms.

Diagnosis is frequently delayed and complicated by inability
to identify pathogens if present in numbers below traditional
culture lower detection limit or due to organism survival and
recovery rate being adversely affected by specimen handling.!
Such limitations of traditional cultures were likely the reason
behind inability to grow any pathogens in our patient’s blood
and sputum cultures. Next-generation sequencing of microbial
cell-free DNA helps overcome such limitations and provides
better diagnostic yield. This is well illustrated in our patient’s
case, where only Karius test was able to isolate the underlying
pathogen, P. pleuritidis, which helped direct and target treat-
ment.'? Karius test result is reported in molecules per micro-
litre (MPM). MPM refers to the number of microorganism DNA
fragments present in 1 uL of plasma and the result is significant
only if it is higher than the 97.5th percentile for the pathogen
in asymptomatic individuals. Karius test also proves beneficial in
cases where samples are drawn after antibiotic administration.
Pathogens that are reported in high concentrations are likely
associated with true infection and low concentrations may result
from both true infection or contaminant. Clinical interpretation
of this test is strongly recommended in conjunction with other
clinical data such as physical examination, imaging findings and
other laboratory results.

Lung abscess is a potential complication of pneumonia.
Mycoplasma pneumoniae usually causes atypical pneumonia in
children and adolescents." It is extremely rare for it to cause
lung abscess in adults. In our patient, detection of Mycoplasma
antibody on initial serology could be either a false positive or
indicate preceding Mycoplasma infection. Prior treatment with
azithromycin and levofloxacin (both of which act against Myco-
plasma) failed to produce a clinical response in this patient.

Antimicrobial coverage with piperacillin-tazobactam was
initiated and continued in our patient. This was widely based on
review of the following literature. A multicentre survey which
measured antimicrobial sensitivity of 19 Prevotella species (508
clinical isolates) using E-test reported susceptibility to pipera-
cillin-tazobactam, carbapenems, tigecycline and metronidazole.
A significantly high percentage of isolates were non-susceptible
to ampicillin, clindamycin, tetracycline and moxifloxacin.'*
Another study used E-test to investigate antibiotic suscepti-
bility and resistance in a series of 33 Prevotella strains isolated
from head and neck abscesses of Romanian patients. This study
reported susceptibility of almost all 33 strains to amoxicillin-
clavulanic acid, metronidazole and clindamycin but increased
resistance to penicillin-G and ampicillin due to beta lactamase
activity.”
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Multiple studies have also been conducted to identify the
presence of antimicrobial resistance genes within Prevotella
species. One such study by Arredondo et al'® was conducted
on 100 Prevotella spp isolates to determine susceptibility to
azithromycin and erythromycin using the Etest method and
to screen presence of macrolide resistance genes therein. The
study concluded that the presence of either erm(F) and erm(B)
gene in Prevotella spp was associated with a higher degree of
resistance to azithromycin and erythromycin.'® Another study
conducted in the Netherlands by Veloo et al'” described preva-
lence of three antimicrobial resistance genes in 99 Prevotella spp
and 101 Bacteroides spp isolates. The study reported prevalence
of 9.1% of the ermF gene, 30.3% of tetQ gene and 50.5% of the
cfxA gene. Some of the isolates harboured all three resistance
genes. The study expressed concern over presence of multiple
resistance genes in a single isolate and increase in prevalence of
tetQ gene, which could define changes in treatment strategies in
the future."”

Learning points

» Prevotella species commonly colonises the oral cavity. Lung
abscess due to Prevotella pleuritidis is rare.

» There is growing need for utilisation of next-generation
sequencing of microbial cell-free DNA testing early in the
evaluation, for targeted treatment and management.

» Lung abscesses can be a result of concomitant infection by
multiple organisms. Next-generation sequencing of microbial
cell-free DNA testing proves to be of higher diagnostic yield
in such situations where it can detect organisms present
in low numbers or in samples obtained after antibiotic
administration.

» There is growing concern for treatment failure due to
increasing prevalence of antibiotic resistance which requires
further research.
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