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Emerging liver infection of Veillonella parvula
associated with acute respiratory distress
syndrome: a case report
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Introduction: Veillonella parvula is a bacteria that can be found in normal oral and gastrointestinal flora. Veillonella infection is rarem
immunocompetent patients but is known to cause periorbital cellulitis, endocarditis, osteomyelitis and bacteremia; however, its
association with acute respiratory distress syndrome (ARDS) has not been previously documented.

Case presentation: A 36-year-old female with no known history who presented with right-sided chest, flank and upper abdominal
pain after a motor vehicle accident. Computed tomography showed multiple right rib fractures, small right pneumothorax, and a
grade 4 liver laceration with active extravasation of the posterior aspect of the right liver lobe. Over the hospital course, the patient
developed ARDS and was intubated for hypoxemia. A right posterior liver abscess was percutaneously drained, with a copious
amount of air and ~30 ml turbid fluid aspirated. Cultures from the liver abscess grew Veillonella parvula. She was treated with
Micafungin, Levofloxacin, and Metronidazole for the hepatic abscess, and was discharged home with outpatient follow-up.
Discussion: The authors present one of the first reported cases of a V. parvula infected liver abscess associated with ARDS in an
immunocompetent patient.

Conclusion: These clinical findings are unique due to the nature of our patient’s ARDS onset and the dearth of similar cases in the
literature. The favorable outcome of our patient was due to a multidisciplinary and early identification of a V. parvula hepatic abscess.
The authors’ findings contribute to the future management of V. parvula and a greater understanding of its disseminating effects and

presentation in immunocompetent patients.
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Introduction

Infections related to Veillonella species are rare in immunocom-
promised patients and reports of infection in the immuno-
competent are even rarer' . Veillonella parvula is an anaerobic
gram-negative coccus that can be found in the normal flora of the
oral cavity, gastrointestinal, and genitourinary tracts?®!.
Veillonella’s virulent capacity is a result of lipopolysaccharide-
induced Toll-like receptor 4 (TLR-4) pathway activation!. The
Veillonella species’ growth and biofilm formation depends on
their symbiotic relationship with the Streptococcus species for the
production of lactate®!. Their oral biofilm production con-
tributes to their antibiotic resistance and the pathogenesis of oral
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HIGHLIGHTS

e V. parvula is a rare infection and is becoming more
prevalent in immunocompetent patients who require
critical care.

e Unique infections leading to acute respiratory distress
syndrome need to have a low threshold for broad-spectrum
treatment.

e Treatment of intra-abdominal V. parvula abscess infection
will long term antibiotic administration.

infections. It can persist in the oral cavity, disseminate, and cause
infections in multiple organ systems>,

Immunocompetent patients diagnosed with spondylodiscitis
were unexpectedly found to have blood and tissue cultures
positive for Veillonella!™*!. Along with the extremely rare nature
of Veillonella spinal infections, disseminated Veillonella has
caused periorbital cellulitis, endocarditis, epidural abscesses,
meningitis, septic arthritis, osteomyelitis, and bacteremial®~!,
Additionally, Veillonella infections have been associated with
inflammatory and autoimmune liver diseases!'>!¥. It has been
suggested that imbalances in the gut microbiome can lead to liver
disease through the portal circulation and contribute to primary
sclerosing cholangitis (PSC) and inflammatory bowel disease
(IBD)!'*1¢l. However, there are no reports on liver abscesses
secondary to Veillonella Parvula infections.

In cases of severe dissemination and septicemia, excessive
activation of the inflammatory and coagulation pathways can
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result in acute respiratory distress syndrome (ARDS), which is
characterized by diffuse lung inflammation, alveolar edema,
injury to lung endothelium and epithelium, and hyaline mem-
brane deposition!!”!. The Berlin Criteria for ARDS includes onset
within one week of clinical insult, bilateral opacities not fully
explained by effusions or nodules, and respiratory failure!'®). Tt
was reported that ARDS-associated mortality rate is 38.5-58%;
thus, it is crucial to raise awareness of disseminated Veillonella
and its presentation!!*2°!, To the best of our knowledge, there are
no documented cases on a Veillonella parvula liver abscess that
progressed to ARDS in an immunocompetent individual. This
case report was prepared in accordance with SCARE
guidelines!®").

Case presentation

A 36-year-old female with no reported medical history presented
to our Level 1 trauma center following a motor vehicle accident.
Initial vital signs included: blood pressure of 105/52 mmHg,
heart rate of 94 beats per min, respiratory rate of 29 breaths per
min, and oxygen saturation of 99% on room air with a tem-
perature of 36.5°C. On physical exam, she had tenderness to
palpation of the right flank and right anterior chest, with a soft
and non-distended abdomen exhibiting generalized diffuse ten-
derness. Laboratory evaluation showed white blood cells
14 x10%/pl, hemoglobin 12.6 g/dl, and platelets 251 x 10%/pl.
Computed tomography (CT) of the chest, abdomen, and pelvis,
showed fractures of right ribs 1, 2, 4, 5 and 6, small right pneu-
mothorax, grade 4 laceration of the right lobe of the liver, and a
small focus of active extravasation seen along the posterior aspect
of the liver, Figure 1A and B.

She was admitted to the ICU for serial abdominal exams and
hemodynamic monitoring. The interventional radiologist did not
recommend intervention, as the liver laceration was likely from a
small capsular branch without a clear connection to the hepatic
artery. Following a 24-h period of stability in the ICU, she was
downgraded to the telemetry unit.

The next day, she reported abdominal pain associated with
emesis after an oral diet. Abdominal x-ray showed severe ileus.
Chest X-ray showed hazy consolidations bilaterally with a dense
consolidation at the right lung base. She was noted to be
tachypneic and hypoxic. A right 28F chest tube was placed for
concerns of a delayed hemopneumothorax. She was placed on a
high-flow nasal cannula (HFNC) at 45 | per min (LPM) flow rate
and 45% fraction of inspired oxygen (FiO;). On hospital day 3,
chest physiotherapy was initiated, and HFNC settings were
increased to 70 LPM and 50% FiO; due to hypoxia. The arterial
blood gas (ABG) at that time included a pH of 7.46, pCO, of 33,
pO; of 88, HCO; of 22.9, and a P/F ratio of 176. Blood cultures
were obtained multiple times but were consistently negative.
Lactate levels and liver function tests were within normal limits.

On day 3, she was upgraded to the ICU due to worsening
hypoxemia and hemodynamic instability. A CT angiography
showed interval development of air within the right hepatic lobe
hematoma (Fig. 2A), no evidence of pulmonary embolism, patchy
multifocal groundglass consolidations (Fig. 2B), and a small right
pneumothorax with chest tube in place. On day 7, she was
intubated due to progressive worsening of hypoxemia and
increased work of breathing. The ABG at this time showed a pH
of 7.46, pCO; of 36, pO, 0f 49, HCO;3 of 25.1, and a P/Fc ratio of
108. Due to concern for ARDS, the patient was started on a low
tidal volume ventilation strategy. A respiratory viral panel
obtained was negative. Interventional radiology was consulted,
and the right posterior liver abscess was drained, yielding a
copious amount of air and ~30 ml of turbid fluid. A wound
culture from the liver abscess grew Veillonella parvula on a sterile
growth agar for anaerobic bacteria. Intravenous vancomycin
(15 mg/kg) and piperacillin/tazobactam (4.5 g every 8 h) were
initiated. Additionally, Micafungin was initiated for empiric
fungal coverage.

The patient had slow improvement over the following days
and was extubated on hospital day 14. The ABG on the day of
extubation revealed a pH of 7.43, pCO, of 40, pO, of 86, HCO;
of 26.0, and a P/F ratio of 286. After consultation with our
infectious disease specialist, the patient was discharged with the

Figure 1. (A) Coronal section of a computed tomography (CT) of the chest, abdomen, and pelvis showing a grade 4 laceration of the posterior aspect of the right
lobe of the liver with active extravasation seen along the posterior aspect of the liver. There is free perihepatic fluid, free perisplenic fluid, and moderate fluid in the
pelvis. (B) Coronal section of a CT of the chest, abdomen, and pelvis showing a small right pneumothorax and fractures of the right first, second, fourth, fifth and

sixth ribs.
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Figure 2. (A) Right hepatic lobe laceration noted with presumed hematoma in the right hepatic lobe posteriorly with multiple scattered foci of air present within the
hematoma. (B) Patchy multifocal groundglass consolidation bilaterally with dense central bronchovascular consolidation.

liver drain in place and a 7-day course of oral levofloxacin 750 mg
daily and oral metronidazole 500 mg every eight hours for
hepatic abscess treatment. A CT of the abdomen with intravenous
contrast was obtained on 4-week follow-up demonstrated near
resolution of her liver abscess, Figure 3. Two-months after dis-
charged, the pigtail drain was removed and at the 3-month fol-
low-up appointment, the patient was doing well and returned
to work.

Discussion

Our case focuses on a V. parvula infected liver abscess in an
immunocompetent patient that progressed to ARDS. There are
reports of co-infection with Veillonella in immunosuppressed
patients with altered gut and oral microbiome, cystic fibrosis,
pulmonary tuberculosis, and SARS-CoV-2, but the opportunistic
presence of Veillonella is incredibly rare in a patient lacking
predisposing factors!*!=2#!, The mechanism by which our patient
acquired a Veillonella infection of the liver remains unclear.
Veillonella infections have been associated with inflammatory

and autoimmune liver diseases; however, our patient did not have
any history of evidence of these co-morbid conditions>14,

To our knowledge, V. parvula was not previously reported to
be associated with the development of ARDS in an immuno-
competent individual. In the setting of ARDS, there is diffuse
injury to lung endothelium and epithelium, and hyaline mem-
brane deposition, due to the onset of inflammation and edema'*”!,
Patients developing ARDS have a dysregulation in the lung’s
immune defenses, which results in an imbalance of the normal
lung microbiome, predominantly Pseudomonas aeruginosa,
Staphylococcus aureus, and Enterobacterales”*>2%271, While
ARDS itself can be precipitated by a multitude of extrapulmonary
and intrapulmonary and noninfectious causes, such as sepsis,
oxygen toxicity, fat embolism, trauma, aspiration, pancreatitis,
and blood transfusions!'”), in our case we suspect the triggers
were septicemia and trauma. Infections that are typically asso-
ciated with immunocompromised individuals can occasionally
occur in immunocompetent people for a variety of reasons
including variability in immune response in immunocompetent
individuals, environmental factors, and emerging or changing
pathogens!*%2°1,

L

Figure 3. (A) Percutaneous drain within right posterior hepatic lobe with decrease in size of the air and fluid collection. Minimal residual surrounding fluid is seen. (B)

Improved lung parenchymal fibrotic tissue.
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The treatment protocol for a patient with ARDS followed the
standard approach of low tidal volume ventilation strategy and
treatment of underlying issues, which we employed for our
patient successfully. At the time of this patient’s hospitalization,
studies supporting the administration of systemic corticosteroids
in ARDS were inconsistent; as such, we did not utilize such
measures. Previously reported cases of Veillonella infections were
treated with penicillin, ceftriaxone, and metronidazole*®!. We
administered broad-spectrum antibiotics once imaging revealed a
liver abscess, and chest imaging showed concern for infection.
Following results of cultures and consultation with our infectious
disease specialists, we opted to discharge the patient on oral
levofloxacin and metronidazole.

Conclusion

This is the first reported case of an immunocompetent individual
with a Veillonella parvula infected liver abscess associated with
ARDS. These clinical findings are unique due to the nature of our
patient’s ARDS onset and the dearth of similar cases in the lit-
erature. The favorable outcome of our patient was due to a
multidisciplinary approach. We recommend consistent monitor-
ing and follow-up imaging for the early identification of a V.
parvula hepatic abscess. We suggest conservative measures and a
rapid introduction of ARDS protocol in similar cases. Our find-
ings contribute to future clinicians’ management of V. parvula
and a greater understanding of its disseminating effects and
presentation in immunocompetent patients.
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