Heliyon 10 (2024) e28735

Contents lists available at ScienceDirect

52 CelPress Heliyon

journal homepage: www.cell.com/heliyon

Case report

Giant pulmonary artery aneurysm associated with SARS-CoV-2
infection and Actinomyces odontolyticus sepsis: A case report

Ling Wang ™', Wenyi Lei ™', Fan Qi , Zheyuan Fan®"

2 Department of Critical Care Medicine, Affiliated Hospital of Zunyi Medical University, Zunyi, China

® Department of Dermatology, The Affiliated Jinyang Hospital of Guizhou Medical University, Guiyang, China

¢ Department of Intensive Care Unit, The Affiliated Jinyang Hospital of Guizhou Medical University, Guiyang, China
4 Department of Thoracic Surgery, Affiliated Hospital of Zunyi Medical University, Zunyi, China

ARTICLE INFO ABSTRACT

Keywords: Giant septic pulmonary artery aneurysms (PAAs) are rare but important entities, with few cases
Pulmonary artery aneurysm having been reported worldwide. Early diagnosis and prompt treatment are crucial in the man-
COVID-19

agement of such cases. We report a 56-year-old female patient presenting with fatigue, nausea
and vomiting who was first diagnosed with diabetic ketoacidosis (DKA) and developed life-
threatening giant infectious PAA secondary to SARS-CoV-2 infection and Actinomyces odontoly-
ticus sepsis. The patient did not develop any specific symptoms, and enhanced computed to-
mography (CT) revealed a massive PAA of 5.6 x 4.9 cm in size at the left pulmonary hilar with
normal pulmonary artery (PA) pressures. After multidisciplinary discussion and after considering
the critical condition accompanied by sepsis increased the risk of surgery, endovascular treatment
was the first therapy of choice for the patient; nevertheless, the patient ultimately opted for
hospice care. This case report aims to raise awareness of PAAs, which are rare but potentially fatal
complications of infectious diseases such as COVID-19 pneumonia and Actinomyces odontolyticus
sepsis.
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1. Introduction

Pulmonary artery aneurysms (PAAs) are rare conditions with a high mortality rate, and few cases have been reported in patients
with severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection [1,2]. Acquired PAAs are thought to result from in-
fections, malignancy, vascular injury and vasculitis that cause a local inflammatory response in the arterial wall [3]. The common
symptoms of coronavirus disease 2019 (COVID-19) pneumonia are respiratory tract symptoms such as fever, cough, fatigue and
dyspnea, but in severe cases, patients can develop vascular endothelial injury, severe pneumonia and systemic inflammatory response
syndrome (SIRS) [4,5]. A. odontolyticus is a gram-positive facultative anaerobic bacterium that colonizes the oral cavity, respiratory
tract and gastrointestinal tract [6]. Actinomyces odontolyticus infection is generally an opportunistic infection that frequently occurs in
immunosuppressed patients [6]. Actinomyces odontolyticus sepsis is very rare in routine clinical practice, especially in combination with
SARS-CoV-2 infection, and contributes to giant PAA [7].

Here, we describe the case of a 56-year-old female presenting with fatigue, nausea and vomiting and was diagnosed with diabetic
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ketoacidosis (DKA). She developed a life-threatening giant infectious PAA secondary to SARS-CoV-2 infection and Actinomyces
odontolyticus sepsis. To our knowledge, this is the first reported case of PAA associated with SARS-CoV-2 infection and Actinomyces
odontolyticus sepsis worldwide.

2. Case report

A 56-year-old female was admitted to the Department of Endocrinology with a chief complaint of fatigue, nausea and vomiting for 3
days and was diagnosed with diabetes mellitus (DM) for 9 years. Upon admission, laboratory tests showed a blood glucose level greater
than 27.8 mmol/L, a white cell count of 17.9 x 10°/L and a pH value of 6.95, and she was subsequently diagnosed with infection-
associated metabolic DKA. She had no specific previous family history of autoimmune diseases or aneurysms, and she was
completely vaccinated against SARS-CoV-2. The blood parameters at admission are shown in Table 1. Chest computed tomography
(CT) at admission demonstrated bilateral pulmonary infection and regional multiple bullae, especially around the left pulmonary
hilum (Fig. 1 ab). Meanwhile, on the day of admission, the SARS-CoV-2 RNA transcription-mediated amplification test was positive,
consistent with the diagnosis of COVID-19 pneumonia. The initial management included fluid resuscitation, insulin therapy, control of
water and electrolyte balance, and empiric antibiotic treatment with intravenous ceftazidime after blood and sputum culture sampling
(Fig. 2). The patient also received oxygen inhalation through a nasal tube, azvudine, intravenous methylprednisolone and heparin. By
day 5 of hospitalization, the comprehensive treatment improved blood glucose control, and the clinical symptoms and infection in-
dicators improved.

On day 7 of hospitalization, the patient had intermittent fever and worsening respiratory symptoms (cough, sputum and dyspnea)
in parallel with an elevated C-reactive protein (CRP) level of 223.55 mg/L (normal <5 mg/L). These findings were suspicious for
superimposed bacterial infection on COVID-19, and aerobic and anaerobic blood and sputum cultures were obtained (these were
ultimately negative). We engaged in consultations (e.g., pharmacists and pulmonary physicians), and the anti-infective regimen was
subsequently escalated to piperacillin/tazobactam (Fig. 2).

Despite the patient being treated with mask oxygen inhalation, the immunomodulator thymalfasin, and antiviral and antibiotic
treatment, she experienced cough with purulent sputum, recurrence of high fever and developed shortness of breath on hospital day
10. A second chest CT was performed that demonstrated worsening of the left pulmonary infection, regional multiple bullae, pleural
effusion on the left side and a left hilar mass (Fig. 1 cd). Blood culture tested positive for meropenem sensible Actinomyces odontolyticus
(Table 1). Oral clinical examination of the patient showed various oral conditions, such as halitosis, dental caries and swollen gums. A
diagnosis of Actinomyces odontolyticus sepsis was made by combining the clinical manifestations and laboratory test results. Repeat
sputum cultures were negative. The anti-infective regimen was subsequently escalated to meropenem in accordance with the tested

Table 1
Blood parameters at admission and tested antibiogram.

Laboratory findings

PH (aBe) 6.95

PCO2 (aBG) 10 mmHg
PO2 (aBG) 112 mmHg
HCO3" (aBc) <3 mmHg
Base Excess (agg) —24.7 mmol/L
Serum Glucose 39.63 mmol/L
Serum p-Hb 9.20 mmol/L
Anti IAA-IgG Negative

Anti ICA-IgG Negative

Anti GAD 1.81 U/mL
Serum CRP 2.07 mg/L
Serum PCT 0.256 ng/mL
WBC 17.9 x 10°/L
Neutrophils 89.9%
Eosinophils 0.0%
Basophils 0.0%
Monocytes 4.5%
Lymphocytes 5.6%

Actinomyces odontolyticus
Time to positivity = 46 h, 33 min

Antibiogram Ampicillin [I] (MIC = 0.25)
[R = resistant, I = intermediate, S = sensible] Meropenem [S] (MIC = 0.25)
Minimal inhibitory concentration (MIC) Erythromycin [S] (MIC <0.016)

Ciprofloxacin [R] (MIC = 16)
Tetracycline [S] (MIC = 0.094)
Gentamicin [S] (MIC = 3)
Linezolid [S] (MIC = 0.19)

ABG: Aerial blood gas, Anti-IAA: Asulin autoantibody, Anti-ICA: islet cell antibody, Anti-GAD: glu-
tamic acid decarboxylase antibodies, CRP: c-reactive protein, PCT: procalcitonin, WBC: white blood
cell count, §-Hb: B-hydroxybutyrate.
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Fig. 1. computed tomography (CT) scans. (A, B) Initial chest CT images revealed bilateral pulmonary infection and regional multiple bullae,
especially around the left pulmonary hilum. (C, D) A second chest CT demonstrated worsening of the left pulmonary infection, regional multiple
bullae, pleural effusion on the left side and a left hilar mass. (E, F) Contrast-enhanced CT and three-dimensional reconstruction revealed an un-
expected massive aneurysm of 5.6 x 4.9 cm in size at the left pulmonary hilar.
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Fig. 2. Overview of the clinical course. The white blood cell count (red line) and serum glucose (blue line) was assessed by point-of-care testing.
The duration of the applied antibiotic regimen is indicated by the arrow length. (For interpretation of the references to colour in this figure legend,
the reader is referred to the Web version of this article.)
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antibiogram (Table 1). Meanwhile, contrast-enhanced CT and three-dimensional reconstruction revealed an unexpected massive
aneurysm of 5.6 x 4.9 cm in size at the left pulmonary hilar (Fig. 1 ef). Anticoagulation was discontinued due to the potential for
increased bleeding risk from the aneurysm. A multidisciplinary consultation meeting (thoracic surgeons, respiratory physicians, en-
docrinologists, and radiologists) was organized to discuss further treatment options. Considering the patient’s poor physical condition,
treatment with surgical approaches was no longer suitable. The experts recommended an interventional approach with a covered stent
of the aneurysm.

Unfortunately, her condition deteriorated rapidly with dyspnea and severe hypoxemia, and she was transferred to the intensive
care unit (ICU) for intubation and ventilation on day 15 of hospitalization (Fig. 2). The patient subsequently experienced acute res-
piratory distress syndrome (ARDS) and septic shock. On day 20 after admission, her vital signs (continuous norepinephrine infusion)
revealed a body temperature of 38.6 °C, a pulse rate of 133 beats/min, a blood pressure of 100/53 mmHg, a respiratory rate of 28
breaths/min, and an oxygen saturation of 86% with mechanical ventilation. The patient ultimately opted for hospice care.

3. Discussion

We report a case of fatal bloodstream infection of Actinomyces odontolyticus complicating severe COVID-19 that developed into life-
threatening infectious PAA. Patients with severe COVID-19 are at increased risk of bacterial coinfections and developing bloodstream
infections, often caused by gram-positive pathogens and multidrug-resistant bacteria (MDR) [8]. Actinomyces species are
gram-positive, facultatively anaerobic, rod-shaped bacteria. These bacteria sometimes cause endogenous infection when tissue
damage or excessive inflammation causes hypoxia and a decrease in local resistance [6]. Actinomyces odontolyticus infection is a rare
and often fatal disease that frequently occurs in immunosuppressed patients [7]. In the present case, the patient was admitted to our
hospital with infection-associated DKA. Meanwhile, the patient had received steroids for COVID-19. Moreover, the suspected portal of
entry of the organism was the patient’s various oral conditions, and blood culture testing was positive for Actinomyces odontolyticus. In
conclusion, the patient had poor glycemic control and SARS-CoV-2 infection, causing a decrease in immunity and eventually leading to
secondary bloodstream infection caused by Actinomyces odontolyticus.

In general, textbooks recommend high-dose penicillin (18-24 million U/day) intravenous therapy for 2-6 weeks followed by 6-12
months of oral penicillin for routine treatment of actinomycosis [9]. In our case, the primary reason for the poor prognosis is that the
patient’s condition deteriorated quickly, quickly progressing to refractory hypoxemia, ARDS, septic shock, and end-organ failure.

COVID-19 is considered a systemic vascular disease that primarily affects the respiratory tract but also damages the vascular
endothelium, leading to endotheliitis [10]. SARS-CoV-2 binds to the angiotensin-converting enzyme 2 (ACE2) receptor to enter host
cells, activating an inflammatory cascade and eventually impacting various organs and bodily functions [11]. The pathogenesis of PAA
is very complex and may be idiopathic or may be related to infection, pulmonary artery (PA) injury, lung neoplasm, iatrogenic,
pulmonary artery hypertension (PAH) or vasculitis [12]. Moreover, the most common cause of acquired PAAs or pseudoaneurysms is
infections, including infections caused by pyogenic bacteria (e.g., S. aureus, S. pyogenes, Klebsiella, and Actinomyces), syphilis, tuber-
culosis, septic embolisms and viral or fungal pneumonia [12]. Most common germ infections, such as those caused by Staphylococcus,
cause damage to all three layers of the vessel wall and lead to aneurysm formation [13]. Previous case reports have described pul-
monary, coronary and popliteal artery aneurysms following SARS-CoV-2 infection associated with viral multisystem inflammatory
syndrome [2,14-16]. Actinomyces odontolyticus infection-associated PAAs have not yet been reported. In this case, the patient had a
history of DM for 9 years, and her diabetes was considered a chronic inflammatory disease. Moreover, the patient was diagnosed with
an Actinomyces odontolyticus bloodstream infection, and SARS-CoV-2 coinfection also exacerbated the cytokine storm and subsequent
multisystem inflammatory syndrome.

Aneurysm of the main pulmonary trunk is a rare entity that is usually asymptomatic [12]. In our case, the patient also did not
present any specific symptoms and solely had respiratory symptoms such as cough, expectoration and respiratory distress. Enhanced
CT revealed a massive PAA of 5.6 x 4.9 cm in size involved the main and proximal branches of the pulmonary arteries. The patient’s CT
showed multiple cavitary lesions adjacent to the PAAs or more peripherally; therefore, repeated endovascular seeding of the PA lumen
with septic emboli or microemboli has been proposed as an important factor in the pathogenesis of PAAs in the infectious setting [17].

There are currently no clear treatment guidelines for PAA, and the optimal treatment of PAA remains uncertain. To prevent PAA
rupture, surgical intervention (e.g., aneurysmorrhaphy, reconstruction with vascular prostheses and pulmonary allograft replacement)
is recommended when the absolute diameter of the aneurysm is > 55 mm, in accordance with most institutions [18]. In the present
case report, it was considered the critical condition accompanied by sepsis increased the risk of surgery. Endovascular treatment was
the first therapy of choice for the patient; nevertheless, the patient ultimately opted for hospice care. Informed consent has been
obtained for this case report.

4. Conclusions

In conclusion, this is the first atypical case of giant infectious PAA that developed during SARS-CoV-2 infection and Actinomyces
odontolyticus sepsis. The choice of surgical intervention versus more conservative management of aneurysms should be determined by
assessments of the patient’s history and presentation.
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