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Background: Even with the advent of NGS and PCR diagnostic tools, cases of chest infections caused by Trichomonas are still very
rare. Such pathogens are less likely to be considered by clinicians. These cases frequently involve the pleura and lead to pneu-
mothorax, hydropneumothorax, or pyopneumothorax, making the disease severe.

Case Presentation: A 69-year-old man diagnosed with cerebral infarction a year ago sought medical attention for right-sided
pyopneumothorax and respiratory failure. The pathogen found in the pleural fluid was highly suspected to be Trichomonas tenax
(T tenax). Pleural fluid mNGS confirmed 7. tenax and Porphyromonas endodontalis coinfection. Metronidazole combined with piper-
acillin tazobactam was administered to counteract infection. Simultaneously, closed chest drainage and thoracoscopic release of pleural
adhesions were performed. The patient was cured, discharged from the hospital, and was in good condition after six months of follow-up.
Conclusion: When chest infections occur in patients with poor oral hygiene and underlying diseases that may lead to aspiration, the
identification of Trichomonas infection should be noted. Early confirmation of the diagnosis often requires mNGS and PCR. Metronidazole
is essentially effective against Trichomonas, and medical thoracoscopy can be used to manage pleural conditions if necessary.
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Introduction

Trichomonas is a protozoan. Different Trichomonas species can parasitize different parts of the body: Trichomonas
vaginalis in the genitourinary tract, Pentatrichomonas hominis in the intestine, and 7. tenax in the oral cavity of people
with poor oral hygiene.! The main Trichomonas species associated with chest infections is 7. fenax.”> Since cultures are
often unsuccessful, diagnosis is primarily determined by the morphology and movement patterns of fresh specimens
under the microscope.> Owing to the availability of PCR and mNGS methods, pulmonary and pleural disorders caused by
Trichomonas are being diagnosed more often than before. However, it remains extremely rare. Since Memik reported the
first case of chest infection caused by Trichomonas in 1968, surprisingly no more than 20 cases of Trichomonas-
associated chest infections have been published in PubMed worldwide.* Here we present a case of pyopneumothorax
caused by T  tenax and Porphyromonas endodontalis coinfection in a patient with previous cerebral infarction. In
addition, we reviewed the reported cases of chest infections caused by Trichomonas in the last 20 years.

Case Presentation
The patient was a 69-year-old male farmer who presented to a local hospital with right-sided chest pain, cough, sputum
production, and fever for one week. Chest computed tomography (CT) at the local hospital showed multiple right pleural
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effusions and pneumothorax with right lung atelectasis. This patient had a cerebral infarction a year prior to this visit,
with a slight decrease in right-sided muscle strength. He had a history of hypertension for several years and was receiving
amlodipine benzoate with poor blood pressure control. The patient denied any history of other chronic diseases such as
coronary heart disease, diabetes mellitus and malignancy. He had a 30-year history of smoking, 1 pack/day, had quit
smoking for a year, and denied alcoholism. The patient was transferred to our hospital on October 17 after ineffective
treatment with anti-infection (details unknown) and oxygen therapy.

The patient’s vital signs on admission were as follows: temperature, 37.4°C; heart rate, 81 beats/min; breathing rate,
24 beats/min; and blood pressure, 165/85 mmHg. His consciousness was clear, and oxygen saturation was 85% (air).
Reduced respiratory motility, decreased breathing sounds, and wet rales were observed on the right side. Both the lower
extremities were moderately edematous. His right limb muscle strength was of grade V. Routine blood test showed
leukocytes 13.5x10%/L (normal range 3.5-9.5x10%/L), neutrophils 12.4x10%/L (normal range 1.4-7.12x10°/L), hemoglo-
bin 82 g/L (normal range 130-175 g/L) and normal eosinophils. Blood biochemistry showed only 18.1 g/L of albumin
(normal range 40-55 g/L) and mildly elevated liver and kidney function parameters. PCT 4.88 ng/mL (normal range 0—
0.05 ng/mL) and CRP 456 mg/l (normal range 0-8 mg/L) were observed. Serum GM and BDG levels were normal.
T-SPOT. TB and ANA profiles were negative. T cell subsets and serum immunoglobulins were within normal limits. The
chest CT on admission is shown in Figure 1.

On day 2 of hospitalization, 700 mL of celiac fluid was extracted via closed chest drainage. Pleural fluid tests showed
19.6 g/L total protein, 4.9 g/L. albumin, LDH 4700 IU/L (serum normal range 109-245 U/L), and ADA 183.4 U/L (serum
normal range 2—17 U/L). The pleural fluid celiac characterization test results were negative. Pleural fluid CEA was within
normal limit. Levantine tests were positive, with a nucleated cell count of 273.6x10%/L (pleural fluid normal range
<500x10%L) and 92% neutrophilic. A protozoan slightly larger in size than leukocytes, oval in shape, with rotational
movement, was microscopically observed on a wet smear of pleural fluid. Suspected 7. tenax was observed (Figure 2).

On day 3 of hospitalization, intravenous infusion of metronidazole (0.5 g, q8h) combined with piperacillin tazobac-
tam (4.5 g, q8h) was started. Thoracoscopy was performed on day 4 of hospitalization. Yellow flocculent pus was seen
and aspirated. Adhesions on the pleural surface and granulation tissue were also visible. The adhesions were partly
released and a biopsy of the mural pleura was performed. Pathological examination suggested fibrous connective tissue
and many inflammatory fibrin-like exudates. After the operation, the patient felt relieved with chest pain and cough, and
continued with closed thoracic drainage. Bronchoscopy was performed on day 5 of hospitalization, and mucous
secretions were seen in the right lower lobe, where they were suctioned and lavaged.

On day 6 of hospitalization, the patient agreed to complete mNGS, and pleural fluid was sent for mNGS. The
following day, the results were reported as 387 sequences of 7. tenax, and 2,139,183 sequences of Porphyromonas
endodontalis with a relative abundance of 70.73%. At this time, the diagnosis was clear of right-sided encapsulated
pyopneumothorax, 7. tenax and Porphyromonas endodontalis coinfection, type I respiratory failure, hypertension, and
sequelae of cerebral infarction.

On day 8 of hospitalization, the patient experienced nausea and vomiting during the intravenous infusion of
metronidazole, which was considered an adverse drug reaction. Symptomatic treatment was administered, and metroni-
dazole was replaced to levonidazole intravenous infusion (0.5g, q12h). No further gastrointestinal reactions occurred

after medication adjustment. The daily chest drainage fluid gradually became clearer and the volume decreased.

Figure | Chest CT on admission showing right pleural effusion, and pneumothorax.
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Figure 2 Against a background of necrotic fragments, a pear-shaped body with flagella was visible, containing a large dark purple long oval nucleus shaped like a mouse eye,
highly suspicious for T. tenax. (indicated by arrow, Richter-Giemsa stain, % 1000).
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/

Figure 3 Chest CT at discharge showing that the right pleural effusion and pneumothorax were markedly absorbed.

Ultrasound examination of the pleural fluid showed that the right pleural fluid was separated. Multiple intrapleural
injections of urokinase were administered.

Subsequently, the pleural fluid was rechecked several times and no more Trichomonas was detected. The blood
culture results were negative. On day 24 of hospitalization, the patient was discharged after significant resolution of the
chest lesion (Figure 3) and improvement of the inflammatory indicators. The patient was followed-up for 6 months
without any chest infections.

Discussion and Conclusion

Several species of Trichomonas can be responsible for chest infections, including Trichomonas vaginalis, T. tenax,
Pentatrichomonas hominis, and Tetratrichomonas spp. Among these, T tenax is the most common.” T tenax, a difficult-
to-culture anaerobic protozoan, is highly prevalent in periodontal diseases.®” It is now generally accepted that the
organism is thought to enter the respiratory tract through inhalation from the oropharynx.'

In this case, the patient had poor oral hygiene, and the fact that he had a cerebral infarction a year earlier suggests the
possibility of aspiration. The pleural fluid mNGS results detected a large amount of oral anaerobic flora in addition to
T. tenax, and multiple blood cultures were negative. Therefore, we believe that the 7. fenax infection in this patient was
caused by oropharyngeal aspiration.

Most articles on Trichomonas causing chest disease are case reports. Although the number of Trichomonas cases has
increased over the years with the application of PCR and mNGS techniques, we searched PUBMED and found only 14 cases
of chest infections caused by Trichomonas in the last 20 years, which shows that the disease is rare (Table 1). The geographical
distribution of the disease worldwide, in descending order, is France, China, Mexico, the United States, and Japan.l’z’g’17

Trichomonas species were identified in 14 of 15 cases including our case. One case was Trichomonas vaginalis, five
were Tetratrichomonas, and the rest were T. tenax. Trichomonas was co-infected with bacteria in most cases and with
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Table | Clinical Characteristics of the |15 Cases of Chest Infections Caused by Trichomonas

Publishing AgelSex Region Pleural Disease Trichomonas Underlying Disease Coinfection Medication Other Treatment | Outcome
Year Species Pathogen Measures
2021 16/M China Bilateral pneumonia Trichomonas Cerebral palsy Geotrichum Metronidazole Surgical cleaning of Improved
and a right large tenax capitatum and the pleural cavity and
amount of voriconazole video-assisted
pyopneumothorax thoracoscopic
decortication
2019 8I/F China Bilateral pneumonia | Tetratrichomonas Cerebral infarction; type 2 Streptococcus Tienam and - Improved
and left diabetes anginosus metronidazole
pyopneumothorax,
right pleural effusion
2014 66/F Japan - - - - - - -
2013 33/M Mexico A right Tetratrichomonas No description Gram-positive Metronidazole - No
pneumothorax and empyemagena cocci and bacilli, and description
left pleural effusion and Gram-negative piperacillin—
rods tazobactam
2013 54/M Mexico A right pleural Tetratrichomonas Type Il diabetes Gram-positive Metronidazole - No
effusion empyemagena cocci and Gram- and description
negative bacilli piperacillin—
tazobactam
2012 67/M France A right Trichomonas Glioblastoma, high-dose Aero-anaerobic Metronidazole, - Death
hydropneumothorax tenax corticotherapy flora amoxicillin
2009 40/F France A right pleural Tetratrichomonas No description Streptococcus Metronidazole - Improved
effusion constellatus and
Streptococcus
gordonii; anaerobic
bacterium
2008 33/F France A right Trichomonas Cardiac transplantation Prevotella oralis, Piperacillin— A surgical cleaning of | Improved
hydropneumothorax tenax Peptostreptococcus | tazobactam and the pleural cavity
sp., and metronidazole
Streptococcus sp.
2008 3 months/F France No description Trichomonas None No description Metronidazole None Improved
vaginalis
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2006 55/m China Bilateral pleural Trichomonas None Nutritionally Metronidazole, Thoracotomy Improved
effusion leading to species variant ampicillin/ decortication
respiratory failure Streptococcus. clavunalate
2005 84/M France | Bilateral pneumonia Trichomonas Chronic lymphoid leukemia No description Metronidazole - Improved
and pleural tenax with hypogammaglobulinemia
disorders
2004 58/M France | Left pneumonia and Trichomonas A surgical operation for reflux Streptococci and Metronidazole, - Death
pleural disorders tenax esophagitis Haemophilus piperacillin,
parainfluenzae tazobactam,
and gentamicin
2003 56/M USA Bilateral pneumonia Trichomonas A duodenal feeding tube was Streptococcus Metronidazole; - Improved
and loculated right tenax inadvertently placed into the constellatus piperacillin/
pleural effusion right lung after brain surgery; tazobactam and
type Il diabetes mellitus tobramycin
2002 59/M France Right Trichomonas Metastatic adenocarcinoma of Bacteria Metronidazole, - Death
pyopneumothorax tenax the lung following treatment ciprofloxacin
with corticosteroids and and gentalline
radiotherapy
Our case 69/M China Right Trichomonas Cerebral infarction Aero-anaerobic Metronidazole Thoracoscopic Improved
pyopneumothorax tenax flora — release of pleural

Levonidazole;
piperacillin/

tazobactam

adhesions
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fungi in only one case. Among the combined bacterial infections, oral anaerobic flora predominates, and others are
mostly parthenogenic anaerobes, such as various streptococci. All these bacteria reside in the oral cavity or upper
respiratory tract. Of the 15 cases, two cases did not describe whether the pleura was involved, two cases involved the
pleura but did not describe the location, and the remaining 11 cases involved the pleura and described the location.
Among them, the right pleura alone was the most involved (8/11), followed by the bilateral pleural involvement (2/11),
and only one case involved the left pleura alone.'**"'” Aspiration pneumonia is predominant on the right side due to the
steep right main bronchus. These observations further corroborate that the route of Trichomonas chest infection is from
the oropharyngeal aspiration to the lower respiratory tract.

In the reviewed cases of Trichomonas infection, we found that sometimes the patients did not actually have severe
pneumonia, while the pleural manifestations of the disease were more prominent. In our case, the degree of airway
mucosal congestion as well as the amount of secretions observed on bronchoscopy was much less than that in
conventional pneumonia. Why does Trichomonas pass through the lower respiratory tract but end up in the pleura-
causing lesions? We speculate that this is because the pleural space is more conducive to the growth and reproduction of
anaerobic bacteria than the oxygen-rich environment of the lungs, and protozoa including 7. tenax feeds on bacteria.''%'®

Because T tenax feeds on bacteria, 7. tenax alone can hardly cause chest infections. Do these bacteria exist only as
food for Trichomonas in pleural diseases? It is shown that anaerobic bacteria are involved in 60%, 80% and 45% of lung
abscesses, aspiration pneumonia and pyothorax respectively.19 Furthermore, the success rate of culturing such pathogens
is variable.?® It is stated that whether the pleural infection is community-acquired or hospital-acquired, antibiotic
selection needs to cover anaerobes unless there is culture confirmation of pneumococci or other specific pathogens.?'
In the 2017 the American Association for Thoracic Surgery consensus guidelines for the management of empyema, the
need for antibiotic therapy to cover anaerobes remains emphasized. Even if anaerobic cultures return negative results,
anti-anaerobic therapy must be continued.”® Data from numerous studies also support the role of oropharyngeal flora,
consisting of specialized or parthenogenic anaerobic bacteria, as pathogens causing pleural infections and in the possible
pathogenic mechanisms of pleural infections.”> Coupled with the fact that our pleural fluid mNGS test showed high
sequence number and relative abundance values of Porphyromonas endodontalis, we concluded that this case was
a coinfection of 7. tenax and Porphyromonas endodontalis resulting in pyopneumothorax.

VATS is considered to be the treatment of choice in both the early and late stages of empyema.”’ Because our patient
had an encapsulated pyopneumothorax with more compartments, it had not yet reached stage III of pyothorax, forming
a cortex that compressed the surface of the visceral pleura. Considering the poor effect of chest drainage alone, we
released the pleural adhesions thoracoscopically.

It has been suggested that Trichomonas infection is often complicated by pulmonary diseases or immunosuppression.®
While in the 15 patients, 2 had no underlying disease, 4 had brain disorders or surgery, 3 cases had malignancy, 1 case
had heart transplantation, 1 case had postoperative reflux esophagitis, and 4 cases were not described. There appeared to
be no significant relationship between the presence of the disease and the immune status of the patient. Conversely,
diseases that predispose to patients’ aspiration, such as brain disorders, are more susceptible to Trichomonas infections.
The prognosis of this disease is generally good. All patients had a clinically improved outcome, except for three patients
with glioma, advanced adenocarcinoma, and postoperative reflux esophagitis, respectively, who were fatal outcomes.

Unfortunately, in this case, we did not complete NGS testing of BALF and pleural biopsies. No specific Trichomonas
antibodies were available. These uncompleted tests may contribute to further understanding the mechanism of
Trichomonas pathogenesis.

This case reminds us that in the management of pleural disease with or without pulmonary lesions, care should be
taken to identify Trichomonas infection if common antibiotics are not effective and the patient has poor oral hygiene and
underlying disease with the potential for aspiration. As this pathogen is not easy to culture, the use of mNGS or PCR can
rapidly target pathogens and clarify the specific species of Trichomonas. Trichomonas is basically sensitive to metroni-
dazole. While treating Trichomonas, the use of antibiotics needs to take into account its possible coinfection with
anaerobic bacteria. The need for thoracoscopic local intervention is determined by the patient’s pleural lesions. The main

preventive measures are good personal oral hygiene and immediate medical attention in cases of oral diseases.
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