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Neonatal pneumonia caused by Trichomonas 
vaginalis
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SOUHRN
pokrývková M., zárubová p., Wiedermannová H., Burčková H., Mrázek J., pavlíček J.: novorozenecká pneumonie způsobená 
Trichomonas vaginalis
Novorozenecká pneumonie je ve většině případů bakteriálního původu, jiná etiologie je méně častá. Prezentujeme případ novorozence 
s adnátní pneumonií, která se navzdory agresivnímu ventilačnímu režimu a empirické antibiotické terapii nezlepšovala. Vyšetřením 
PCR ze vzorku z dýchacích cest byla potvrzena Trichomonas vaginalis. Antibiotická terapie byla rozšířena o metronidazol. Tato cílená 
antibiotická terapie, která trvala 28 dní, vedla ke klinickému zlepšení a pacient byl propuštěn ve stabilizovaném stavu do domácí 
péče 44. den života. V případě infekcí, které nereagují na konvenční terapii, je potřeba zvážit přítomnost atypických patogenů. 
K detekci DNA patogenů je možno použít techniku multiplexní PCR. Výsledkem identifikace patogenu je cílená antibiotická terapie. 
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ABSTRACT
Neonatal pneumonia is mostly bacterial and other etiology is considered less frequently. We report a case of newborn whose neonatal 
pneumonia has not improved, despite the aggressive ventilation regime and empiric antibiotic therapy. A special sample from the 
respiratory tract was collected for PCR examination. The test confirmed the presence of Trichomonas vaginalis. Antibiotic therapy was 
extended to include metronidazole. Targeted antibiotic therapy, which lasted for 28 days, improved the condition and the patient was 
discharged in a stabilized condition to home care on the 44th day of life. We demonstrate the need to consider atypical pathogens in 
the case of infections that do not respond to conventional therapy. The multiplex real-time PCR technique was used to detect the DNA 
of the pathogen. Targeted antibiotic therapy is the result of pathogen identification.

KEYWORDS
neonatal pneumonia – newborn – Trichomonas vaginalis

1Department of Neonatology, University Hospital Ostrava, Ostrava, Czech Republic
2Faculty of Medicine, University of Ostrava, Ostrava, Czech Republic
3Public Health Institute Ostrava, Ostrava, Czech Republic
4Department of Pediatrics, University Hospital, Ostrava, Ostrava, Czech Republic
5Biomedical Research Center, University Hospital Hradec Kralove, Hradec Kralove, Czech Republic

Epidemiol. Mikrobiol. Imunol., 69, 2020, č. 2, s. 96–99

INTRODUCTION

In newborns neonatal pneumonia is a relatively fre-
quent cause of postpartum adaptation disorders or 
respiratory distress, which require respiratory sup-
port of various degrees, oxygen therapy, and an-
tibiotic treatment. Th e etiologic agent is typical-
ly bacterial, but less frequently, mycotic or viral. 
Pneumonias caused by protozoa are rare in humans, 
which is why they are only exceptionally considered. 
Atypical pathogen should be considered in cases where 
the clinical condition does not respond to conventional 
therapy, in newborns including pathogens of sexually 
transmitted diseases (Chlamydia trachomatis, Neisseria gonor-
rhoeae, Mycoplasma genitalium, Mycoplasma hominis, Ureaplasma 
sp., Trichomonas vaginalis). 
Trichomonas vaginalis is a motile anaerobic protozoon with 
a cosmopolitan prevalence. Infections of Trichomonas 
vaginalis are most frequently transmitted during sexual 

intercourse, and less frequently through contaminat-
ed items. Th e infection may provoke an early birth in 
pregnant women, premature rupture of membranes, 
and it is associated with a low birth-weight baby [1, 2]. 
Nevertheless, perinatal mother-to-child transmission 
is possible and the infection may have a severe clinical 
course.

CASE

Th e patient was a child of a first pregnancy. Th e mother 
was a smoker, with a history of methamphetamine 
and heroin abuse and chronic hepatitis C. She attended 
pregnancy counselling only once, in the 23rd week of 
gestation. All pregnancy-screening tests were performed 
only after the mother was admitted to the hospital; thus, 
a sample was not collected for a Streptococcus agalactiae 
culture. 
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The baby was delivered at the estimated 37th week of 
gestation. Approximately 6 h prior to delivery, the am-
niotic membranes were ruptured, and turbid amniotic 
fluid was released. Therefore, antibiotic prophylaxis was 
administered. A male infant was spontaneously deli- 
vered, with normal immediate postpartum adaptation, 
an Apgar score of 9-10-10 points, and the umbilical pH 
was 7.22. Hyposaturation was diagnosed at approximate-
ly 20 min. Cardiopulmonary resuscitation was initiated, 
the newborn was intubated, and subsequently, received 
conventional artificial respiration. An aggressive res-
piratory regime, with a maximum fraction of oxygen, 
was required to maintain oxygen saturation within the 
normal range. A smear from the endotracheal cannula 
was collected for analysis, due to suspicion of pneumo-
nia. The sample was outsourced for culturing and PCR 
testing to identify respiratory agents. 
The patient was admitted to the intensive care unit. 
Aggressive conventional ventilation was continued. 
Auscultation revealed rales bilaterally, with more promi- 
nent rales on the right side. Large volumes of green-
brown sputum were suctioned from the lower respiratory 
tract. A radiology examination of the lungs revealed 
extensive bilateral shading, which indicated inflam-
matory infiltration (Figure 1). The laboratory analyses 
showed metabolic acidosis, anaemia, based on the com-
plete blood count (haemoglobin 127 g/L, haematocrit 
0.37), and normal levels of leukocytes and thrombocytes. 
Inflammatory parameters (C-reactive protein, interleu-
kin-6) indicated no inflammation. Samples were collect-
ed for bacteriological culture screening (haemoculture, 
throat culture, and a smear from the lower respiratory 
tract). Despite the negative signs of inflammation, due 

to the clinical condition of the patient and the findings 
on radiography, a combined antibiotic therapy (ampicil-
lin-sulbactam, gentamicin) was introduced empirically. 
The clinical condition of the patient did not improve, 
despite aggressive ventilation. Due to the patient’s con-
dition, a surfactant was administered endotracheally; 
however, it had practically no effect. 
The microbiology test results were available on the third 
day. The culture results were negative; however, the PCR 
test confirmed the presence of Trichomonas vaginalis in the 
smear from the respiratory tract. Antibiotic therapy was 
extended to include metronidazole. Additional samples 
were sent for PCR examination. They confirmed the pre- 
sence of Trichomonas vaginalis DNA. The clinical condition 
deteriorated, the patient exhibited hyposaturation, hypo-
tension, and was transferred to high-frequency oscillation 
ventilation. The circulation required pharmacological sup-
port with catecholamines. Erythrocytes were transfused, 
due to anaemia. Subsequent echocardiography again 
excluded pulmonary hypertension. We consulted with 
the ECMO (extracorporeal membrane oxygenation) centre 
about the child’s condition. The criteria for ECMO were 
not fulfilled. A highly aggressive regime of oscillation ven-
tilation was required (Paw 18; ΔP 31). After administering 
this regime, the patient’s condition gradually improved 
on the eighth day of life. The inspired fraction of oxygen 
and the ventilation regime were slowly reduced, accor- 
ding to the measured oxygen saturation and oxaemia. 
Radiography findings also improved during the course 
of treatment. A follow-up examination (PCR test in the 
smear from the respiratory tract) showed the absence of 
Trichomonas vaginalis with the targeted therapy.
After two weeks of high-frequency oscillation ventilation, 

we transferred the patient back to con-
ventional ventilation, and 35% oxygen 
was sufficient to maintain the desired 
oxygen saturation. The patient was extu-
bated on the 21st day of life, transferred 
to distension respiratory support, and 
subsequently, transferred to a high-flow 
nasal cannula with 25% oxygen. The in-
travenous therapy targeted for neona-
tal pneumonia was discontinued after 
28 days, based on a consultation with 
colleagues specialized in infectious dis-
eases. The child was transferred to an 
intermediary centre for further treat-
ment. Subsequently, respiratory support 
and oxygen therapy were discontinued. 
Additionally, the chest Xray findings 
significantly improved prior to patient 
discharge. The patient was discharged 
in a stabilized condition to home care 
on the 44th day of life, after the mother 
underwent social investigation. Finally, 
the patient was followed in specialized 
outpatient departments. 

DISCUSSION

Trichomonas vaginalis is a primitive eu-
karyote. Due to its body composition, 
Trichomonas vaginalis displays locomotion 

Figure 1. Inflammatory infiltration, neonatal pneumonia
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characterized by undulatory movements. Considering 
its genetic equipment, it cannot synthesize a number 
of vital molecules (purines, pyrimidines, lipids); accord-
ingly, it is classified as a parasitic organism. Trichomonas 
vaginalis cannot survive very long without a host, and 
thus, it has little resistance against the environment. To 
ensure successful growth and development, it requires 
acidic pH and an adequate source of essential nutrients. 
These are obtained from the vaginal discharge or sperm. 
It can survive for 24 h in body secretions (urine, sperm, 
vaginal discharge) and for 1–2 h on contaminated items. 
In men, the infection might manifest as mild urethritis, 
and rarely, prostatitis. In women, the infection evokes 
vulvovaginitis and cervicitis. A completely asymptomatic 
course of infection is also possible. Perinatal transmis-
sion has also been described. In the newborn child, the 
infection may manifest as urethritis or vulvovaginitis; 
in this case, the agent may be detected in the urine [3, 
4, 5]. The presence of the agent has also been observed 
in aspirates from the respiratory tracts and stomachs 
of newborns; subsequently, it manifests in the form of 
neonatal pneumonia and respiratory failure after birth 
[6, 7, 8]. Neonatal pneumonias caused by Trichomonas 
vaginalis are uncommon diseases. Incidence of vertical 
transmission, during vaginal delivery, to neonates is 
about 2 to 17%, girls are more affected. Many newborns 
can be asymptomatic [9, 10]. In cases of neonatal infec-
tion, identification of the cause may be difficult. Even a 
confirmation of Trichomonas vaginalis in a PCR analysis 
of smear samples might not confirm that the infection 
was caused by this pathogen. The suspicion of infection 
might be based on the presence of leukocyturia, with 
negative growth in aerobic culture conditions [5]. Our 
patient initially exhibited negative cultures, low levels of 
inflammatory markers, and zero response to empiric an-
tibiotic therapy; therefore, it was reasonable to assume 
that the cause of the condition was Trichomonas vaginalis. 
The pathogen can be transferred to the respiratory tract 
of newborns in utero, by aspirating infected amniotic 
fluid, or intrapartially, by aspirating infected vaginal 
secretion [7, 8].
The diagnostic procedures include clinical and radiologi- 
cal examinations. In addition, microbiology testing is 
crucial for identifying the responsible microbial agent. 
Motile protozoa may be observed in the sample with 
microscopy. The microbiological examination includes 
a microscopic assessment of the native or stained sam-
ple, culture assays, immunohistochemistry, and a PCR 
assay [11]. The PCR technique can be performed with 
specific primers. Microbial DNA can be identified from 
both viable and non-viable trichomonads. At our centre, 
the standard of care for intubated children is to collect 
samples for the initial microbiology tests (apart from a 
haemoculture) and a smear from the lower respiratory 
tract for culture and microscopy examinations. In chil-
dren supported with non-invasive ventilation, a smear 
from the throat is collected. Examinations of secretions 
from the upper or lower respiratory tract with PCR are 
not included in the standard panel of tests. We outsource 
special smears for testing only in indicated cases (e.g., 
significant findings on radiography; no improvement, 
despite standard antibiotic therapy; negative findings 
in common culture examinations and persistent clini- 
cal symptoms; or positive findings on an X-ray). In our 

patient, the diagnostics included the multiplex real-time 
PCR technique, which was designed to detect DNA of the 
most commonly observed sexually-transmitted patho-
gens (Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma 
genitalium, Mycoplasma hominis, Ureaplasma sp., Trichomonas 
vaginalis). This technique has a high specificity and sen-
sitivity [11, 12].
Positive chest X-ray findings include flowing or striped 
infiltrations, bright cystic areas, or nidi with hyperin-
flation and atelectasis. However, these signs cannot 
distinguish neonatal pneumonia from other neonatal 
pneumopathies. Additionally, chronic long-term conse-
quences cannot be ruled out in newborns with a history 
of pulmonary infection.
In diagnosing infections caused by Trichomonas vaginalis, 
the mother’s gynaecology and infectious anamnesis is 
highly important. Indeed, it is possible to prevent trans-
ferring the infection to the child by providing adequate 
therapy to the infected mother. Information regarding 
a vaginal discharge and discomfort could indicate the 
presence of a sexually transmitted disease in the mother. 
However, the mother of our patient did not attend preg-
nancy counselling regularly, and communication with 
the mother was sparse after delivery. Consequently, this 
information was missing in the gynaecologic history of 
the mother. 

CONCLUSION

Due to the low frequency of infections caused by tricho-
monads in newborns, these infections are only seldom 
considered. In cases where newborn with neonatal pneu-
monia does not respond to empiric antibiotic therapy, it 
is appropriate to search for atypical causes of infection. 
A special sample from the respiratory tract, throat, or 
gastric aspirate should be collected for PCR examination. 
Then, based on the results, a targeted antibiotic therapy 
(with metronidazole) should be introduced in the child. 
It is not possible to rule out chronic long-term respiratory 
difficulties. Subsequent follow-up at a specialized pul-
monary outpatient clinic is recommended after treating 
pneumonia caused by Trichomonas vaginalis.
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