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Introduction  
 
Trichomoniasis is a common, universal, and sex-
ually transmitted urinary tract infection (1, 2) 
caused by a Trichomonas vaginalis (3). According to 
the WHO report in 2016, there were approxi-
mately 370 million new cases of three treatable 

STIs (sexually transmitted diseases) worldwide 
annually, with the highest prevalence belonging 
to the trichomoniasis (156 million new cases), (4). 
Worldwide, researchers have reported a preva-
lence of 1.3%-16.5% of T. vaginalis in reproduc-

Abstract 
Background: This study intends to increase awareness on the clinical and laboratory diagnosis as well as health 
care of newborns with trichomoniasis from infected mothers, to introduce this organism as a respiratory patho-
gen with lower prevalence in other areas, and to outline its manifestations and symptoms. 
Methods: All case report articles in English language regarding the presence of T. vaginalisin unusual areas 
among infants, which were available in Scopus, PubMed, Science Direct, Google scholar, and Web of Science 
published between 1980 and 2021 were searched and reported by two independent researchers. Titles and ab-
stracts of all articles were reviewed for initial screening. 
Results: After searching the articles and evaluating their quality, 9 full text articles were selected. All reported 
cases were from 8 different cities (4 countries) in the world. In most cases, the parasite was in the respiratory 
tract, but it was also reported in the brain and urogenital tract. The most common clinical symptom was respira-
tory distress. 
Conclusion: Although the possibility of trichomoniasis infection in unusual areas such as genitals is low, ac-
cording to the reports collected from around the world, this parasite can also be present outside the genitals. 
Perhaps, reviewing trichomoniasis along with other diagnoses in these cases may lead to early diagnosis and 
treatment of the affected neonates. 
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tive tract infections (5, 6). Among 15- to 59-yr-
olds in 2018 in the United States, the number of 
prevalent T. vaginalis infections was 2.6 million 
overall, 470,000 among men, and 2.1 million 
among women; the numbers of incident infec-
tions were 6.9 million, 3.3 million, and 3.5 million 
among all persons, men, and women, respectively 
(7). Worldwide, trichomoniasis is more common 
in women than in men (4). The prevalence of this 
infection is higher in women than men (8, 9). In 
addition to females, this infection is more com-
mon in non-Hispanic blacks, smokers, and socio-
economically disadvantaged groups (10, 11). 
This infection is seen in women in the vagina and 
urethra, and in men only in the urethra (12). Most 
cases of trichomoniasis are asymptomatic in men 
and women (13), but its symptomatic cases lead 
to urethral discharge and dysuria in men (1, 14). 
Many women with trichomoniasis also develop 
other sexually transmitted infections, making it 
difficult to identify the clinical signs of trichomo-
niasis alone. In 50% to 70% of these cases, there 
is vaginal discharge, which in 10% of cases is 
foul-smelling (15). Twenty-five to fifty percent of 
affected women report vagina irritation and pru-
ritus, and more than 50% report dyspareunia. 
Internal or external dysuria may also be observed. 
In 10% of women, there is a lower abdominal 
discomfort, and this, especially if accompanied by 
tenderness in a two-hand examination, indicates 
the possibility of concomitant salpingitis from 
other pathogens, which may be higher in the 
presence of HIV (15). 
Since trichomoniasis is a sexually transmitted dis-
ease, there is a possibility of infection with this 
parasite in pregnant women. Infection during 
pregnancy can be associated with problems such 
as mother-to-child transmission during child-
birth, ascending chorioamnionitis (16), premature 
rupture of membranes, low birth weight, and pre-
term labor (17). 
Neonates’ lungs are reported to be one of the 
most common unusual areas for this parasite. 
Evidence of respiratory complaints has been 
found in newborns due to trichomoniasis, includ-
ing periods of bradycardia, tachycardia, apnea, 
rhinitis, nasal discharge and sputum, infection, 

and pneumonia. In these cases, although tests for 
other causes of respiratory disease have been 
negative, in most cases trichomoniasis was ran-
domly observed by microscopic examination of 
the aspirated contents of the trachea, nasal secre-
tions, stomach contents, or in tissue cultures. In 
most reports, patients' respiratory status im-
proves after metronidazole treatment, and T. 
vaginalisis usually undetectable in subsequent 
specimens. Based on the available evidence, T. 
vaginalisshould be considered as a cause of respir-
atory disease in infants, especially in premature 
infants. Modern molecular techniques are essen-
tial in the rapid and sensitive diagnosis of tricho-
moniasis (18).  
Prevention and treatment of trichomoniasis is 
currently based on the drug therapy, and metro-
nidazole is currently the most common drug used 
to treat trichomoniasis (19, 20). However, an in-
creasing number of studies report the creation of 
drug-resistant strains and mutation of metronida-
zole, and shortcomings of other drugs against T. 
vaginalis (10). Over the years, significant efforts 
have been made to find new drugs to treat 
trichomonas vaginalis, but so far few drugs with 
high biological activity and low cytotoxicity have 
been found that can completely eradicate tricho-
moniasis (21, 22). There is also no commercial 
vaccine against trichomoniasis (23). All these 
facts demonstrate the potential of T. vaginalisin 
creating severe disease outside the urogenital 
tract. They also emphasize on the importance of 
treating this parasite during pregnancy. In addi-
tion, related studies highlight the need to re-
evaluate the symptoms caused by this parasite as 
in most cases, only the cases of T. vaginalisparasite 
that are found in the genital tract have been stud-
ies.  
We aimed to collect data and provide infor-
mation on the invasion of unusual sites by this 
parasite, and also the symptoms, method of clini-
cal diagnosis and treatment of trichomoniasis in 
neonates to increase awareness on this issue and 
promote the health of newborns.  
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Methods  
 
A systematic review of all case report articles, 
published between 1980 and 2021, related to the 
presence of T. vaginalisin areas other than the gen-
ital area of neonates was performed. The report-
ing method of systematic studies and meta-
analysis (PRISMA) was used in this study (24) in 
four stages of search strategy, review and analysis 
of systematic articles, evaluation of inclusion and 
exclusion criteria, and qualitative evaluation. 
Thus, the search for articles was conducted using 
the above protocol. In order to prevent bias and 
increase the reliability and validity of the study, 
three researchers simultaneously searched for 
articles and evaluated the quality of articles sepa-
rately based on the criteria of Jadad.  
All stages and strategy of the search, data collec-
tion, and qualitative data analysis were inde-
pendently approved by two researchers (MT and 
RG) and selected articles were confirmed by the 
third researcher. 
 
Inclusion and exclusion criteria 
All case reports in English (1980 to 2021) that 
reported the parasite in unusual areas (genitals) in 
the body of neonates (both sexes) were included 
in this study. Exclusion criteria were insufficient 
information or lack of access to the full text of 
articles, irrelevant topics, reporting of unusual 
places in age groups other than neonates, and 
being published before 1980. 
 
Search strategy 
To identify related articles, two researchers (MT 
and RG) independently searched the online in-
ternational databases. The search protocol was 
based on the two keywords: "Trichomonas 
vaginalis" and "Neonate". Advance search meth-
od was used to search for articles in databases 
such as Scopus, PubMed, Science Direct, and 
Web of science. Thus, first, the keyword: 
"Trichomonas vaginalis" and then "Neonate" 
were entered in search engine using the operator 
“AND”, and this way, all the articles reporting 
abnormal sites of T. vaginalisin neonates were ob-

tained. In the Science Direct database, after 
searching for articles using the keywords, the 
“case report type limit” was applied to obtain 
only this type of articles. In the Google scholar 
database, the keywords were entered in the “title” 
space, and then all the articles found were exam-
ined until the sixth page of the search. We only 
searched for articles published from Jan 1980 to 
Jan 2021. 
 
Data item and data extraction process 
Search results were downloaded to EndNote edi-
tion version 8. After removing duplicate items, 
titles and abstracts of all related articles were col-
lected as primary information for article screen-
ing. The full texts of the articles, originally con-
sidered as related articles, were made available to 
the researchers by removing the name of the 
journals and authors. Each article was inde-
pendently reviewed by two researchers (MT and 
RG) and if the article was excluded, the reason 
for its exclusion was recorded. The third re-
searcher was the final decision maker if the first 
two researchers did not agree on any article. In 
the initial search, 69 related articles were collect-
ed. Gender, age, city of residence, infected area, 
patient symptoms during initial examination, ini-
tial diagnosis, final diagnosis, diagnostic method 
and treatment were studied by reviewing the full 
texts of the articles and information recorded in 
the form of tables and graphs. Finally, due to the 
significant variation in study methods, the results 
were summarized and reported using descriptive 
statistics without using meta-analysis. Using 
CARE checklist, the qualitative evaluation of se-
lected articles was performed in following order; 
title, keywords, abstract, introduction, patient in-
formation, clinical findings, timeline, evaluation 
and diagnostic method, therapeutic intervention, 
follow-up and results, discussion, patient per-
spective and informed consent (25). 
 

Results 
 
We found 102 articles and finally, 11 cases report 
in 9 articles, which provided information about 
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the patient's age and sex, the organ involved, the 
initial and final diagnosis, and treatment methods, 

were selected for the review (Fig. 1). 

 

 
 

Fig. 1: Preferred reporting items for systematic reviews (PRISMA) flow diagram of the study 

  
Clinical information about the patient's gender 
and age, involved organ, symptoms during the 
first clinical examination, initial and final diagno-
sis, and treatment methods are presented in Table 
1.  
According to the search conducted in the studies 
listed in Table 1, all reported cases were from 8 
different cities (4 countries) in the world (Fig. 2). 
The most common clinical symptoms of neo-
nates with trichomoniasis in the lung are respira-

tory distress (7 cases), tachypnea, exhaustion (2 
cases each), low Apgar score, bradycardia, lethar-
gy, poor appetite, and white and thick sputum (1 
case each), respectively. The most common clini-
cal symptoms of neonates with urinary tract 
trichomoniasis are, low Apgar score (2 cases), 
urinary tract infection and respiratory distress (1 
case each), respectively. 
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Table 1: Specifications of reported cases of Trichomonas vaginalis infection in unusual location 
 

First 
author 

Cities Year 
of 

pub-
lica-
tion 

Sex Ag
e 

Unusual 
location 

Symptoms 
at the beginning 
of the examina-

tion 

Initial 
diagno-

sis 

Speci-
men 

Diagnos-
tic meth-

od 

Hamilton 
et al (26) 

Louisi-
ana 

USA 

2018 F 24 Brain Hemodynamic 
instability, 
oliguria, 

convulsions, 
respiratory distress 

Sepsis CSF Micro-
scopic 

method 

Bruins et 
al (27) 

zwolle, 
Neth-
erland 

2013 M 25 Respira-
tory track 

Respiratory dis-

tress, Exhaustion 
Bradycardia 

Suspect-
ed of 
infec-
tion 

Tracheal 
secre-
tions 
and 

urine 
samples 

PRC 

Bruins et 
al (27) 

zwolle, 
Neth-
erland 

2013 F 25 Respira-
tory track 

Respiratory dis-
tress, exhaustion 

- Throat 
and 

vaginal 
dis-

charge 

PRC 

Trintis et 
al, (28) 

Balti-
more 
USA 

2010 F 29 Respira-
tory track 

Respiratory dis-
tress 

Chori-
oamni-
onitis 

Urine 
sample 

Micro-
scopic 

method 
Carter et 
al, (29) 

Ala-
bama 
USA 

2008 F 2 
w* 

Respira-
tory track 

Lethargy, poor 
appetite, respirato-

ry distress 

- Throat 
sample 

Micro-
scopic 

method 
Hoffman 
et al, (30) 

Penn-
sylva-

nia 
USA 

2003 F 27 Urinary 
tract 

Low Apgar score, 
urinary tract infec-

tion 

Sepsis Urine 
sample 

Micro-
scopic 

method 

Smith et 
al, (31) 

Los 
ange-
les, 

USA 

2003 F 24 Urinary 
tract 

Low Apgar score, 
respiratory distress 

Sepsis Urine 
culture 

Micro-
scopic 
culture 

Temesva-
ri et al 
(32) 

Kecsk
mét, 

hunga-
ry 

2002 F 33 Respira-
tory track 

Tachypnea, respir-
atory distress 

- Tracheal 
and 

stomach 
secre-
tion 

Micro-
scopic 

method 

Temesva-
ri et al 
(32) 

Kecsk
mét, 

hunga-
ry 

2002 M 35 Respira-
tory track 

Tachypnea, respir-
atory distress 

- Tracheal 
and 

stomach 
secre-
tion 

Micro-
scopic 

method 

Danesh 
et al, (33) 

LA, 
USA 

1995 F 2 
w* 

Vagina Constipation, vag-
inal discharge 

- Vaginal 
dis-

charge 

Micro-
scopic 
culture 

 
The clinical symptoms observed in neonates with 
trichomoniasis in the brain include respiratory 
distress, oliguria, seizures, and hemodynamic in-

stability. The clinical symptoms observed in neo-
nates with trichomoniasis in the vagina include 
vaginal discharge and constipation. The most 
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common unusual site of infection caused by T. 
vaginalisis the airways (64%), as well as the urinary 
tract (18%), brain (9%), and vagina (9%), respec-
tively. The most common diagnostic tests used 
for T. vaginalisare the tracheal specimens (4 cases), 

urine specimens (3 cases), pharyngeal specimens 
(2 cases), urine culture and cerebrospinal fluid (1 
case each), respectively. 
 
  

 

 
 

Fig. 2: Cases of neonate contamination with trichomoniasis in different countries 

 
Nine of the neonates reported in these studies 
were born as preterm (37 wk before delivery) and 
only two were born as term. In all reported neo-
nates with trichomoniasis, metronidazole alone 
was used for treatment in 9 of the cases, and in 
one case, metronidazole was used in combination 
with vancomycin and cefotaxime and later, ampi-
cilin and tobramycin were used. In 6 cases, the 
infant was first treated according to another ini-
tial diagnosis. For instance in 4 cases, the initial 
diagnosis of sepsis was made for the infant, and 
in the other two cases, the initial diagnosis of 
chorioamnionitis and meningitis was made. This 
can be used as a good guide for diagnosing phy-
sicians. 
 

 
 
 

 
Discussion 
 
Pregnant women with trichomoniasis rarely 
transmit the infection to their baby during vaginal 
delivery. Therefore, the newborns of infected 
mothers may become infected during childbirth 
(34). Infection with this parasite in neonates var-
ies from asymptomatic to severe disease (1). Typ-
ically, neonates born to infected mothers are 
asymptomatic, but may weigh less or experience 
self-limiting vaginitis with severe vaginal dis-
charge (35), because the parasite is usually seen in 
the vaginal areas of neonates (8 and 9). Some-
times, vaginitis in the newborns of mothers with 
vaginitis caused by T. vaginalisrequire antimicrobi-
al treatment (26). Presence of infection in areas 
other than urogenital area are generally uncom-
mon (18), but rare cases of the parasite have been 
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reported in other areas such as lungs, cerebrospi-
nal fluid, perinephric abscess, and brain abscess 
(12, 14, 26).  
In a study, nine cases of T. vaginalisin the respira-
tory tract were reported (five in neonates, one in 
infant, two in adults, and one unspecified). In this 
study, the presence of this parasite in three of the 
neonates led to respiratory distress and in two 
cases, to pneumonia. This finding is in line with 
present study in which, respiratory distress was 
the most common symptom in neonates with 
trichomoniasis in the lungs. Moreover, in most 
common case (4 cases) in above study, the spec-
imen taken from neonates was a tracheal speci-
men, which is also consistent with the present 
study, and of course in one case, the parasite of 
T. vaginaliswas observed in the nasopharyngeal 
secretion. Another important point in the above 
study is that, 4 of the mentioned neonates were 
born as preterm, which is in line with the present 
study. In this study, in three cases of neonates, 
only metronidazole was used for the treatment 
and in one case, metronidazole was used in com-
bination with ampicillin and in another case only 
ampicillin and tobramycin were used for the 
treatment (29). 
Despite the small number of cases, it is clear that 
T. vaginalisparasite can survive outside the genital 
tract and, in the most common form, can cause 
respiratory distress, or be asymptomatic. Appar-
ently, the neonates become infected when pass-
ing through birth canal during delivery. In all cas-
es in this study, the method of delivery was NVD 
in 7 cases, cesarean section in one case, and un-
known in two cases. It does not appear to be a 
specific risk factor for T. vaginalisinfection of the 
respiratory tract. 
 

Conclusion 
 
T. vaginalis parasite is most likely to be present in 
the lungs of neonates and then, in their urinary 
tract, brain and vagina, respectively. Moreover, 
the most common clinical symptom of this infec-
tion is respiratory distress. In the reviewed stud-
ies, most of the affected neonates were preterm 

and born by vaginal delivery, and the most com-
mon sampling site for the parasite was tracheal 
and pharyngeal secretion, also associated with 
trichomoniasis infection. For example, in people 
with urinary tract infections, the parasite is pre-
sent in the urine sample, and in infants with brain 
abscess, the parasite is present in cerebrospinal 
fluid (CSF). Moreover, in neonates with tricho-
moniasis, the parasite is seen in vaginal discharge. 
This study points to the importance of treating 
trichomoniasis in mothers to prevent the infec-
tion in neonates. It also introduces the T. vaginalis 
parasite as a causative agent of infection in in-
fants/neonates, as well as its symptoms and the 
organs that the parasite may infect. The results of 
this study can be used for early diagnosis of 
pregnant women and treatment of trichomonas 
vaginalis. 
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