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First molecular approach to diagnose paediatric pulmonary
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Abstract
A prospective study was conducted from 2017 to 2021 at Bouali Hospital in
Mazandaran province, Sari, Iran. Out of 58 patients who were enrolled in our study,
lophomoniasis was diagnosed in bronchoalveolar lavage fluid of nine patients, for the
first time, using an in-house polymerase chain reaction technique. All patients were
treated with metronidazole at 7.5 mg/kg/day every 12 h for 14 days. After 6 months of
follow-up, symptoms were fully resolved.
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INTRODUCTION

Respiratory infections are one of the most common reasons
for children being admitted to paediatric wards.1 With
increasing travel and migration, rates of parasitic lung and
pleural diseases are increasing in the immunocompetent
population.2 Lophomonas is an emerging protozoan parasite
that infects upper and lower respiratory system.3,4 Humans
are infected by aerosol-containing cysts (airborne route) that
are excreted by the stool of some insects, mainly cock-
roaches as reservoir host.3 Low-grade fever, chronic cough,
expectoration and dyspnoea were the most common symp-
toms among the patients.3–5 Lophomonas trophozoite is
mainly diagnosed by microscopic examination of respiratory
secretions of patients, mainly bronchoalveolar lavage fluid
(BALF),3–7 but because of its similarity to the respiratory
epithelial cells, it might be missed.3,7

For the first time, unlike all prior studies that used
microscopic examination to diagnose lophomoniasis in

children,8–11 we presented a case series in which all paediat-
ric pulmonary lophomoniasis patients were diagnosed using
the polymerase chain reaction (PCR) approach, which was
first described by Fakhar and colleagues.12

METHODS

Participants and data collection

This was a prospective study that was conducted from 2017
to 2021 at Bouali Hospital in Mazandaran province, Sari,
northern Iran. Fifty-eight patients with respiratory symp-
toms who were bronchoscopy candidates were enrolled in
our study after their parents signed an informed consent
form. Each parent was given a questionnaire that included
demographic information such as age, gender, underlying
disease and symptoms such as cough, shortness of breath,
sputum excretion, and so on.
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Specimen collection and testing

Fibreoptic bronchoscopy was done for all patients in a bron-
choscopy room under a completely sterile situation with general
anaesthesia. After a saline wash, BALF was collected and
instilled into different vials, and then delivered to the Iranian
National Registry Center for Lophomoniasis (INRCL). We used
two different methods for diagnosing Lophomonas infection.
First, the BALF sample was analysed by just one operator under
a light microscope at 10� and 40� magnifications to detect a
motile and live flagellated protozoa. Second, samples were then
tested by an in house-PCR12 to confirm the results of micro-
scopic examination by detection of the Lophomonas DNA.

Definition

Lophomoniasis was considered when an ovoid-shape para-
site with granular cytoplasm and tufted flagella, and a posi-
tive PCR result were detected . Based on our experience in
the INRCL, an innovative severity index (SI) for
Lophomonas infection was scored as mild to severe parasite
density by counting parasites per high-power microscopic
fields (HPF) (400�). Accordingly, mild density was defined
as 1–10 parasites/100 HPF, moderate as 1–10 parasites/10
HPF and 1–10 parasites/HPF were considered as severe.5

RESULTS

During this 4-year study period, nine (two males and seven
females) patients with an average age of 7.29 � 6.4 years
were diagnosed with lophomoniasis using microscopic
examination and an in-house PCR test. These patients
mostly live in urban areas (7:2 urban:rural ratio). Chronic
cough was the most common clinical symptom (77.8%;
n = 7 cases). Moreover, in our patients, the most prevalent
(55.5%; 5/9) underlying disease was asthma, and they

utilized inhaled glucocorticoids (data not shown) to treat the
disease. Radiology findings revealed that patchy nodular
infiltration and consolidation were the frequent presenta-
tions of our patients. According to the SI, more than half of
the patients had a mild infection. The details are shown in
Table 1. All patients were given metronidazole at 7.5 mg/kg/
day every 12 h for 14 days. Each patient’s symptoms were
fully resolved after 6 months of follow-up.

DISCUSSION

Lophomoniasis is a neglected tropical infectious disease and
its true global burden remains unknown, particularly among
children.3 The majority of cases have been reported from
Asian countries such as Iran and China.3–7,9,10 It has been
shown that children’s immunity is less effective than
adults.13 Furthermore, due to poor hygienic habits, children
are more exposed to pathogens in their surroundings.14

Considering all aspects, it seems that children are more sus-
ceptible to Lophomonas infection.

Due to the challenge of lophomoniasis diagnosis, its
prevalence is ambiguous and controversial. As previously
stated, this protozoan is easily mistaken for an airway epi-
thelial cell under a light microscope, and this is crucial in
reporting positive cases. In our study, for the first time, all
lophomoniasis patients were confirmed by a PCR-based
test.4 The majority of our cases live in urban areas, and the
people living there are more exposed to cockroaches due to
the high population of these insects. On the other hand,
cockroaches are considered the main reservoir host for the
Lophomonas parasite.3,15 As a result, those who live in urban
areas may be more at risk.5,15 Inhaled corticosteroids were uti-
lized to control the underlying condition in more than half of
our patients. Although immunosuppression status and/or
underlying diseases were observed in a relatively high number
of lophomoniasis cases,4,6,8,16 they were not present signifi-
cantly in the majority of reported cases worldwide.3,5,10,12 In

T A B L E 1 Characteristics of the patients diagnosed with Lophomonas infection

Case Age Gender
Living
place Underlying disease Radiology findings Clinical symptoms

Severity
index

1 2.5 years Male Urban None Consolidation, patchy
nodular infiltration

Chronic cough, dyspnoea,
sputum production

Severe

2 3 months Female Urban None Normal Wheezing, weight loss Moderate

3 4 years Female Urban Asthma, allergic rhinitis Consolidation, ground-glass
opacity

Chronic cough Mild

4 6 years Female Rural Asthma, allergic rhinitis Patchy nodular infiltration Chronic cough, dyspnoea Severe

5 11 years Female Urban Bronchitis Normal Chronic cough, dyspnoea Mild

6 17 years Female Urban Asthma, allergic rhinitis,
bronchitis

Bronchiectasis Chronic cough Mild

7 17 years Female Rural Asthma Patchy nodular infiltration Chest discomfort, chronic
cough

Mild

8 7 years Male Urban Asthma, allergic rhinitis Normal Chronic cough Mild

9 11 months Female Urban None Ground-glass opacity Wheezing Severe
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this regard, Fakhar et al. claimed that the parasite mainly
affects immunocompetent individuals rather than immu-
nocompromised ones and Lophomonas infection is not an
opportunistic parasitic agent.3 As a result, based on what
we know so far, corticosteroid therapy and other immuno-
suppressive status cannot be risk factors for this emerging
parasitic infection.3

It is noted that the high prevalence (40.4%) of
Lophomonas infection, which has been reported among chil-
dren in a study in Iran,9 is questionable because the micro-
scopic examination has several diagnostic pitfalls: low
sensitivity and specificity due to low parasite density in the
clinical samples; similarity with other respiratory cells; and
low expertise of laboratory technicians.3–5 Thus, to avoid
misdiagnosis or overdiagnosis, it needs to be checked by an
expert microscopist, and then, in order to approve it, a PCR
test is recommended. However, in our study, lophomoniasis
was found in 15.5% (9/58) of the children, based on both
microscopic examination and a PCR test. Moreover, nine
(77%) of the Lophomonas-positive patients were female,
which contrasts with several evidence that showed that
males were infected in greater numbers.3,9–11 Chronic
cough, low-grade fever, dyspnoea and haemoptysis were the
most commonly reported clinical symptoms in paediatrics
with lophomoniasis,9–11 which are similar to our findings
with the exception of fever, which none of our patients expe-
rienced. As a whole, because some findings of this study dif-
fer from that of others, we strongly advise using the PCR
approach to diagnose lophomoniasis in large paediatric
populations, which may help to clarify the exact burden and
unknown clinical aspects of this infection. Finally, increasing
global collaborations among researchers on lophomoniasis
can lead to overcome challenges regarding many aspects of
the disease in the present era.17
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