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Background. Lophomonas blattarum is an emerging protozoan agent that mainly infects the lower respiratory system, causing
pulmonary lophomoniasis. e bronchoscopic �ndings in patients with pulmonary lophomoniasis have not been investigated yet.
Accordingly, we assess the bronchoscopic �ndings of lophomoniasis in patients su�ering from pulmonary lophomoniasis through
a registry-based clinical study.Methods. In this retrospective study, of 480 patient candidates for bronchoscopy, 50 Lophomonas-
positive patients were enrolled. Demographic data, relevant characteristics, and bronchoscopy �ndings of the patients were
recorded and analyzed. Results. Overall, 50 (male� 32, female� 18) patients with an average age of 61.8± 13.3 years were ex-
amined. Nineteen patients (38%) had normal bronchoscopic �ndings, and 31 patients (62%) had abnormal bronchoscopic
�ndings. According to the severity index, most (52%) of patients had mild severity, followed by moderate (30%) and severe (18%)
cases. e highest involvement was in the right lung bronchus (46%), and the lowest was in the carina (8%). Furthermore, purulent
and mucosal secretions in the right and left lung bronchus were the most abnormalities found in di�erent anatomical locations.
Conclusion. For the �rst time, the current study demonstrated that pulmonary lophomoniasis does not have pathognomonic
bronchoscopic �ndings. However, each suspected patient must be checked for lophomoniasis, even with normal bronchoscopic
�ndings, particularly in endemic areas.

1. Introduction

Lophomoniasis is an emerging parasitic disease caused by
Lophomonas blattarum (L. blattarum).  e protozoan parasite
infects the upper and lower respiratory systems, causing pul-
monary lophomoniasis [1, 2]. It is found in the intestines of
insects like cockroaches [2–4]. It was initially discovered in 1911
via light microscopy [5].  is parasite facilitates food digestion
in the intestine of its reservoir host. By excreting Lophomonas in
their feces, these insects contaminate the human environment
[2–4]. Humans are infected by inhaling the aerosol, which
contains cysts. Numerous tissues and organs, including the

sinuses, lungs, respiratory tract, and genitourinary tract, become
dysfunctional because of the establishment of this parasite.  e
most frequent symptoms among the patients included low-
grade fever, chronic cough, and sputum. Radiographic imaging
of the lungs may show signs of pneumonia, bronchitis, pul-
monary abscess, and pleural e�usion [1, 6]. Light microscopy
and, more recently, polymerase chain reaction (PCR) tech-
niques are used to diagnose this parasite using a sample taken
from bronchoalveolar lavage �uid (BALF) [4, 7].

Fiberoptic bronchoscopy (FOB) is a crucial technique for
identifying and controlling a variety of lung diseases [8],
including lophomoniasis [9].  ere are several case reports
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of lophomoniasis, mainly from Asia, including China and
Iran [1, 2, 10], but none of them studied the bronchoscopic
view of these cases. +us, the bronchoscopic findings in
patients with pulmonary lophomoniasis have not been in-
vestigated yet. Accordingly, we investigate the broncho-
scopic findings in patients referred to the Iranian National
Registry Center for Lophomoniasis (INRCL) to explore a
possible pathognomonic view of this disease.

2. Subjects and Methods

2.1. Study Population. In this retrospective study, 50
Lophomonas-positive patients were enrolled in our study
population of 480 patient candidates for FOB at Imam
Khomeini Hospital between 2017 and 2021. +e inclusion
criteria were patients with age over 18 years.

2.2. Fiberoptic Bronchoscopy (FOB). A flexible FOB ex-
amination was done for all patients (n � 480) who were
bronchoscopy candidates in a fully sterile condition in the
bronchoscopy room or operation room. Wedging the
bronchoscope’s tip into the nondependent lobes, partic-
ularly the middle lobe of the right lung and the lingula of
the left lung, provided a BALF specimen. +e lesion
images with the largest radiologic abnormalities were
utilized to define the lobe used for BALF collection.
5–20mL of sterile normal saline was instilled 2–4 times,
divided into 5–20 vials. To extract the saline, gentle
manual suction was used. BALF specimens were collected
in sterilized containers and sent to the INRCL laboratory
at Imam Khomeini hospital in 2–5mL samples within 1–3
hours at room temperature.

2.3. Microscopic Examination. +e BALF specimens were
spun at 500 g for 2 minutes. After that, the sedimentation
was smeared onto a glass slide and studied under a light
microscope for the existence of Lophomonas spp. We also
used a light microscope to calculate the density of Lopho-
monas. A novel severity index (SI) for Lophomonas infection
was graded as mild to severe parasite density by measuring
parasites per high power microscopic fields (HPFs) derived
from the experience in INRCL (X400). As a result, mild
density was defined as 1–10 parasites/100HPF, moderate
density as 1–10 parasites/10HPF, and severe density as 1–10
parasites/HPF [9] (Figure 1).

2.4. Data Analysis. We use percent and frequency for
qualitative (gender, smoking status, underlying disease,
comorbidity, and bronchoscopic anatomical location)
variables, and for quantitative (age) variables, we use
mean and standard deviation. A p value of less than 0.05
was regarded as statistically significant. Demographic data
were analyzed by IBM SPSS version 26. All bronchoscopic
reports were collected and categorized into four ana-
tomical locations: trachea, carina, right bronchus, and left
bronchus.

3. Results

3.1. Demographics and Lab Findings. According to the in-
clusion criteria, 50 individuals (male� 32, female� 18) with a
mean age of 61.8± 13.3 years were included in this study. +e
male gender has a statistically significantly higher incidence
(p � 0.001). Patients in this study were divided into six dif-
ferent age groups. +e highest frequency of patients was in the
age range of 61–70 years, with 19 patients (38%), and the lowest
was in the age group of 20–30 years (p � 0.02). +e other
variables and their correlation are shown in Table 1.

According to SI of Lophomonas infection, most of pa-
tients (52%) had mild severity, followed by moderate (30%),
and severe (18%) cases. Smoking status was the only factor
which was statistically related to mild and moderate severity
(p< 0.05). +e other variables and their correlation are
shown in Table 2.

3.2. Bronchoscopic Findings. Bronchoscopic findings of
patients with Lophomonas infection were classified into four
sections: trachea, carina, right lung bronchus, and left lung
bronchus based on anatomical location. Of 50 patients, 19
(38%) had normal views and 31 (62%) had abnormal views.
+e observed views by anatomical locations and frequency
are shown in Table 2. +e highest involvement was in the
right lung bronchus (46%), and the lowest involvement was
in the carina (8%). Among the views seen in all anatomical
locations, most were related to purulent and mucosal se-
cretions (see Table 3) (Figure 2).

4. Discussion

In our study, 50 patients were enrolled based on the inclusion
criteria, of 480 candidates for bronchoscopy, whose
L. blattarum infection was confirmed based on the lavage
sample taken from them. +e majority of the patients in our
study were men, which is consistent with the findings of earlier
investigations [1–3, 9]. +is result can be considered from a
variety of angles. As we all know, men and women are be-
haviorally, socially, and biologically distinct [11]. +ese dis-
parities can be linked to men’s higher exposure to the outside
environment than women’s [12, 13] as well as testosterone’s
effect on most parasite diseases [14–16].

+e age range of 61–70 years was associated with the
highest rate of involvement in our study, which was in line
with the findings of other studies [1, 2, 9]. However,
multiple studies have reported the presence of
L. blattarum infection in children [17–20], indicating the
possibility of two age peaks of disease, which could be
explained by the altered immune systems of these two age
groups [21].

Given that the vast majority of the patients in our study
were nonsmokers and had a mild or moderate form of in-
fection, and that this correlation was also statistically signifi-
cant, it is inferred that not smoking increases the risk of the
disease. Because there is extensive and countless research on
the effect of smoking on raising the prevalence of respiratory
illnesses, this result should be thoroughly examined [22, 23].
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Our results can be attributed to the small number of samples in
our analysis, as well as the hypothesis that smoking prevents
protozoan implantation by damaging the airway epithelium
[24–26], making smokers less likely to get the infection.

Patients in this study had a variety of underlying medical
conditions. Still, there was no statistical correlation between
them and L. blattarum infection, which has never been studied
in other research and could be due to our patients’ smaller

(a) (b)

Figure 1: Direct smear of the bronchoalveolar lavage fluid (BALF) specimen with mild (a) and moderate (b) severity indices represents
Lophomonas trophozoite (arrow ahead).

Table 1: Demographic findings and characteristics of patients with
Lophomonas infection referred to INRCL.

Characteristic Lophomonas-positive patients
(%) p value

Age
20–30 1 (2)

0.02∗
31–40 2 (4)
41–50 7 (14)
51–60 7 (14)
61–70 19 (38)
>70 14 (28)

Gender
Male 32 (64) 0.001∗Female 18 (36)

Smoking status
Smoker 14 (28) 0.001∗Nonsmoker 36 (72)

Underlying disease
Diabetes mellitus 5 (10)

0.31

Cancer 3 (6)
Asthma 2 (4)
Cushing’s 1 (2)
Epilepsy 1 (2)
Hypertension 3 (6)
Rheumatoid
arthritis 1 (2)

Comorbidity
Tuberculosis 2 (4) 0.21COVID-19 1 (2)

Severity index
Mild 26 (52)

0.03∗Moderate 15 (30)
Severe 9 (18)

Total 50
∗indicates significant value (P< 0.05).

Table 2: Demographic findings and characteristics of patients with
Lophomonas infection referred to the INRCL according to the
severity index.

Characteristic Mild
(%)

Moderate
(%)

Severe
(%) Total

Gender
Male 16 (50) 10 (31.25) 6 (12) 32
Female 10 (55.5) 5 (27.7) 3 (16.8) 18

p value >0.05 >0.05 >0.05
Age

20–30 0 (0) 0 (0) 1 (2) 1
31–40 1 (2) 0 (0) 1 (2) 2
41–50 3 (6) 2 (4) 2 (4) 7
51–60 3 (6) 2 (4) 2 (4) 7
61–70 9 (18) 8 (16) 2 (4) 19
>70 10 (20) 3 (6) 1 (2) 14

p value >0.05 >0.05 >0.05
Underlying disease

Diabetes mellitus 1 (2) 1 (2) 3 (6) 5
Cancer 2 (4) 1 (2) 0 (0) 3
Asthma 0 (0) 1 (2) 1 (2) 2
Cushing’s 0 (0) 1 (2) 0 (0) 1
Epilepsy 1 (2) 0 (0) 0 (0) 1
Hypertension 1 (2) 1 (2) 1 (2) 3
Rheumatoid
arthritis 0 (0) 1 (2) 0 (0) 1

p value >0.05 >0.05 >0.05
Comorbidity

Tuberculosis 2 (4) 0 (0) 0 (0) 2
COVID-19 0 (0) 0 (0) 1 (2) 1

p value >0.05 >0.05 >0.05
Smoking status

Yes 7 (14) 4 (8) 3 (6) 14
No 19 (38) 11 (22) 6 (12) 36

p value <0.05∗ <0.05∗ >0.05 50
∗Significant value (P< 0.05).
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sample size. Considering that our patients’ underlying con-
ditions, such as diabetes, cancer, Cushing’s disease, and others,
impair the immune system [27–30], and L. blattarum has been
reported in patients with compromised immune systems [6],
further research is needed to study better the link between
underlying illnesses and Lophomonas infection.

+e only comorbidities observed in the patients we
studied were tuberculosis and coronavirus disease 2019
(COVID-19). Considering that both of these diseases cause
pulmonary involvement, and a case of tuberculosis [31] and
COVID-19 [32] coinfection with lophomoniasis has been
reported, it is acceptable to further evaluate the prevalence of
lophomoniasis and these comorbidities. No research has been
conducted on the bronchoscopic findings of Lophomonas
infection in adults with this sample size to see whether a
possible specific view is pathognomonic for the disease.

Of the 50 patients included in the study, 38% of patients
had normal views on bronchoscopy and most patients had

abnormal views in all four anatomical regions, of which the
most common manifestation was purulent-mucosal secre-
tion. As we know, purulent-mucosal discharge is a natural
and nonspecific response seen in most respiratory infections
[33].

+e right lung bronchus was found to have the highest
frequency of abnormal views in this study. +e protozoan is
more likely to invade the right lung since the disease is
spread through airborne particles and the main bronchus of
the right lung is less angular to the carina. However, this
concept has been suggested to be investigated further in a
separate study with two lavage samples (both from the left
lung and the right lung). Another unexpected finding was
cavities in a patient’s left lung who had no underlying disease
and no history of drug abuse [34]. +is patient also had a
severe form of L. blattarum infection, which suggests that a
severe form of the infection could appear in ways beyond our
imagination.

Figure 2: Bronchoscopic view of Lophomonas-positive patients. (a) Purulent secretion view in the carina. (b) Masslike lesion view in the
right lung bronchus. (c) Mucosal secretions view in the left lung bronchus.

Table 3: Frequency of bronchoscopic findings of patients with Lophomonas infection referred to the INRCL according to the anatomical
locations.

Anatomical locations Bronchoscopic findings Frequency (%)

Trachea

Normal 43 (84.32)
Pleural secretion 3 (5.88)

Malacia 2 (3.92)
Erythema 1 (1.96)
Stenosis 2 (3.92)

Carina
Normal (92) 46
Widening (4) 2

Pleural secretion (4) 2

Right lung bronchus

Normal 28 (53.84)
Pleural secretion 8 (15.38)
Mucosal secretion 8 (15.38)

Erythema 1 (1.93)
Masslike lesion 4 (7.69)

Cavity 0 (0)
Stenosis 1 (1.93)
Plaque 2 (3.85)

Left lung bronchus

Normal 29 (54.71)
Pleural secretion 10 (18.86)
Mucosal secretion 6 (11.32)

Erythema 2 (3.78)
Masslike lesion 0 (0)

Cavity 1 (1.89)
Stenosis 2 (3.78)
Plaque 3 (5.66)
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+e disease was categorized into three groups: mild,
moderate, and severe. None of the variables, including
gender, age group, underlying condition, and concomitant
disease, were associated with disease severity except smoking
status, which was statistically associated with mild and
moderate forms of the disorder. As previously stated,
nonsmokers were significantly associated with mild and
moderate types of lophomoniasis.

In conclusion, our study showed that L. blattarum in-
fection did not have pathognomonic bronchoscopic find-
ings. However, even in patients with normal bronchoscopic
findings, BALF samples should be obtained in lophomo-
niasis suspected patients . We actually believe that we know
very little about this new protozoan, and many aspects of it
are unknown. Furthermore, Lophomonas has only been
reported from China, India, Mexico, Peru, and Iran, with
nearly no European or North American countries reporting
this protozoan to the best of our knowledge. Because the
prevalence of the cockroaches that transmitted the proto-
zoan is almost high in all countries, and in order to prevent
irreversible complications of this protozoan such as lung
cavities, it is necessary to conduct such studies to identify
different aspects of these emerging protozoa. As a whole, we
advised the pulmonologists, particularly in endemic regions,
that each bronchoscopy candidate must be screened to rule
out lophomoniasis.

4.1.Limitation. +e low number of participants and lack of a
control group were the most important limitations of our
study.
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