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Abstract

Lophomoniasis is an emerging protozoan disease that mostly involves the lungs. Because the disease has similar symptoms to
other pulmonary infections such as tuberculosis, most cases are underdiagnosed. Here, we present a patient with co-infection of
Lophomonas/Mycobacterium.

INTRODUCTION
Tuberculosis (TB) is an ancient disease that has affected
humanity for over 4000 years [1]. A total of 1.5 million
people died of TB in 2020 (including 214 000 HIV-positive
people). TB is the 13th leading cause of global death and
the second leading reason for infection-related deaths,
following the coronavirus disease of 2019 (COVID-19;
above HIV/AIDS) [2]. The most frequently affected organ
systems include the respiratory system, the gastroin-
testinal (GI) system, the lymphoreticular system, the cen-
tral nervous system, the skin, the musculoskeletal sys-
tem, the reproductive system and the liver [3]. Pulmonary
TB has typical clinical characteristics, including chronic
cough, sputum production, loss of appetite, weight loss,
fever, night sweats and hemoptysis [4].

Lophomonas is a protozoan that frequently lives
as a commensal agent in the guts of some insects,
such as cockroaches and termites [5]. However, this
emerging pathogenic protozoan can infect both immuno-
compromised and immunocompetent human hosts,
primarily through the upper and lower respiratory
tracts [5].

There are several case reports, which present the co-
morbidity of Lophomonas and Mycobacterium [5–7], but all
are diagnosed by direct microscopic examination. Here,
we describe a patient whose lophomoniasis was diag-
nosed by molecular approach despite previous reports
[6–9] that used only direct microscopic examination for
the diagnosis of the disease.

CASE REPORT
In June 2018, a 67-year-old man was referred to Imam
Khomeini Hospital in Sari, northern Iran, with a 1-
month complaint of dyspnea, cough, sputum production
and night sweating. His vital signs in the emergency
department (ED) were as follows: blood pressure was
110/75 mmHg, temperature was 37.3◦C, respiratory rate
was 18, radial pulse was 90 BPM and peripheral oxygen
saturation (SO2) was 96%. He had a history of diabetes
for 20 years, which was poorly controlled (hemoglobin
A1C = 9.9%, fasting blood sugar = 200 mg/dl and 2-h
postprandial plasma glucose = 240 mg/dl) only with
metformin tablets. He also had a history of 30 pack/year
smoking. On a physical examination, the positive
findings were his pale conjunctiva on both sides, distal
symmetric polyneuropathy (stocking-glove pattern) and
the crackle heard by pulmonary auscultation. He had
previously been treated for a diagnosis of community-
acquired pneumonia (CAP) with levofloxacin tablets,
which had not improved his symptoms. Next, the
patient underwent a chest-computed tomography (CT)
scan that showed cavitary lesions with decreased lung
parenchymal volume in the right upper lobe and cen-
trilobular nodules with a linear branching pattern (tree
in bud) in the right upper lobe and base of both lungs.
Bronchiectasis with peribronchial thickening in the right
middle and lower lobes was also detected (see Fig. 1).
The lab tests found nothing unusual (Table 1). A sputum
acid-fast bacillus (AFB) smear test was done based on
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Figure 1. An axial lung CT-scan showing cavitary lesions with decreased
lung parenchymal volume in right upper lobe (a). centrilobular nodules
with linear branching pattern (tree in bud) in right upper lobe and base
of both lungs and bronchiectasis with peribronchial thickening in the
right middle and lower lobes was also detected (b).

Table 1. Lab parameter results of the patient at ED

Lab
parameter

Results Normal range

Ph 7.39 7.35–7.45 mmHg
Pco2 40 mmol/l 35–45 mmHg
Hco3 25 mmol/l 22–28 mEq/l
FBS 70 mg/dl 90–110 mg/dl
AST 36 U/l 10–44 IU/l
ALT 15 U/l <45 IU/l
ALP 100 U/l 80–306 IU/l
WBC 8200 U/l 4000–10 000/mm3

RBC 4.5∗106 4.2–5.4∗106 cells/mcL
HB 13.5 g/dl 14–18 g/dl
PLT 250 000 145 000–450 000/mm3

HCT 35 35.5–44.9%
MCV 85 fl 80–100 fl
MCH 27 pg 27–31 picograms/cell
MCHC 32 32–36 grams/deciliter (g/dl)
Neutrophils 55.6% 55–70%
Lymphocyte 32.4% 20–35%
Monocyte 6.8% 3–8%
Eosinophil 5.2% 0–6%
CRP 3 mg/l <6 mg/l
ESR 2 mm/h <20 mm/h
Urea 29 mg/dl 15–45 mg/dl
Cr 1 mg/dl 0.5–1.3 mg/dl
Na 135 mEq/l 135–145 mEq/l
K 4.5 mEq/l 3.5–5.5 mEq/l
Mg 2.3 mg/dl 1.8–2.5 mg/dl

the patient’s symptoms and the TB prevalence in our
region, which was positive. Therefore, the patient was
discharged with fixed-dose combination (4FDC) tablets
(isoniazid (75 mg), rifampin (150 mg), pyrazinamide
(400 mg) and ethambutol (275 mg)) for 2 months, as
well as fixed-dose combination (2FDC) tablets (isoniazid
(75 mg), rifampin (150 mg)) for 4 months.

The sputum AFB smear of the patient was checked
weekly till it became negative after 8 weeks of treatment.
At the end of his 6-month regimen of treatment, the
patient’s cough persisted, and he was again referred to
our clinic. Negative AFB smears until the end of the sixth
month of treatment reassure us of resolved TB. But the
persistence of respiratory symptoms led us to investigate
more serious diseases like cancers and etc. Thus, the
patient is a candidate for bronchoscopy. Bronchoscopic
findings revealed a slightly narrow trachea, a widening
carina, and mild mucosal edema and hyperemia in the

Figure 2. Papanicolaou stained smear of BALF showing Lophomonas
trophozoite (white arrow) and bronchial epithelial cell (black arrow)
(magnification × 400)

Figure 3. The 214 bp band of the PCR product is shown in 1.5% agarose
gel electrophoresis, confirming Lophomonas spp., in the BALF sample of
the patient. L (ladder): 100-bp DNA marker; N: negative sample; P:
positive sample, T: the patient specimen.

right bronchus. A bronchoalveolar lavage fluid (BALF)
sample was also obtained.

Moreover, the BALF sample was used to detect
Lophomonas infection by microscopic examination (using
both wet smear observation and Papanicolaou staining
methods) and conventional polymerase chain reaction
(PCR) technique [10]. Afterward, under light microscopy,
an ovoid multifllagelated protozoan which has granular
cytoplasm with no defined nucleus was observed, which
indicated Lophomonas spp., trophozoite (see Fig. 2), and
then Lophomonas infection was confirmed using the
conventional PCR method (see Fig. 3). Finally, after
the diagnosis of Lophomonas infection, the patient was
discharged with metronidazole tablets three times a
day for 2 weeks. During the follow-up, the symptoms
were completely resolved, and the patients had no
complaints.

DISCUSSION
Lophomonas infection is poorly understood, and many
characteristics of the protozoan remain unknown [5].
Based on registry data, the prevalence of lophomoni-
asis in the Iranian population was estimated at ∼22%
[5, 9]. Because the clinical symptoms of this disease
overlap with those of other respiratory infections, diag-
nosing Lophomonas infection is more difficult, especially
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when it co-exists with other respiratory infections. Clini-
cians should consider the possibility of other pathogen
comorbidities, especially when patient’s symptoms do
not resolve [5].

Direct microscopic examination in wet mount and/or
stained smears remains the standard diagnostic approach
for Lophomonas infection [5, 9]. Wet mounting allows
for the rapid examination of a fresh clinical specimen,
which may be mistaken for ciliated respiratory epithelial
cells. On the other hand, stained smears allow more
detailed morphological characteristics of parasites to be
identified, which increases the possibility of detecting
them from suspected cells [5, 9]. However, recently,
Fakhar et al. [10] introduced a first PCR test for detecting
Lophomonas infection on patients’ respiratory specimens
to avoid misdiagnosis of it from bronchial and or other
respiratory ciliated cells such as creola bodies as well
as allow low density of the parasite load in the clinical
specimens to be detected [5]. Accordingly, to avoid these
potential diagnostic pitfalls, a PCR test to confirm the
microscopic examination is highly recommended.

In this report, we met a patient whose symptoms did
not improve despite receiving first-line TB treatment
regimens. On the other hand, his sputum AFB smear
became negative, which means that TB has resolved, but
symptoms remain worrisome. We followed up the patient
based on the directly observed treatment, short-course
(DOTs) strategy, and we were completely sure about the
patient’s compliance with the treatment.

Because all BALF samples taken in our teaching
hospital (Imam Khomeini hospital) were submitted to
the Iranian National Registry Center for Lophomoniasis
(INRCL) for diagnosing lophomoniasis, the presence of
Lophomonas in our patient’s sample was an incidental
finding. Although we could not suggest a strategy for
Lophomonas diagnosis in practice, in the near future, we
aim to be able to provide a good diagnostic approach for
Lophomonas, especially after a case of lung cavitation
caused by this protozoan was published [11]. This
indicates that this newly discovered protozoan may be
more hazardous than previously imagined.

Another case of Lophomonas/TB co-infection was
reported in India [7], but they used a light microscope
to diagnose lophomoniasis, which has lower sensitivity
and specificity than the PCR technique. There was also
evidence that reported the co-infection of Lophomonas
with other respiratory infections like COVID-19 [12] and
aspergillosis [13].

In conclusion, although it is rational to go forward with
guidelines for more well-known diseases (like TB here), it
is also beneficial to keep an eye on this emerging parasite
when it is co-infected with other pathogens, especially
in the endemic region. It means that more watchfulness
should be exercised with regard to co-infection. As a
whole, our report sheds light on the possible presence of
Lophomonas/TB co-infection, which leads to a decreasing
potential risk of underdiagnosis and or its severe compli-
cations.
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