
Vol.:(0123456789)1 3

Acta Parasitologica (2022) 67:535–538 
https://doi.org/10.1007/s11686-021-00468-3

SHORT COMMUNICATION

First Co‑morbidity of Lophomonas blattarum and COVID‑19 Infections: 
Confirmed Using Molecular Approach

Maryam Nakhaei1 · Mahdi Fakhar1  · Ali Sharifpour1,2 · Elham Sadat Banimostafavi1,3 · Zakaria Zakariaei1,4 · 
Hossein Mehravaran1,2 · Reza Saberi1 · Sepideh Safanavaei1,2 · Siavash Abedi1,2 · Masoud Aliyali1,2 · 
Mostafa Soleimani1

Received: 19 June 2021 / Accepted: 10 September 2021 / Published online: 22 October 2021 
© Witold Stefański Institute of Parasitology, Polish Academy of Sciences 2021

Abstract
Introduction Lophomoniasis is caused by Lophomonas spp., a new emerging protozoan, which commonly affects the human 
lower respiratory tract. The Lophomonas parasite mostly lives commensally in the hindgut of cockroaches.
Case Presentation We present the case of a 33-year-old woman, 30 weeks pregnant, who had severe COVID-19. She was 
intubated upon admission and began the routine COVID-19 treatment. To rule out possible super infection dual with COVID-
19, microscopic examination of the patient's mini-bronchoalveolar lavage (mini-BAL) specimen, revealed L. blattarum, which 
was identified by the SSU rRNA-PCR and sequencing approaches (accession number: MZ093069). According to that, the 
patient was treated successfully with metronidazole.
Conclusion To prevent serious complications, lophomoniasis should be listed in co-morbidity cases of COVID-19 infec-
tion during the COVID-19 pandemic worldwide. To the best of our knowledge, this is the first co-infection of Lophomonas 
blattarum and COVID-19 in the world which has been confirmed using a molecular approach.
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Introduction

SARS-CoV-2 infection causes COVID-19, a disease with 
a wide range of clinical symptoms. While the majority of 
patients with COVID-19 experience only asymptomatic or 
moderate disease, at-risk patients can develop serious dis-
eases that necessitate hospitalization and respiratory sup-
port. Older age, as well as underlying comorbidities like 
hypertension, cardiovascular disease, and diabetes, has been 
identified as risk factors for disabling conditions [1]. There 
is currently little known about SARS-CoV-2 infections in 
pregnancy. It is linked to an increased risk of preterm birth 
in pregnant women and, in some countries, a higher risk of 
maternal death [2]. Pregnancy may complicate the already 
complex management of infection with an emerging patho-
gen in the subset of pregnant women who develop severe or 
critical disease [3]. Lophomonas is a neglected and emerging 
protozoan which infects human lower (mostly) and upper 
respiratory tracts. It mostly lives as a commensal agent in 
the hindgut of cockroaches [4, 5]. For the last decades, lower 
and upper respiratory infections due to Lophomonas have 
been reported in some areas of the world, particularly in 
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China and Iran. Iran has been known for the highest number 
of lophomoniasis cases reported in the world [6–11]. Moreo-
ver, Lophomonas blattarum (L. blattarum) has recently been 
isolated from the cockroaches in Mazandaran province, 
northern Iran [5].

To date, co-infections of lophomoniasis with other infec-
tious diseases have been reported rarely all over the world. 
There is some evidence regarding co-morbidity of lopho-
moniasis with HIV and tuberculosis [4, 9, 12]. According to 
our knowledge, there have been no reports of lophomoniasis/
COVID-19 co-infection. In this case study, we describe the 
diagnosis and treatment of a woman who was infected with 
Lophomonas and COVID-19 at the same time.

Case Presentation

A 33-year-old pregnant woman, at 30 weeks’ gestation, was 
admitted to the emergency unit on December 6, 2020. She 
suffered from hypertension, low back pain (LBP) with leg 
pain, fever, cough, shortness of breath and bilateral con-
junctivitis. The patient had anemia (HG = 10.3), leukocytosis 
(20.4), neutrophilia (90.5%) and lymphopenia (6.1%) in the 
initial studies, with elevated ESR (100), CRP (53.7), and 
LDH (939), but all other parameters were normal.

Her chest was imaged using high-resolution computed 
tomography (HRCT) and revealed bilateral moultilobar 
patchy ground glass opacities, alveolar consolidations, and 
mild to moderate pleural effusion.

Due to the pandemic of COVID-19 and the patient’s 
suspicion of this infection, a sample was taken from the 
patient’s throat and larynx. The patient’s real-time reverse 
transcriptase–polymerase chain reaction (RT-PCR) test 
was positive, and she was admitted to the intensive care 
unit (ICU). Gradually, the patient’s shortness of breath 
increased, and the patient underwent intubation. Because 
of the risk of fetal death, the patient underwent cesarean 
section. The newborn was delivered from her mother with 
good health and negative RT-PCR results for COVID-19. 
The patient was treated with enoxaparin sodium, ticlopidine, 
remdesivir, amikacin, colomycin, methylprednisolone pulse 
therapy, magnesium sulfate and N-Acetylcystein (NAC). 
After 20 days, the patient was extubated from the mechani-
cal ventilator. However, due to the persistence of cough and 
tracheal secretions, mini-BAL procedure, as less invasive, 
safe and quick approach, was performed by a sterile suction 
catheter of size 12 French. About 20 mL of sodium chlo-
ride 0.9% were instilled through the catheter and aspirate 
was collected in a sterile polypropylene tube by suction. 
After that, the endotracheal secretions at ambient condition 
were transported to the Iranian National Registry Center 
for Lophomoniasis (INRCL) at Imam Khomeini hospital, 

Mazandaran University of Medical Sciences, Sari, Iran, to 
rule out the lophomoniasis.

Based on microscopic and specific PCR techniques 
which are described below, lophomoniasis was confirmed. 
Thus, metronidazole 500  mg three times daily for two 
weeks was added to COVID-19 treatment to treat Lopho-
monas infection. The patient was discharged from the hos-
pital after 27 days with complete recovery. This study was 
reviewed and approved by the research ethics committee of 
Mazandaran University of Medical Sciences (IR.MAZUMS.
REC. 1399.255).

Laboratory Approaches and Findings to Rule 
Out Lophomoniasis

Microscopic Examination

A mini-BAL specimen (about 20 mL) was centrifuged at 
2000 × g for 5 min. Then, the sediment was observed under 
(× 40) magnification light microscope. Motile trophozoite 
of Lophomonas was detected in a direct wet-mount exami-
nation, which was confirmed by Giemsa staining technique 
(see Fig. 1).

Molecular Identification

DNA Extraction

The sediment of the mini-BAL specimen was submit-
ted to DNA extraction using the 200 μL of the specimen 
was homogenized in 200 μL of digestive buffer containing 
50 mM Tris–HCl (pH 7.6), 1 mM EDTA and 1% Tween 20, 
to which 20 μL of the proteinase K solution (20 mg enzyme/
mL) was added. The homogenized solution was then incu-
bated overnight at 45 °C. The subsequent homogenate was 

Fig. 1  Giemsa stained smear showing a trophozoite of Lophomonas 
blattarum in mini-BAL specimen (× 1000). Bar = 10 μm
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then given 200 μL of phenol:chloroform:isoamyl alcohol 
(25:24:1) solution. The solution was centrifuged at 14,000 g 
for 15 min after being vigorously shaken. The supernatant 
was put into a new microtube, which was then filled with 
400 mL of cold 100% ethanol and maintained at − 20 °C for 
2 h. Following that, 200 μL of 70% ethanol were added to 
the sediment, centrifuged, and the precipitate was suspended 
in 50 μL of double-distilled water and kept at 4 °C until use.

SSU rRNA‑PCR and Sequencing

Molecular detection of Lophomonas was performed by 
genus-specific small subunit ribosomal RNA (SSU rRNA) 
PCR. The initial pairs used were forward (F) 5′-GAG AAG 
GCG CCT GAG AGA T-3′ and reverse (R) 5′-ATG GGA 
GCA AAC TCG CAG A-3′ as described by Fakhar et al. 
[10], amplifying a region of 214 base pairs (bp) (Fakhar 
et al. 2019). The amplified operations used a total volume 
of 25 μL, which included 12.5 μL Master Mix (Fermen-
tas, Inc.), 1 μL of each primer, 5 μL of extracted DNA, 
and 5.5 μL of distilled water. In a thermocycler (Corbett 
Research, Sydney, Australia), 35 cycles were done, with an 
initial denaturation at 94 °C for 2 min, followed by 40 cycles 
of 94 °C for 1 min, 57 °C for 1 min, and 94 °C for 1 min.

The PCR products were then electrophoresed on a 1.5 
percent (w/v) agarose gel in Tris–borate-EDTA (TBE) buffer 
for 6 μL. After staining with SafeViewTM DNA Stains, a 
214-bp band was identified using UV transillumination 
(Applied Biological Materials, Inc.). Then, to species iden-
tification, the PCR product was sequenced using Sanger 
sequencing technology and then edited with BioEdit soft-
ware (v.7.2). Next, the sequence result of the isolate was 
deposited in the GenBank by BanKit (Accession Numbers: 
MZ093069). The identity of this isolate in comparison with 
others available L. blattarum that was reported from Iran 
(Accession Numbers: MZ093070-78 and MN: 243135.1), 
were 98.5% and 99–100%, respectively.

Discussion

According to a systematic study, the most frequent clinical 
symptoms of COVID-19 in pregnant women are fever and 
cough, with sore throat and diarrhea being less common. 
Elevated neutrophil ratios and reduced lymphocyte ratios 
are typical at laboratory demonstrations. The majority of 
births result in a cesarean operation, which is far higher than 
the WHO's prescription for vaginal delivery, which may be 
considered by a gynecologist to avoid maternal respiratory 
distress during pregnancy. It is one of the most common 
obstetrical complications and the leading cause of neonatal 
morbidity and mortality. They would have chronic long-
term health problems if they survived [13, 14]. The cords 

of affected mothers should be removed as soon as possible, 
and their newborns should be isolated and tested as soon as 
possible [15].

Lophomonas is a neglected parasite reported from a few 
countries which still remains unknown to many medical sci-
entists [16]. Lophomoniasis is endemic in several areas of 
Iran [5–11]. About the fact that this condition is commonly 
seen in patients with immunodeficiency in other countries 
[17], it is often reported in patients with immunocompetent 
in Iran [6–11]. Lophomoniasis symptoms such as cough, 
fever and dyspnea are common in other respiratory infec-
tions. As a result, diagnosing and treating this infection is 
challenging [18]. Metronidazole is considered as the first-
line therapeutic choice for lophomoniasis treatment [18]. 
Recent studies have revealed that metronidazole reduces 
the levels of inflammatory factors such as IL8, IL6, IL1B, 
TNFα, IL12, and IFNγ, as well as the levels of CRP and 
neutrophil count, which were increased during COVID-19 
infection. Additionally, metronidazole has the potential to 
increase the number of circulatory lymphocytes [19]. Pre-
scribing this drug, in addition to eliminating the Lopho-
monas infection, may have accelerated the patient's response 
to treatment for COVID-19 infection.

In several reports, L. blattarum was considered an oppor-
tunistic infection in patients with kidney and liver allograft 
transplantation, under corticosteroid therapy, HIV infec-
tion, and tuberculosis [4]. SARS-CoV-2 infection impairs 
the immune system, making individuals more susceptible 
to other infections and reactivating latent infections [20]. 
According to a meta-analysis study, patients with chronic 
pulmonary disease who have underlying lung scratches 
are at risk of developing severe cases of COVID-19 [21]. 
Many problems which occur from co-infection in a pregnant 
woman with COVID-19, which may be due to complications 
of COVID-19 itself that are caused by another infection. All 
infections may intensify each other's complications, or drug 
reactions between medications used to treat certain infec-
tions [13].

Lophomonas parasite appears to be involved in the sever-
ity of COVID-19 disease and can be considered as a risk fac-
tor. Hence, managing and diagnosing co-infections is criti-
cal in clinical practice. Since lophomoniasis is prevalent in 
several areas of the world such as Iran [6–11], consequently, 
it should be listed in co-morbidity cases of COVID-19 infec-
tion through the COVID-19 pandemic worldwide.

Conclusion

To the best of our knowledge, for the first time, co-occur-
rence of COVID-19 and lophomoniasis is reported in this 
paper. Many febrile infections can look like COVID-19, 
and SARS-CoV-2 infection can help spread or reactivate 
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infectious diseases. We must not overlook other infectious 
diseases with related clinical manifestations in the midst of 
the COVID-19 pandemic. We recommend that healthcare 
systems be vigilant to enable early identification of co‐infec-
tions such as Lophomonas with COVID‐19. All symptomatic 
COVID‐19 cases with similar symptoms should be investi-
gated for other common infections in endemic regions, espe-
cially in pregnant women to avoid complications.
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