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Introduction
Lophomonas blattarum is a flagellated protozoan in the 
parabasalids group, primarily found in the intestines of 
insects like cockroaches. It aids in the digestion of cel-
lulose and complex carbohydrates, contributing to the 
host’s gut microbiota and overall health as a symbiont. 
However, it can also cause infections or opportunistic 
diseases, particularly when the host’s immune system is 
weakened. Symptoms may include gastrointestinal dis-
turbances, inflammation, and, in severe cases, systemic 
infections that threaten the host’s health. Clinical symp-
toms and radiographic findings are mostly non-specific. 
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Abstract
Introduction Autism Spectrum Disorder (ASD) is a neurodevelopmental condition marked by difficulties in social 
interaction, communication, and repetitive behaviors or restricted interests. Although research on the link between 
ASD and parasitic diseases is limited, immune deficiency and inflammation may contribute to the development of 
parasitic infections.

Case report We admitted a 14-year-old boy to the hospital who had a known history of ASD because he was 
presenting with respiratory symptoms, including cough and hemoptysis. During his time in the hospital, after 
conducting a series of tests and evaluations, we made a critical diagnosis of co-infection of lophomonas, tuberculosis, 
and hydatid cyst. In response to this diagnosis, we initiated a treatment plan that involved administering appropriate 
antibiotics as well as preparing for surgical intervention.

Conclusion This case report highlights the complexities and challenges of managing such a rare combination 
of co-infections with TB, pulmonary hydatid disease and lophomonas in a pediatric patient with underlying 
developmental considerations such as ASD.
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So, a microscopic examination of respiratory secretions is 
essential for diagnosing L. blattarum, as it mimics other 
infections. Bronchoscopy smears or BAL can confirm the 
diagnosis [1–3].

L. blattarum co-infection with Mycobacterium tubercu-
losis (TB) poses a serious public health risk, especially for 
individuals with weakened immune systems. In regions 
like Iran, where TB prevalence is high, and healthcare 
access in deprived areas is limited, co-infection rates are 
elevated. TB bacteria can take advantage of compromised 
immunity, facilitating infection and progression to active 
disease. Furthermore, the immune response to TB is 
often diminished, resulting in atypical presentations and 
more severe illness. The tuberculosis treatment program, 
known as DOTS (Directly Observed Treatment, Short-
course), employs a comprehensive set of therapeutic 
regimens specifically designed to combat TB. It is vital to 
adopt a coordinated approach that manages tuberculosis 
effectively and addresses any underlying immunocom-
promising conditions in affected individuals [4–6].

Hydatidosis (parasitic disease) (HC) caused by echino-
coccus larvae, primarily from the tapeworm Echinococcus 
granulosus. It mainly affects the liver and lungs, form-
ing hydatid cysts that can lead to symptoms such as pain 
and nausea or complications if they rupture. Diagnosis 
of hydatidosis involves imaging tests, cyst fluid analysis, 
or serological tests. The disease can often be asymptom-
atic, complicating diagnosis and increasing transmis-
sion risk. Pulmonary hydatid cyst treatment may involve 
pharmacotherapy or surgery, with surgery preferred. The 
co-infection of HC with TB is commonly observed and 
prevalent in certain regions, especially where healthcare 
resources may be limited, whereas instances of co-infec-
tion with Lophomonas are considerably rare [7–9].

Comorbid conditions are more prevalent among indi-
viduals with autism spectrum disorders (ASD) compared 
to the general population, negatively impacting their core 
symptoms, daily activities, and health-related quality of 
life. These conditions often include mental health disor-
ders as well as physical issues such as infections. Their 
presence complicates clinical management, increases 
caregiver stress, and necessitates integrated treatment 
approaches. There is currently no scientific evidence link-
ing autism to increased risk of infections such as TB, HC, 
and lophomonas or suggesting that co-infection affects 
the symptoms or treatment of either condition. However, 
individuals with autism may encounter unique healthcare 
challenges, such as barriers to accessing medical services, 
which can impact their overall health, including infec-
tion detection and treatment. Communication and social 
interaction difficulties often associated with autism may 
hinder individuals from expressing health concerns or 
understanding medical advice, leading to delays in diag-
nosis and treatment for infection and other health issues. 

Additionally, sensory sensitivities common in autism can 
complicate medical procedures, like taking chest X-rays 
or medication administration, resulting in increased anx-
iety and reluctance to seek necessary healthcare, further 
worsening their health challenges [10, 11].

Recent developments in medical science have signifi-
cantly enhanced both treatment options and the overall 
quality of life for individuals suffering from immunode-
ficiency disorders. Nonetheless, the heightened suscep-
tibility of these patients to opportunistic infections 
underscores the necessity for prompt diagnosis and 
intervention, which demands a high level of clinical 
awareness and comprehensive expertise in the relevant 
medical domain. Instances of co-infection, where indi-
viduals are simultaneously infected with lophomonas 
and other infectious diseases, have been documented. 
However, evidence of co-infection specifically involv-
ing lophomonas, HC, and TB is extremely rare globally. 
This suggests that while co-infections are recognized, the 
combination of lophomonas, HC and TB is not widely 
reported. In this case study, we describe the diagnosis 
and treatment of a 14-year-old boy with ASD co-infected 
with lophomonas, HC, and TB.

Case presentation
A 14-year-old male patient was admitted to the Depart-
ment of Respiratory Medicine at Talghani Pediatric Hos-
pital in Gorgan, Iran. His parents reported two instances 
of hemoptysis prior to admission, during which he expec-
torated a twelve cubic centimeter (cc) clot on each occa-
sion, accompanied by intermittent fever and productive 
cough that began approximately ten days earlier. No gas-
trointestinal or urinary symptoms were reported.

There were no complications noted during the patient’s 
prenatal or perinatal periods. He has a medical history 
of ASD and has been under psychiatric care. Due to the 
ASD, the patient has experienced difficulties in commu-
nicating with those around him, which has hindered his 
ability to articulate his symptoms to both medical profes-
sionals and family members.

The patient had stable vital signs, with 96% oxygen sat-
uration without supplemental oxygen, a respiratory rate 
of 18 per minute, blood pressure of 115/60, and a pulse 
rate of 78 per minute. Auscultation revealed crackles in 
the right lung, and heart sounds (S1 and S2) were regu-
lar. The abdominopelvic examination was unremarkable, 
with no signs of splenomegaly or hepatomegaly, and no 
skin lesions or lymphadenopathy were noted.

The patient was admitted to the hospital due to persis-
tent symptoms and abnormal findings during the physi-
cal examination. Initial assessments included laboratory 
analyses and chest X-rays, which indicated the presence 
of a mass-like consolidation in the right middle lobe 
measuring 46 × 26 millimeters (Fig.  1). The complete 
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blood count revealed anemia and leukocytosis, with an 
erythrocyte sedimentation rate (ESR) of 36 mm/s and a 
C-reactive protein (CRP) concentration of + 2. Given the 
elevated inflammatory markers and the abnormal X-ray 
findings, further laboratory investigations were per-
formed. Additionally, a spiral CT scan was carried out 
to obtain more detailed diagnostic insights. Results for 
serum levels of perinuclear anti-neutrophil cytoplasmic 
antibodies (P-ANCA), cytoplasmic anti-neutrophil cyto-
plasmic antibodies (C-ANCA), and viral markers (HIV, 
hepatitis B, and hepatitis C) were within normal ranges. 
Furthermore, the SARS-CoV-2 PCR test was negative in 
the context of the COVID-19 pandemic.

The contrast-enhanced lung CT scan revealed a thick-
walled cystic shadow measuring 50 × 34 mm in the right 

lower lobe, situated adjacent to the hilium, suggestive 
of a hydatid cyst. An air bubble within the cyst suggests 
a potential connection to the bronchus. Additionally, 
ground-glass opacities were noted in the lower lobes of 
both lungs (Fig. 2).

In light of the abnormalities observed on the lung CT 
scan, a fiber optic bronchoscopy was performed, dur-
ing which a bronchoalveolar lavage (BAL) specimen was 
collected for the assessment of BK and other infections. 
Microscopic examination of the BAL sample identified 
live oval flagellated Lophomonas protozoa, Mycobacte-
rium tuberculosis, and hydatid cyst protoscoleces (the 
larval forms of the parasites). Testing revealed the pres-
ence of anti-Echinococcus antibodies (IgG and IgM), 

Fig. 1 The observation of a mass-like consolidation in the right middle lobe, measuring 46 × 26 millimeters in initial Chest X-ray
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confirming a co-infection with tuberculosis, hydatid 
cysts, and Lophomonas (Fig. 3).

The patient was initiated on a treatment regimen that 
included metronidazole (500 mg three times daily for two 
weeks) and oral albendazole (400 mg twice daily), along 
with the standard tuberculosis therapy. Surgical interven-
tion was performed to reduce the hydatid cyst, involving 
a comprehensive evaluation and careful planning to min-
imize complications. Advanced surgical techniques were 

utilized to ensure both precision and effectiveness. The 
initial recovery phase was promising, with the patient 
responding positively to rehabilitation efforts. Upon dis-
charge, the patient was in stable condition, exhibiting 
improved symptoms and prescribed oral medications 
(Fig. 4).

Following a thorough screening of the contacts, 
we identified his grandfather as the index case for 

Fig. 3 Microscopic analysis of the bronchoalveolar lavage (BAL) sample revealed the presence of live oval flagellated protozoa of the genus Lophomonas

 

Fig. 2 The contrast-enhanced lung CT scan identified a thick-walled cystic lesion, measuring 50 × 34 millimeters, in the right lower lobe along with 
ground-glass opacities in the lower lobes of both lungs
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tuberculosis. Consequently, we administered TB tests to 
the other family members, and all results were negative.

Discussion
Infections caused by L. blattarum, TB, and HC present 
with comparable clinical manifestations, which include 
cough, sputum production, night sweats, weight loss, 
general weakness, malaise, hemoptysis, and respira-
tory distress. The symptom overlap and similar imaging 
findings with other diseases complicate the processes 
of accurate diagnosis and treatment. Researchers advo-
cate for the consideration of these infections in patients 
exhibiting elevated eosinophil counts, significant respi-
ratory distress, compromised immune systems, or those 
who do not respond to antibiotic therapy [4, 5, 7]. Clini-
cians should maintain a high index of suspicion regarding 

exposure histories, particularly in immunocompromised 
patients or individuals who have traveled to endemic 
areas. Imaging modalities such as chest X-rays or com-
puted tomography (CT) scans may reveal characteris-
tic patterns that assist in distinguishing these infections 
from other pulmonary disorders; however, the resem-
blance in radiographic appearances can hinder defini-
tive diagnosis. Confirmatory diagnosis may necessitate 
serological assays, biopsies, or cultures. The diagnosis of 
these co-infections presents significant challenges that 
demand meticulous observation and specialized staining 
techniques [6–8].

In a review by Mewara A. et al. in 2024 focusing on 
lophomoniasis infection, the most commonly reported 
symptoms included cough (70%), fever (60%), expec-
toration (46%), and hemoptysis (12%). Additionally, a 

Fig. 4 The radiological follow-up conducted two weeks post-treatment indicates a notable enhancement in the lesion located in the right lung
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considerable proportion of the patients (89%) presented 
with comorbidities or associated conditions. BAL sam-
ples were predominantly employed for diagnosis (82%), 
and microscopic examination revealed a 100% detec-
tion rate for lophomoniasis, whereas PCR testing iden-
tified the infection in approximately 35% of cases [12]. 
In addition, in a study conducted by Nakhaei M et al. 
in 2020, the researchers investigated cases of lophomo-
niasis spanning a period of 27 years, from 1993 to March 
2020. The patient demographic ranged in age from 1 
month to 84 years, with a mean age of 23.7 years. Among 
the 307 cases analyzed, 171 patients (55.7%) were clas-
sified as juveniles, aged 18 years or younger. Addition-
ally, 111 patients (36.1%) had a documented history 
of pre-existing medical conditions. BAL samples were 
the predominant specimen type utilized for the detec-
tion of Lophomonas infection, accounting for 87.6% of 
cases. Moreover, microscopic examination was employed 
for the diagnosis of the infection in all studies, with the 
exception of one [13]. This aligns with our patient, who 
initially demonstrated symptoms of cough, fever, and 
hemoptysis. Abnormal radiological findings, which 
include a 50 × 34  mm thick-walled cystic shadow in the 
right lower lobe and ground glass opacities in the lower 
lobes of both lungs. His infection was confirmed through 
BAL sampling and microscopic analysis.

Distinguishing L. blattarum from ciliated epithelial 
cells under a light microscope can be hard due to the size 
and morphology. L. blattarum measures approximately 
0.5-1.0 micrometers in diameter and has a rod shape, 
while epithelial cells are much larger, measuring tens of 
micrometers, and have polygonal or columnar shapes 
with visible cilia on their surfaces. As a result, medi-
cal procedures such as a bronchoscopy biopsy smear, a 
sputum smear analysis, or bronchoalveolar lavage (BAL) 
can be conducted to effectively identify the presence of 
L. blattarum, tuberculosis, and hydatid in patients being 
evaluated for these conditions. These diagnostic tests 
play an important role in confirming infections that may 
affect the respiratory system [1, 2, 14]. In our case, the 
coinfection of L. blattarum, TB and CE was confirmed by 
a comprehensive examination that included microscopic 
examinations and serological tests.

According to a 2015 WHO report in Iran, the tuber-
culosis incidence rate was 16, resulting in approximately 
2,000 deaths annually and the annual incidence rate of 
hydatidosis is estimated at 0.61 cases per 100,000 people. 
The geographic distribution of TB and HC underscores 
the need for epidemiological surveillance in co-endemic 
regions. Understanding the local dynamics of TB and 
HC with parasitic infections enables public health initia-
tives to more effectively target interventions for reduc-
ing co-infections. Educational programs that emphasize 
early recognition and treatment options are essential 

for healthcare providers in these areas. Although clini-
cally significant pulmonary protozoan infections are rare, 
they have become more recognized in recent decades 
due to rising immune suppression rates. Studies show a 
high prevalence of co-infection between TB and parasitic 
diseases like CE and Lophomonas, where each infection 
increases the risk for the other. The patient may have ini-
tially had CE or tuberculosis, followed by lophomonas as 
a superinfection. Since lophomonas commonly affects 
immunocompromised individuals, TB or HC can weaken 
the immune system, increasing susceptibility to addi-
tional infections and reactivating latent ones. In addition, 
a recent case report study illustrated the simultaneous 
occurrence of tuberculosis, pulmonary hydatid cyst, and 
L. blattarum in a patient with a background of brain 
tumor and diabetes mellitus [1, 6, 15].

Lophomonas is often overlooked due to its rarity, yet 
its impact on immunocompromised patients can be sig-
nificant. In such cases, the body’s diminished defenses 
create an environment conducive to opportunistic infec-
tions. This scenario raises critical questions about the 
interactions between various pathogens and the host’s 
immune response [16, 17]. Research by Tajik Jalayeri et 
al. (2024) identifies factors affecting co-infection rates, 
including sociodemographic variables (gender, age), 
underlying health conditions, and living in regions with 
high parasitic infection rates. This research highlighted 
that the prevalence of lophomonas infection was found 
to be notably high among patients who were suspected 
of having TB and CE. The relationship between these 
infections calls for a comprehensive patient manage-
ment approach, especially for at-risk populations. The 
immunosuppressive effects of corticosteroids facilitate 
opportunistic infections like L. blattarum and worsen 
the clinical consequences of coexisting conditions such 
as cystic echinococcosis and tuberculosis [1]. Similar to 
our case, the prevalence of lophomonas infection was 
found to be notably high among a patient who was sus-
pected of having TB and CE. As a result, this overlap in 
clinical presentations complicates the diagnostic process, 
drawing attention to the importance of recognizing loph-
omonas infection in such cases to ensure that patients 
take the proper treatment.

About 25% of children with ASD exhibit immune 
deficiency and dysfunction, while most show no signs 
of immune dysregulation. Therefore, laboratory test-
ing is essential to eliminate this possibility. Addition-
ally, behaviors often associated with autism may indicate 
other underlying organic disorders. To effectively man-
age comorbid conditions in individuals with ASD and 
address infections like L. blattarum, TB, and CE, a series 
of comprehensive strategies are essential. Regular health 
screenings should be implemented to identify health 
issues early. Enhanced hygiene practices are necessary to 
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reduce infection risk, and promoting symptom awareness 
helps individuals and caregivers recognize underlying 
health concerns. Finally, providing psychosocial support 
is vital for offering emotional and psychological resources 
to navigate these challenges [9, 10, 17].

Our study had strengths, including the reporting of 
an extremely rare case of TB, CE, and lophomonas co-
infection in teen patient with ASD. We also alerted all 
close contacts and screened them for potential infec-
tions. However, we faced limitations, such as the need 
to send the patient’s bal sample to another center for a 
diagnosis, which was time-consuming. Because of the 
patient’s diagnosis of ASD, we found it necessary to seek 
a psychiatric consultation. This led to various challenges 
and difficulties during the patient’s doctor visits as well 
as during evaluations that involved laboratory tests and 
imaging procedures. The complexities of managing care 
for a patient with ASD added layers of difficulty during 
these assessments.

Conclusion
Individuals who are diagnosed with ASD exhibit an 
increased vulnerability to various opportunistic infec-
tions due to their unique health needs and immune sys-
tem responses. Co-infection involving TB alongside 
parasitic diseases, such as HC and lophomonas, is an 
uncommon occurrence in human populations and is 
generally seen in regions where both diseases are preva-
lent. Consequently, physicians need to remain vigilant 
and consider the potential for these co-infections when 
assessing their patients. This includes thoroughly inves-
tigating individuals with ASD who present symptoms 
that are resistant to standard treatment approaches, 
as these may indicate the presence of complications 
from co-infections that require specific attention and 
intervention.
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