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Diagnosis and Management of Pleuropulmonary Amebiasis 
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ABSTRACT 

	Aim: describing updated pleuropulmonary amebiasis diagnosis and management.
Discussion: Pleuropulmonary amebiasis (PA) is the second most common complication of extraintestinal amebiasis. Pleuropulmonary complications occur in 7-20% of patients with amebic liver abscess (ALA) and 2-3% of patients with invasive amebiasis. Low socio-economic level, poor hygiene, lack of knowledge, overcrowding area, and lack of proper drinking water are the predisposing factors of this infection. PA can be happened through inhalation of dust containing amebic cysts, hematogen, and extension of ALA. Clinical symptoms of this disease are not typical, such as fever, right upper quadrant abdominal pain radiating to the shoulder, chest pain, dry/productive cough and weight loss resulting in often mistaken diagnosis with pulmonary tuberculosis, bacterial lung abscess and lung carcinoma. Diagnosis can be made by radiographic examination and parasitological examination (from lung aspirate/pus, sputum and blood specimens). Pleuropulmonary amebiasis is not a rare condition, especially in developing countries, but the diagnosis is often missed so that the patient's illness is prolonged and causes death. When the diagnosis is made correctly, most patients recover completely with appropriate treatment.
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1. INTRODUCTION 

According to the World Health Organization (WHO) and the Pan American Health Organization (PAHO), amebiasis is an infection by the protozoa Entamoeba histolytica with or without symptoms [Zakaria et al., 2016; WHO, 1969]. E. histolytica is classified as a category B priority biodefense pathogen by the National Institute of Allergy and Infectious Diseases (NIAID) because of its low infectious dose, chlorine resistant and stable environment so that it easily spread through food and water [Shirley et al., 2018; NIAID, 2024]. Amebiasis is the third most common parasitic infection in the world (500 million infections per year) and causes more than 100,000 deaths each year [Zakaria et al., 2016; Nasrallah et al., 2022].
The prevalence of this protozoan infection is very high in subtropical and tropical countries with poor socio-economic and sanitation [Zakaria et al., 2016; Shirley et al., 2018]. In developed countries, infection occurs in travelers and immigrants from endemic areas [Zakaria et al., 2016; Shirley et al., 2018]. Entamoeba infections are 90% asymptomatic. [Shirley et al., 2018; Nasrallah et al., 2022]. Virulence factors of the infection are E. histolytica’s strains and host factors (genetics, age, and immune status) [Nasrallah et al., 2022; Shamsuzzaman & Hashiguchi, 2002]. Young age, pregnancy, corticosteroid therapy, malignancy, malnutrition, and alcoholism are considered as risk factors for severe infections [Shirley et al., 2018; Shamsuzzaman & Hashiguchi, 2002].

Clinical manifestations of amebiasis in general are acute or subacute colitis (mild diarrhea to severe dysentery) to fulminant amebiasis colitis [Zakaria et al., 2016]. In addition, extraintestinal amebiasis can also occur in organs such as the liver, pleura, lungs, brain, pericardium and urogenital tract [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002]. Although the intestines are the most common place for Entamoeba infection, almost all deaths are caused by extraintestinal amebiasis [Shamsuzzaman & Hashiguchi, 2002].  Pleuropulmonary amebiasis (pleural effusion, lung abscess, and pleural empyema) is the second most common extraintestinal complication after amoebic liver abscess (ALA) [Shamsuzzaman & Hashiguchi, 2002]. Pleuropulmonary complications 7-20% occurs in ALA patients and 2-3% in invasive amebiasis patients [Zakaria et al., 2016; Lichtenstein et al., 2005].

The presentation of pleuropulmonary amebiasis varies and depends on the lung involvement. The most common symptoms are pain (pleuritic or localized to the right upper quadrant of the abdomen), cough, hemoptysis, and shortness of breath [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002]. Cough can be nonproductive but more often is productive with small amounts of sputum to large amounts of pus [Shamsuzzaman & Hashiguchi, 2002]. If it develops into a hepatobronchial fistula, the patient may cough up necrotic material of the liver abscess contents that is reddish brown (anchovy sauce appearance) [Zakaria et al., 2016; Karkhanis & Joshi, 2012]. The diagnosis of pleuropulmonary amebiasis is often missed, resulting in inappropriate management and death. If the diagnosis is made quickly and accurately, this disease can be managed appropriately [Shamsuzzaman & Hashiguchi, 2002]. This literature review aims to describe the updated diagnosis and management of pleuropulmonary amebiasis.


2. Amebiasis

Human amebiasis has been found worldwide [Nasrallah et al., 2022]. The greatest morbidity and mortality are in developing countries in tropical areas such as Central America, South America, Africa and the Indian subcontinent [Shirley et al., 2018; Shamsuzzaman & Hashiguchi, 2002]. Amebiasis is common in people with low socio-economic levels, poor hygiene, lack of knowledge, populated areas, and availability of clean drinking water [Zakaria et al., 2016; Shirley et al., 2018]. Malnutrition, chronic alcoholism, and atrial septal defects with shunts are factors that contribute to the development of pleuropulmonary amebiasis [Shamsuzzaman & Hashiguchi, 2002]. In developed countries, the risk factors of amebiasis are homosexual men, travelers and immigrants [Nasrallah et al., 2022; Shamsuzzaman & Hashiguchi, 2002]. This infection is 10 times more common in adult males than in adult females and occurs most frequently in the third and fourth decades of life [Shirley et al., 2018; Shamsuzzaman & Hashiguchi, 2002]. Children rarely experience amoebic liver abscesses and pulmonary complications [Shamsuzzaman & Hashiguchi, 2002]. 

Cysts are the infective form of E. histolytica with round to oval in shape, measuring 10-15μm, have ribosomes (chromatoid bodies), refractile cyst walls, and containing one to four nuclei [Meade & Watson, 2019; Manson, 2014].  Each nucleus will eventually become a trophozoite [Meade & Watson, 2019]. E. histolytica’s trophozoites are ameboid in shape measuring 20–30μm, move with pseudopodia and the cytoplasm contains a single nucleus with a nucleolus in the center (called a karyosome) [Meade & Watson, 2019; Manson, 2014]. Cysts can survive for days to weeks in the external environment and remain infectious in the environment [CDC, 2019]. Trophozoites that come out in the feces are destroyed quickly after being outside the human body and if swallowed cannot survive in the stomach [CDC, 2019].

Amebiasis transmission to humans occurs through the faecal-oral route by consuming food and drinks contaminated with four-nuclei-E. histolytica-mature cysts [CDC, 2019]. When the cysts ini small intestine, excystation occurs and trophozoites come out. The trophozoites migrate to the large intestine (especially the cecum and ascending colon) [Weiss LM., 2020]. Trophozoites reproduce by binary fission which produces eight trophozoites, then undergo encystation to form cysts. Trophozoites and cysts are released into the feces [Shamsuzzaman & Hashiguchi, 2002; CDC, 2019].


[bookmark: _Hlk202846279][bookmark: _Hlk202846265]2. PLEUROPULMONARY AMEBIASIS INFECTION ROUTE

When following the course of amebiasis disease for 1 year, 4-10% of asymptomatic individuals with E. histolytica colonies develop colitis or extraintestinal disease [Fotedar et al., 2007]. Trophozoites can enter the blood vessels to the extraintestinal via the mesenteric vein and reach the liver via the portal circulation. Sometimes ameba enters the systemic circulation through the middle and inferior rectal veins also vertebral veins, then spreads to various organs including the lungs, brain, and genitourinary tract [Shamsuzzaman & Hashiguchi, 2002; CDC, 2019]. The most common manifestation of extraintestinal amebiasis is ALA which is associated with morbidity and mortality [Shirley et al., 2018; Fotedar et al., 2007]. The feared complications of ALA are abscess rupture and bacterial superinfection [Nasrallah et al., 2022; Fotedar et al., 2007]. ALA can rupture into the peritoneum, pleural cavity or pericardium [Salazar et al., 2022; Wuerz et al., 2012]. Rupture of ALA into the pleuropulmonary system occurs in more than 40% of patients, while rupture into the peritoneum occurs in 7% of ALA patients. (Wuerz et al., 2012)

Pulmonary involvement in amoebic infection can occur through various routes. The primary form through inhalation of dust containing amoebic cysts or aspiration of amoebic cysts / trophozoites is a rare form [Shamsuzzaman & Hashiguchi, 2002; Salazar et al., 2022]. The secondary form occurs due to hematogenous spread from the large intestine without liver involvement [Shamsuzzaman & Hashiguchi, 2002; Salazar et al., 2022]. E. histolytica can enter the pulmonary circulation from the primary lesion through the middle and inferior rectal system or the vertebral venous system via the inferior vena cava and right heart [Shamsuzzaman & Hashiguchi, 2002]. The most common cause of pleuropulmonary amebiasis is the extension of ALA to adjacent organs  (the tertiary form) [Shamsuzzaman & Hashiguchi, 2002].

The lower and middle lobes of the right lung are the most commonly amebiasis affected sites [Weiss LM., 2020]. The left lower lobe or lingular segment of the left upper lobe can also be the site of amoebic lung abscess [Zakaria et al., 2016]. Lung involvement sometimes bilateral [Shamsuzzaman & Hashiguchi, 2002]. Amoebic empyema accounted for 18.5% of a total of 200 pulmonary empyemas in one series, with a right-sided (86.49%), left-sided (13.5%), and bilateral (1.7%) distribution [Shamsuzzaman & Hashiguchi, 2002]. The mortality rate varies from 5.4% to 16.5% in different series [Shamsuzzaman & Hashiguchi, 2002; Juwita & Yudhawati, 2021]. High mortality, mainly due to poor general condition, age, malnutrition, late diagnosis, and inadequate treatment [Shirley et al., 2018]. 





3. CLINICAL MANIFESTATION OF PLEUROPULMONARY AMEBIASIS

The types of lung involvement after rupture of liver abscess are hepatobronchial fistula, pleural effusion, pleural empyema, lung abscess and lung consolidation [Shamsuzzaman & Hashiguchi, 2002]. Usually the development of amoebic empyema is slow with a general manifestation of fever, right upper quadrant abdominal pain radiating to the shoulder and chest pain with dry/slimy cough [Juwita & Yudhawati, 2021; Shamsuzzaman & Hashiguchi, 2002]. Some patients come with severe pain attack tearing-sensation-like, respiratory distress, also shock and death can occur [Juwita & Yudhawati, 2021]. Although the history of fever for weeks with right upper quadrant abdominal pain is common in this case, liver enlargement only occurs in half of patients [Shamsuzzaman & Hashiguchi, 2002]. History of diarrhea occurs in a few cases and less than half of E. histolytica cysts are found in the stool. The characteristic aspirated pus is "anchovy sauce appearence" and E. histolytica trophozoites may be found by microscopic examination from that pus. Sometimes the pus can be creamy or greenish in color [Weiss LM., 2020; Shamsuzzaman & Hashiguchi, 2002].
Hemoptysis also often occurs in pleuropulmonary amebiasis [Kennedy & Sharma, 1990]. A rapid attack of hemoptysis followed by the discharge of "anchovy sauce" pus indicates that the pus originates from the liver [Juwita & Yudhawati, 2021]. Hemoptysis due to pulmonary infarction can occur due to pulmonary thromboembolism from amoebic liver abscess. [Mason et al., 2020]. Hiccups indicate diaphragmatic involvement [Shamsuzzaman & Hashiguchi, 2002]. In endemic areas, amebiasis should be considered as a cause of respiratory distress with hepatomegaly in children, especially those aged more than three years old [Shamsuzzaman & Hashiguchi, 2002]. Physical examination may show liver enlargement and tenderness (if accompanied by ALA), thoracic percussion dullness, and thoracic auscultation breath sounds decreased or absent [Weiss LM., 2020]. Pleural friction rub or crepitation may be heard. In chronic cases, patients may appear very thin and have digital clubbing [Shamsuzzaman & Hashiguchi, 2002]. The percentage of symptoms and signs of pleuropulmonary amebiasis can be seen in table 1.
Table 1. Symptoms and signs of pleuropulmonary amebiasis percentage
	Symptoms and Signs
	Percentage (%)

	Fever
	82–100%

	Cough
	87–100%

	Chest pain
	50–100%

	Hemoptysis
	44–50%

	Shortness of breath
	23%

	Clubbing fingers
	0–40%

	Hypochondrial pain
	19–88%

	Pleural friction rub
	22%

	Lung consolidation
	62.5–100%


Sources: [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002; Juwita & Yudhawati, 2021; Shenoy et al., 2010].

Approximately 6% to 40% of patients with ALA experience pleuropulmonary complications. Many cases of ALA located near the diaphragm are accompanied by an inflammatory pleural reaction with sterile effusion [Shamsuzzaman & Hashiguchi, 2002; Fotedar et al., 2007]. Sometimes the necrotic edge of the liver abscess extends and penetrates the diaphragm. [Zakaria et al., 2016]. Because of pleuritis often precedes diaphragmatic perforation, it causes adhesions between the parietal and visceral pleura so that the pleural cavity disappeared [Shamsuzzaman & Hashiguchi, 2002]. When the liver abscess ruptures and affects the lungs without affecting the pleural cavity, it results in a picture of lung consolidation or lung abscess [Zakaria et al., 2016]. The abscess can rupture into the bronchus creating a hepatobronchial fistula or bronchobiliary fistula. Most of the pus from the abscess is released when coughing [Stanley, 2003; Shamsuzzaman & Hashiguchi, 2002]. Liver abscesses can rupture into the pleura and lungs simultaneously, causing empyema, consolidation, or lung abscess [Juwita & Yudhawati, 2021]. Pus can also spread to different lobes and produce multiple lung abscesses [Shamsuzzaman & Hashiguchi, 2002]. In rare cases, involvement of the lungs away from the diaphragm (associated with ALA), indicating that E. histolytica can cross the diaphragm via the lymphatic channels [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002].

Amebic empyema can also occur due to direct extension of amebic lung abscess to the pleura [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002]. Sometimes lesions can develop in areas of the lung far from the diaphragm, spread hematogenously or transbronchially through aspiration or bronchial embolism in cases of hepatobronchial fistula [Juwita & Yudhawati, 2021; Shamsuzzaman & Hashiguchi, 2002]. In very rare cases, posterior ALA can rupture into the inferior vena cava and cause inferior vena cava embolism. In addition, it can cause pulmonary thromboembolic disease with hypertrophy and dilation of the right ventricle of the heart followed by congestive heart failure or cor-pulmonale [Mason et al., 2020; Shamsuzzaman & Hashiguchi, 2002].

4. BLOOD TEST AND RADIOGRAPHY EXAMINATION

Erythrocyte sedimentation rate (ESR) is increased, neutrophilic leukocytosis (>15,000/mm3) is found in 30% and counts >10,000/mm3 are found in 50% of patients with pleuropulmonary amebiasis. [Dewi et al., 2020; Mason et al., 2020]. Eosinophilia is not a characteristic feature [Shamsuzzaman & Hashiguchi, 2002]. Normocytic, normochromic anemia usually appears. Liver function tests are usually normal although pleuropulmonary amebiasis is a complication of hepatic amebiasis [Juwita & Yudhawati, 2021]. The presence of bile in sputum is an important clue that the lesion originates from the liver [Shamsuzzaman & Hashiguchi, 200].

Radiographic features vary greatly depending on the stage of the disease, location of the abscess, extent of the abscess, and degree of liver and thorax involvement [Weiss LM., 2020]. Blurring and loss of the right hemidiaphragm image is the earliest radiographic feature [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002]. As the disease progresses, changes in the clinical picture occur which are characterized by further radiographic changes. The involved lung becomes soft (fluffy) and irregular, blocking the diaphragmatic arch and obliterating the costophrenic and cardiophrenic angles. Pleural thickening, especially at the base of the lung, is a result of amoebic empyema. Response to antiamoebic therapy indirectly establishes the diagnosis in endemic areas [Shamsuzzaman & Hashiguchi, 2002]. Due to the expansion of the liver abscess, on the right lateral chest radiograph, elevation of the hemidiaphragm is seen anteriorly (50%), posteriorly (30%), or in the middle (12.5%) of the diaphragm [Shamsuzzaman & Hashiguchi, 2002].


5. PARASITOLOGICAL EXAMINATION

5.1 Microsopic examination 
5.1.1. Lung Aspirate and Sputum Specimens
Aspirate is a liquid specimen collected from various places where organisms can be found [Garcia, 2009]. Also included are fluid specimens collected by bronchoscopy including bronchoalveolar lavage (BAL) and bronchial washings [Garcia, 2009]. To diagnose parasitic infection from aspirate, the specimen must be brought to the laboratory immediately after collection [Garcia, 2009]. Aspirate from fine needle aspiration can be immediately smeared and/or cultured. Aspirate from amoebic abscess requires centrifugation to concentrate the specimen. The specimen is then examined under a microscope, if direct examination is performed the motility of the amoeba can be seen [Garcia, 2009].

Amebic pus can be diagnosed by observing the classic characteristics of pus, which is thick and reddish brown, resembling anchovy sauce or chocolate sauce [Juwita & Yudhawati, 2021]. Pus "anchovy sauce appearance" appears in hepatobronchial fistula and dark yellow pus appears in bronchobiliary fistula due to the presence of bile [Zakaria et al., 2016; Shamsuzzaman & Hashiguchi, 2002]. However, atypical pus can also be found so that the diagnosis of amebiasis should not be ruled out based on the characteristics of the pus [Shamsuzzaman & Hashiguchi, 2002]. Ameba can be found at the edge of the abscess lesion by microscopic examination, but is rarely found in the pus or abscess cavity itself [Juwita & Yudhawati, 2021]. The detection rate of amebic trophozoites microscopically varies from 0% to 100% [Shamsuzzaman & Hashiguchi, 2002; Garcia, 2009]. Overdiagnosis and underdiagnosis often occur due to the difficulty of detecting trophozoites, as commonly faced when a parasitologist trying to analyze clinical sample suspected of Amebiasis [Siagian, 2025; Shamsuzzaman & Hashiguchi, 2002].

Sputum is usually examined as a direct wet preparation (with saline or lugol solution), using 100x and 400x magnification without concentration [Garcia, 2009]. To detect Entamoeba spp., 3% NaOH should not be added to the sputum even though the sputum is thick [Garcia, 2009]. If the examination must be postponed, the sputum must be preserved with polyvinyl alcohol (PVA) to then make a preparation for staining [Garcia, 2009]. However, E. histolytica from sputum specimens can be mistaken for a similar oral commensal Entamoeba, namely Entamoeba gingivalis [Shamsuzzaman & Hashiguchi, 2002]. The morphological features that distinguish between these two amoebas are that E. histolytica only ingests erythrocytes without leukocytes while E. gingivalis ingests erythrocytes and leukocytes [Shamsuzzaman & Hashiguchi, 2002]. In a case report in Japan, Entamoeba trophozoites were found in sputum that underwent cytological examination [Kato et al., 2004]. These results were confirmed by detecting E. histolytica DNA from the specimen [Kato et al., 2004].

5.1.2. Stool Specimens
Microscopic examination of stool samples has limited value in the diagnosis of extraintestinal amebiasis because only 35% of patients with AHA with or without pleuropulmonary amebiasis have a history of dysentery symptoms [Shamsuzzaman & Hashiguchi, 2002; Saidin et al., 2019]. Amebic cysts or trophozoites are detected in 15% to 33% of extraintestinal amebiasis stools [Shamsuzzaman & Hashiguchi, 2002]. In contrast, the presence of ameba in the stool does not indicate that the extraintestinal lesion is secondary to an intestinal lesion because both pathogenic (E. histolytica) and nonpathogenic (Entamoeba dispar) forms of Entamoeba, which are morphologically indistinguishable, are present [Saidin et al., 2019]. Entamoeba from stool specimens can grow on Robinson, Diamond and Boeck & Drbohlav [Garcia, 2009; Garcia et al., 2018]. E. histolytica culture is an additional procedure and does not replace stool examination, PCR or specific antigen of E. histolytica [Garcia et al., 2018]. Negative culture results do not definitively rule out E. histolytica [Garcia et al., 2018].
5.2. Antigen Detection and Serology 
Monoclonal antibodies have been developed and have successfully detected Entamoeba lectin antigens in serum and pus from AHA [Shamsuzzaman & Hashiguchi, 2002]. This examination can use sputum and pleural fluid specimens to detect amoeba antigens [Shamsuzzaman & Hashiguchi, 2002]. Several serological tests have been developed for the diagnosis of extraintestinal amebiasis to detect antibodies in serum [Saidin et al., 2019]. Antibody detection helps in the diagnosis of extraintestinal amebiasis when stool examination is negative [Shirley et al., 2018]. The specificity of serological tests reaches >90% with varying sensitivity (65-92%) [Shirley et al., 2018]. Some of these examination methods are indirect haemagglutination test (IHA), enzyme-linked immunosorbent assay (ELISA), and indirect fluorescent antibody test (IFAT) [Shamsuzzaman & Hashiguchi, 2002; Saidin et al., 2019]. A rapid lateral flow assay (LFA) method has also been developed but is not yet commercially available [Saidin et al., 2019]. There are several drawbacks to diagnosing pleuropulmonary amebiasis and other extraintestinal amebiasis by detecting immunoglobulin G antibodies antiameba (IgG antiameba) [Shamsuzzaman & Hashiguchi, 2002]. First, detectable antibodies may not develop in the early stages of the disease or in patients with immunosuppression [Shamsuzzaman & Hashiguchi, 2002]. Second, antibodies may be present in the body in significant titers for a considerable period of time after treatment of the disease [Shirley et al., 2018; Saidin et al., 2019]. Third, healthy individuals living in endemic areas may have antibodies in their blood (antibodies develop in cases of asymptomatic colonization of the intestine) [Shirley et al., 2018].
5.3. Molecular Examination
Detection of amoebic DNA in pus and pleural fluid by polymerase chain reaction (PCR) is the most sensitive method for diagnosing pleuropulmonary amebiasis [Shamsuzzaman & Hashiguchi, 2002]. E. histolytica is a pathogenic species that must be distinguished from other nonpathogenic Entamoeba. With microscopic examination, E. histolytica cannot be distinguished from other species, so this molecular examination can help distinguish them [Kato et al., 2004; Saidin et al., 2019]. Sputum cytology examination combined with PCR to detect E. histolytica DNA extracted from sputum samples is a good way to diagnose amoebic pulmonary abscess [Kato et al., 2004]. Multiplex PCR research in Indonesia used 30 specimens (feces, abscess fluid, pleural fluid, and pus) compared to microscopic examination [Sri-Hidajati et al., 2018]. The results were obtained from 21 samples (70%) positive for E. histolytica / E. dispar / E. moshkovskii and 18/21 (86%) of them contained hematophagous trophozoites (blood eaters). The results of the multiplex PCR examination obtained 12 positive Entamoeba results (seven E. histolytica; two E. moshkovskii; three mixtures of E. histolytica and E. moshkovskii) [Sri-Hidajati et al., 2018]. High microscopic examination results are associated with suspected amebiasis cases, while low positive PCR results are likely due to parasite density and time-related trophozoite disintegration [Sri-Hidajati et al., 2018]. The study shows that multiplex PCR is a diagnostic tool to differentiate species but cannot replace microscopic examination [Sri-Hidajati et al., 2018]. 

6. PLEUROPULMONARY AMEBIASIS MANAGEMENT

Pleuropulmonary amebiasis is often diagnosed as bronchial carcinoma, pulmonary tuberculosis (TB), and bacterial lung abscess [Shamsuzzaman & Hashiguchi, 2002; Neghina et al., 2008; Shenoy et al., 2010]. Many patients are diagnosed late after initial treatment with broad-spectrum antibiotics or antituberculosis [Shamsuzzaman & Hashiguchi, 2002]. Coughing up blood-colored sputum for several weeks and opacification on right lung radiography, clubbing, and cachexia can lead to misdiagnosis of bronchial carcinoma [Shamsuzzaman & Hashiguchi, 2002; Lichtenstein et al., 2005]. Recurrent episodes of hemoptysis are generally considered to be pulmonary TB [Kennedy & Sharma, 1990]. The anterobasal segment of the inferior lobe of the right lung is rarely infected by Mycobacterium tuberculosis and other bacteria, its involvement is almost always from ameba unless there are other consideration [Shamsuzzaman & Hashiguchi, 2002]. 

The appearance of pleural fluid can be a clue to estimate the cause of the diseases. Empyema produces pus, while anaerobic empyema results in pus with a putrid odor. Pseudochylothorax and chylothorax are characterized by milky white fluid, whereas urinothorax presents with urine-like fluid. An amebic liver abscess may cause pleural fluid with a characteristic “anchovy-brown” appearance, and esophageal rupture can lead to the presence of food particles in the fluid. Hemorrhagic pleural effusion may occur in conditions such as trauma, pulmonary embolism, benign asbestos-related effusion, pneumonia, malignant neoplasms, post–myocardial infarction states, or pancreatitis. Hydatidothorax typically produces clear fluid containing hydatid membranes, while bile-stained pleural fluid is associated with chylothorax due to a biliary fistula [Karkhanis & Joshi, 2012].

All amebiasis patients should be managed. Patients with clinical symptoms are given two types of drugs, namely amoebicide (active in tissue) and luminal agent (clearance of intestinal cysts) [Shirley et al., 2018]. Amoebicides are metronidazole and tinidazole which are nitoimidazole groups. This drug is effective in eliminating trophozoites and is the recommended therapy for amoebic colitis and AHA [Shirley et al., 2018]. Asymptomatic patients are only given luminal agents to prevent invasion and transmission [Shirley et al., 2018; Weiss LM., 2020]. There are three luminal agents that have shown efficacy in clinical trials of asymptomatic intestinal amoebic colonization patients: diloxanide furoate, paromomycin, and iodoquinol/diiodohydroxyquinoline [Weiss LM., 2020]. In addition, one of the luminal agents should be given after treatment of invasive amebiasis to prevent recurrence [Weiss LM., 2020].

Clinical improvement is usually observed within 48-72 hours of metronidazole treatment. If there is no improvement, bacterial superinfection should be suspected, which occurs in one third of patients with amoebic pleural lesions [Shamsuzzaman & Hashiguchi, 2002]. Usually no treatment is needed for reactive pleuritis and pleural effusion other than treatment of liver abscess [Shamsuzzaman & Hashiguchi, 2002]. However, if the effusion is large enough to cause respiratory distress, therapeutic thoracentesis can be performed [Zakaria et al., 2016; Stanley, 2003]. Oral amebicide and drainage cure most amoebic pulmonary abscesses [Zakaria et al., 2016; Juwita & Yudhawati, 2021]. Appropriate antibiotics are needed for bacterial superinfection [Shamsuzzaman & Hashiguchi, 2002; Juwita & Yudhawati, 2021]. Various methods of establishing the diagnosis and management of pleuropulmonary amebiasis can be performed. 


7. SUMMARY

Pleuropulmonary amebiasis occurs most often as a complication of amebiasis of the liver abscess amoeba. The diagnosis of pleuropulmonary amebiasis can be confirmed by observing clinical manifestations and radiographic examinations as well as parasitological examinations. Adequate amoebicide, luminal agent, and drainage therapy result in good outcomes for patients.
COMPETING INTERESTS
Authors have declared that no competing interests exist.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.


References

Centers for Disease Control and Prevention. (2019). DPDx - Amebiasis. https://www.cdc.gov/dpdx/amebiasis/index.html 
Dewi, K. P., Suci, Y. D., Dewi, I. P., & Iswanto, I. (2020). Pulmonary amebiasis complicated with massive left empyema and respiratory failure: A case report. Sanamed, 15(1), 45–49. https://doi.org/10.24125/sanamed.v15i1.390 
Fotedar, R., Stark, D., Beebe, N., Marriott, D., Ellis, J., & Harkness, J. (2007). Laboratory diagnostic techniques for Entamoeba species. Clinical Microbiology Reviews, 20(3), 511–532. https://doi.org/10.1128/CMR.00004-07 
Garcia, L. S. (2009). Practical guide to diagnostic parasitology (Vol. 2).
Garcia, L. S., Arrowood, M., Kokoskin, E., Paltridge, G. P., Pillai, D. R., Procop, G. W., Ryan, N., Shimizu, R. Y., & Visvesvara, G. (2018). Practical guidance for clinical microbiology laboratories: Laboratory diagnosis of parasites from the gastrointestinal tract. Clinical Microbiology Reviews, 31(1), 1–81. https://doi.org/10.1128/CMR.00025-17 
Juwita, P. M., & Yudhawati, R. (2021). Secondary pleuropulmonary amoebiasis due to liver abscess rupture: A complication case report in low resource setting. International Journal of Surgery Case Reports https://doi.org/10.1016/j.ijscr.2021.106231 
Karkhanis, V. S., & Joshi, J. M. (2012). Pleural effusion: diagnosis, treatment, and management. Open Access Emergency Medicine, 4, 31–52. https://doi.org/10.2147/OAEM.S29942 
Hara, A., Hirose, Y., Mori, H., Iwao, H., Kato, T., & Kusuhara, Y. (2004). Cytopathologic and genetic diagnosis of pulmonary amebiasis: A case report. Acta Cytologica, 48(4), 547–550. https://doi.org/10.1159/000326415 
Kennedy, D., & Sharma, O. P. (1990). Hemoptysis in a 49-year-old man. An unusual presentation of a sporadic disease. Chest. https://doi.org/10.1378/chest.98.5.1275 
Lichtenstein, A., Kondo, A. T., Visvesvara, G. S., Fernandez, A., Paiva, E. F., Mauad, T., Dolhnikoff, M., & Martins, M. A. (2005). Pulmonary amoebiasis presenting as superior vena cava syndrome. Thorax, 60(4), 350–352. https://doi.org/10.1136/thx.2004.021014 
Farrar, J., Hotez, P. J., Junghanss, T., Kang, G., Lalloo, D., & White, N. J. (2014). Manson's tropical diseases (23rd ed.). Elsevier. https://doi.org/10.1016/C2010-0-66223-7 
Mason, C. Y., Stubbins, D., Sandhu, G. S., & Papineni, P. (2020). Pleuropulmonary and hepatic amoebic abscesses in a returning traveller. Journal of Travel Medicine, 27(4), 1–2. https://doi.org/10.1093/jtm/taaa017 
Meade, T. M., & Watson, J. (2020). Parasitic diseases. In The Laboratory Rat. https://doi.org/10.1016/B978-0-12-814338-4.00014-3 
Nasrallah, J., Akhoundi, M., Haouchine, D., Marteau, A., Mantelet, S., Wind, P., Benamouzig, R., Bouchaud, O., Dhote, R., & Izri, A. (2022). Updates on the worldwide burden of amoebiasis: A case series and literature review. Journal of Infection and Public Health, 15(10), 1134–1141. https://doi.org/10.1016/j.jiph.2022.08.013 
Neghina, R., Neghina, A. A., Merkler, C., Marincu, I., & Iacobiciu, I. (2008). A case report of pulmonary amoebiasis with Entamoeba histolytica diagnosed in western Romania. Journal of Infection in Developing Countries, 2(5), 400–402. https://doi.org/10.3855/jidc.206 
National Institute of Allergy and Infectious Diseases. (2024). Biodefense and Emerging Infectious Diseases. https://www.niaid.nih.gov/research/biodefense-emerging-infectious-diseases 
Saidin, S., Othman, N., & Noordin, R. (2019). Update on laboratory diagnosis of amoebiasis. European Journal of Clinical Microbiology and Infectious Diseases, 38(1), 15–38. https://doi.org/10.1007/s10096-018-3379-3 
Salazar, M. S., Maya, C. D., Cervantes, M., & Surainder, A. (2022). Amebic Liver Abscess Complicated With a Pleural Effusion: A Case Report. Cureus https://doi.org/10.7759/cureus.30126 
Shamsuzzaman, S. M., & Hashiguchi, Y. (2002). Thoracic amebiasis. Clinics in Chest Medicine. https://doi.org/10.1016/S0272-5231(01)00008-9 
Shenoy, V. P., Vishwanath, S., Indira, B., & Rodrigues, G. (2010). Hepato-pulmonary amebiasis: A case report. Brazilian Journal of Infectious Diseases, 14(4), 372–373. https://doi.org/10.1016/S1413-8670(10)70077-5 
Shirley, D. A. T., Farr, L., Watanabe, K., & Moonah, S. (2018). A review of the global burden, new diagnostics, and current therapeutics for amebiasis. Open Forum Infectious Diseases, 5(7), 1–9. https://doi.org/10.1093/ofid/ofy161 
Siagian, F.E., (2025). The Importance of Making Early and Correct Diagnosis of Infection caused by Free Living Amoeba.In Ronny, Saukhan GNS (eds) Penyakit Parasitik Terabaikan Free-living Amoeba (FLA). ISBN: 978-623-325-879-1
Sri-Hidajati, B. S., Basuki, S., Pusarawati, S., Kusmartisnawati, Rossyanti, L., Sulistyowati, S. W., Kartikasari, D. P., Arwati, H., Tantular, I., Fardah, A., Darma, A., Handajani, R., & Soedarmo, S. M. (2018). Comparison of multiplex single round PCR and microscopy in diagnosis of amoebiasis. African Journal of Infectious Diseases, 12(Special Issue 1), 120–126. https://doi.org/10.2101/Ajid.12v1S.18 
Stanley, S. L., Jr. (2003). Amoebiasis. Lancet, 361(9362), 1025–1034. https://doi.org/10.1016/S0140-6736(03)12830-9 
Ryan, E. T., Hill, D. R., Solomon, T., Aronson, N. E., & Endy, T. P. (Eds.). (2020). Hunter’s tropical medicine and emerging infectious diseases (10th ed.). Elsevier. https://doi.org/10.1016/C2016-0-01879-X 
WHO Expert Committee on Amoebiasis. (1969). Amoebiasis: Report of a WHO expert committee (WHO Technical Report Series, No. 421). World Health Organization. https://iris.who.int/handle/10665/40743 
Wuerz, T., Kane, J. B., Boggild, A. K., Krajden, S., Keystone, J. S., Fuksa, M., Kain, K. C., Warren, R., Kempston, J., & Anderson, J. (2012). A review of amoebic liver abscess for clinicians in a nonendemic setting. Canadian Journal of Gastroenterology, 26(10), 729–733. https://doi.org/10.1155/2012/852835 
Zakaria, A., Al-Share, B., & Al Asad, K. (2016). Primary pulmonary amebiasis complicated with multicystic empyema. Case Reports in Pulmonology. https://doi.org/10.1155/2016/8709347 






