


COMPLEXITY OF PARAGONIMUS WESTERMANI DIAGNOSIS: A REVIEW OF CASE REPORTS IN ASIA



Abstract

Paragonimiasis caused by Paragonimus westermani is a foodborne trematode infection that primarily affects the lungs but may involve multiple organs, often mimicking other diseases and leading to frequent misdiagnosis. This systematic review aimed to summarize the epidemiology, clinical manifestations, diagnostic approaches, and treatment outcomes of P. westermani infection, with emphasis on its diagnostic challenges. A literature search was conducted following PRISMA guidelines across PubMed, ScienceDirect, Google Scholar, and ResearchGate for case reports published between January 2014 and August 2024 in Asia. Eligible studies included peer-reviewed English-language reports with confirmed human infections. Forty cases met the inclusion criteria. The majority of infections were associated with consumption of raw or undercooked freshwater crabs (55%). Pulmonary and pleural involvement represented the most common presentation (62%), frequently misdiagnosed as pneumonia, tuberculosis, or lung malignancy, while extrapulmonary cases involved the brain, abdomen, skin, and other organs. Diagnosis was primarily established through histopathologic identification of eggs or worms (60%) and serologic testing (45%). Praziquantel therapy resulted in favorable outcomes in most cases. These findings highlight the diverse clinical spectrum of P. westermani infection and underscore the importance of clinical awareness, exposure history, and appropriate diagnostic evaluation to prevent misdiagnosis and ensure timely treatment.
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1. Introduction

Paragonimiasis is a trematode infection that primarily affects the lungs and pleura. Commonly referred to as the Oriental lung fluke infection, it is endemic in many parts of Asia, Africa, and South America, with an estimated 20 million people infected worldwide. Despite its global distribution, only a limited number of cases have been well reported in the Philippines (Delos Trinos et al., 2020). 

Paragonimus species have a complex life cycle involving three hosts, with humans serving as the definitive host. Human infection typically occurs through the consumption of raw or undercooked freshwater crabs or crayfish, which harbor the infective metacercariae. Following ingestion, the larvae migrate through the intestinal wall, diaphragm, and pleural cavity before establishing infection in the lungs (Center for Disease Control and Prevention, 2023). 

Clinically, paragonimiasis often mimics pulmonary tuberculosis, presenting with symptoms such as chronic cough, hemoptysis, and pleural effusion. In regions where tuberculosis remains highly prevalent, this similarity frequently leads to misdiagnosis and delayed recognition of paragonimiasis. The diagnosis is most commonly established through the microscopic identification of Paragonimus ova in sputum samples, and less frequently in pleural fluid or stool, the latter occurring when expectorated eggs are swallowed. Serological assays, where available, may provide additional diagnostic support. However, according to a 2020 study by Shrivastav and Jha, detection of the parasite through histopathological examination is rare, making such findings noteworthy.

This review aims to summarize the current understanding of paragonimiasis, including its epidemiology, pathogenesis, clinical manifestations, diagnostic approaches, and management, highlighting the diagnostic challenges in distinguishing it from other infections with similar clinical presentations. Addressing misdiagnosis is important because paragonimiasis closely mimics pulmonary tuberculosis, leading to incorrect treatment and delayed appropriate therapy. Highlighting this helps increase clinical awareness and improve diagnostic accuracy, especially in tuberculosis-endemic regions.

2. Methods

2.1. Search Strategy

Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, a literature search for relevant medical case report was performed in various online research repositories including ScienceDirect, PubMed, GoogleScholar, and ResearchGate. Search keywords include combinations of Paragonimus westermani, paragonimiasis, and case report in Asia. The titles and abstracts of the studies collected were screened by both review authors of this systematic review. They were checked for eligibility after duplicates have been removed and full-text articles were then checked. Additional manual searches through reference lists of the included articles were performed and these articles were then also screened. 

2.2. Inclusion criteria

For a study to be included, it must meet the eligibility criteria, particularly it being: 1) peer-reviewed and published from reliable and non-predatory journals, 2) published within the past ten years (from January 2014 to August 2024), 3) written in the English language, 4) has an available full-text, 5) clinically diagnostic of Paragonimus westermani infection in humans, 6) species-level identification or strong clinicopathologic confirmation, 7) study design is case report, 8) localized from any regions or countries in Asia, and 9) outcomes focused on the characterization of the etiologic agent and clinical manifestations of the infection. Exclusion criteria includes: 1) narrative reviews without primary patient data, 2) animal or experimental studies, and 3) reports lacking confirmatory diagnostic evidence.

2.3. Data extraction

The data extraction of all included studies were independently performed by both the review authors (M.E.B.B. and J.C.M.). The following data were collected from the included studies: study information (title of study, first author, locus, publication year), characteristics of the isolated and recovered P. westermani, both the common and remarkable clinical manifestations and differential diagnoses of the infection. 

2.4. Quality assessment

Selected studies were critically appraised by two independent reviewer (M.E.B.B. and J.C.M.). In assessing the quality for the case report, the JBI Critical Appraisal Checklist for Case Reports was used. It consists of 8 questions which will be rated as yes, no, unclear, or not applicable. An overall appraisal of a study may be rated as to include, exclude, or seek further information. 

3. Selected study and data synthesis

Of the 61 papers reviewed, 40 met the inclusion criteria and were accepted for analysis, while 21 were excluded following full-text screening, resulting in an overall acceptance rate of approximately two-thirds of the total records assessed.

Each case report was treated as one clinical case. When multiple patients were reported, each patient was counted separately. Frequencies are reported as n/N (% of total cases), where N ≈ 40. All included publications were case reports or small case series; where case series were reported, each individual patient was counted as a single analytical unit. The final dataset therefore comprised 40 individual clinical cases of confirmed Paragonimus westermani infection.


4. Characteristics of included studies 

The included cases spanned multiple geographic regions in Asia, with occasional reports from non-endemic settings involving migrant or traveling populations. Most reports described delayed or incidental diagnosis, frequently following misclassification as pulmonary tuberculosis, pneumonia, malignancy, or inflammatory disease. Owing to the descriptive nature of the evidence base, no risk-of-bias assessment or quantitative effect-size pooling was performed.

5. Clinical sources of Paragonimus westermani among included studies

Table 1. Clinical sources of Paragonimus westermani Infection

	Clinical Source of Infection
	Frequency
	Percentage

	Consumption of raw/undercooked freshwater crabs
	22
	~55%

	Consumption of raw crayfish
	6
	~15%

	Consumption of raw/undercooked paratenic hosts (e.g., wild boar)
	2
	~5%

	Mixed or unclear freshwater crustacean exposure
	4
	~10%

	No exposure history identified
	6
	~15%

	Total
	40
	100%



More than half of the included cases explicitly reported ingestion of raw or undercooked freshwater crabs as the presumed source of infection, reinforcing this practice as the dominant transmission route for paragonimiasis. Freshwater crabs serve as the principal second intermediate host of Paragonimus spp., harboring infective metacercariae that are transmitted to humans upon consumption of inadequately cooked crustaceans (Blair et al., 2021; World Health Organization [WHO], 2022). This finding is consistent with established epidemiologic patterns, particularly in endemic regions where traditional culinary practices include raw, pickled, or lightly cooked crab dishes. 

Crayfish consumption accounted for a smaller but still notable proportion of cases, especially in East and Southeast Asia, where certain Paragonimus species, such as P. westermani, are commonly associated with both crabs and crayfish as intermediate hosts (Singh et al., 2020). Regional variations in dietary habits and local ecology likely explain these differences in transmission dynamics. Additionally, the globalization of food practices and increased mobility may contribute to sporadic cases outside traditionally endemic areas, further complicating exposure assessment. 

In approximately 15% of cases, no clear dietary exposure was recalled. This observation may be attributed to several factors, including recall bias, particularly in retrospective case reporting; the relatively long and variable incubation period of paragonimiasis; and the possibility of indirect or unrecognized exposure. For instance, contamination during food preparation, ingestion of inadequately cooked dishes in social settings, or consumption of traditional medicinal preparations containing raw crustaceans may go unnoticed by patients (Fischer et al., 2019). Furthermore, some cases are incidentally diagnosed during surgical procedures performed for presumed malignancy or other conditions, thereby limiting the availability of detailed exposure histories. 

Collectively, these findings underscore the central role of dietary exposure in the transmission of paragonimiasis while also highlighting the limitations of patient-reported histories. A high index of suspicion should therefore be maintained in endemic settings, even in the absence of a confirmed history of raw crustacean consumption. Public health interventions focusing on food safety education and behavioral modification remain critical in reducing disease burden.




6. Clinical manifestations and presentations of infection among included studies

Table 2. Clinical Presentation of Infection 

	Primary Clinical Presentation
	Frequency
	Percentage
	Typical Misdiagnosis

	Respiratory (lung/pleura)
	25/40
	~62%
	Pneumonia, tuberculosis, lung cancer

	Cerebral/neurologic
	6/40
	~15%
	Stroke, brain tumor, vasculitis

	Cutaneous/subcutaneous
	3/40
	~8%
	Lipoma, soft tissue tumor

	Abdominal/peritoneal
	4/40
	~10%
	Peritonitis, abscess, GI tumor

	Hepatic/pancreatic/adrenal
	3/40
	~8%
	Solid or cystic malignancy

	Cardiac (pericardial)
	1/40
	~2%
	Pericarditis



Respiratory involvement dominated the clinical spectrum, with nearly two-thirds of cases presenting with pulmonary or pleural manifestations. Patients commonly exhibited chronic cough, hemoptysis, chest pain, and dyspnea, symptoms that substantially overlap with more prevalent respiratory conditions such as bacterial pneumonia, pulmonary tuberculosis, and primary or metastatic lung malignancies (Blair et al., 2021; Im et al., 2018). Radiologic findings, including nodular infiltrates, cavitary lesions, pleural effusions, and pneumothorax, further compound this diagnostic ambiguity, frequently leading to misclassification and, in some cases, inappropriate initiation of anti-tuberculous therapy or oncologic workups (Fischer et al., 2019). This high rate of misdiagnosis underscores the need for heightened clinical suspicion, particularly in endemic regions or in patients with relevant dietary exposure histories. 

Extrapulmonary paragonimiasis accounted for over one-third of cases and demonstrated remarkable heterogeneity in organ involvement, reflecting the parasite’s capacity for aberrant migration. Cerebral paragonimiasis is among the most severe forms, often presenting with seizures, headaches, focal neurologic deficits, and radiologic features that mimic intracranial tumors or other parasitic infections such as neurocysticercosis (Nash et al., 2018). Beyond the central nervous system, ectopic infections have been documented in the abdominal cavity, subcutaneous tissues, liver, and even the genitourinary system, each presenting with site-specific clinical manifestations that can obscure the underlying parasitic etiology (Singh et al., 2020). 

The broad spectrum of extrapulmonary involvement highlights a critical aspect of Paragonimus biology, its migratory lifecycle within the human host. Following ingestion, metacercariae excyst in the duodenum, penetrate the intestinal wall, and traverse the peritoneal cavity, diaphragm, and pleural space to reach the lungs, where they mature into adult flukes. However, deviations from this can result in ectopic localization, leading to atypical and often diagnostically challenging presentations (Blair et al., 2021). 

Taken together, the predominance of respiratory disease alongside the significant proportion of extrapulmonary cases emphasizes the need for a comprehensive and multidisciplinary diagnostic approach. Clinicians should maintain awareness of paragonimiasis as a differential diagnosis not only in chronic pulmonary conditions but also in unexplained neurologic or soft tissue lesions, particularly in endemic settings or high-risk populations.







7. Morphological characterization of Paragonimus westermani among included studies

Table 3.  Morphological characterization of Paragonimus westermani 

	Morphological Form Identified
	Frequency
	Specimen Source
	Key Features Described

	Eggs
	26/40
	Lung, pleura, brain, abdominal tissue
	Golden-brown, ovoid, operculated, thick shell

	Adult worm
	6/40
	Lung cavity, pleura, ectopic sites
	Coffee-bean–shaped trematode, spiny tegument

	Larval/metacercarial forms
	4/40
	Subcutaneous or ectopic tissue
	Encysted, round to oval structures

	No morphology described (serology-based)
	4/40
	—
	Diagnosis based on immunologic testing



Egg identification constituted the most frequently observed morphologic finding and remains the cornerstone of histopathologic diagnosis in paragonimiasis. Characteristic Paragonimus eggs, typically oval, golden-brown, and operculated with a thickened shell, are commonly identified in tissue sections or cytologic specimens, often within areas of granulomatous inflammation or necrosis (Blair et al., 2021). Their detection provides strong presumptive evidence of infection, particularly when correlated with compatible clinical and radiologic findings. 

In pulmonary cases, eggs may also be recovered from sputum or bronchoalveolar lavage, further supporting a non-invasive route to diagnosis in selected patients (CDC, 2024). In contrast, recovery of adult worms is relatively uncommon, largely due to their deep tissue localization and the limited likelihood of extraction outside of surgical intervention. However, when present, adult flukes offer definitive diagnostic confirmation and allow for precise species identification based on morphologic characteristics such as size, tegumental features, and reproductive organ configuration (Blair et al., 2021). This level of specificity may be particularly valuable in epidemiologic investigations or in regions where multiple Paragonimus species are endemic. 

In several cases, especially those involving extrapulmonary sites such as the brain, subcutaneous tissue, or abdominal organs, diagnosis relied primarily on serologic methods in the absence of direct morphologic visualization. Enzyme-linked immunosorbent assays (ELISA) and other immunodiagnostic techniques have demonstrated high sensitivity and are especially useful when parasite burden is low or when obtaining tissue samples is not feasible (Fischer et al., 2019; CDC, 2024). Nevertheless, these assays may be limited by cross-reactivity with other helminth infections and an inability to distinguish between active and past infection. 

Taken together, these observations highlight the complementary roles of morphologic and serologic approaches in the diagnosis of paragonimiasis. While egg identification remains the most accessible and widely used diagnostic hallmark, integration with serologic testing is often necessary, particularly in atypical or extrapulmonary presentations, to achieve timely and accurate diagnosis.
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8. Confirmatory tests

Table 4. Approaches to diagnosis 

	Diagnostic Modality
	Frequency (n/N)
	Percentage
	Diagnostic Role

	Chest CT/ \MRI
	30/40
	~75%
	Detection of nodules, cavities, effusions, migration tracks

	Histopathology (biopsy/surgery)
	24/40
	~60%
	Visualization of eggs or adult worms

	Serology (ELISA / immunoblot)
	18/40
	~45%
	Non-invasive confirmation

	Peripheral eosinophilia
	20/40
	~50%
	Supportive clue

	Sputum or body fluid microscopy
	8/40
	~20%
	Direct egg detection



Radiologic imaging was almost universally employed as the initial investigative modality in suspected cases of paragonimiasis; however, its diagnostic specificity remains limited. Common findings on chest radiography and computed tomography (CT) include nodular infiltrates, cystic lesions, pleural effusions, and cavitary changes, many of which closely resemble those seen in pulmonary tuberculosis or primary lung malignancies (Im et al., 2018; Blair et al., 2021). In cerebral paragonimiasis, neuroimaging may reveal ring-enhancing lesions, calcifications, or areas of edema—features that can be easily misinterpreted as neoplasms or other infectious processes such as neurocysticercosis (Nash et al., 2018). Consequently, while imaging plays a crucial role in localizing disease and guiding further evaluation, it is insufficient for definitive diagnosis.

Confirmation of paragonimiasis most often relies on histopathologic examination or serologic testing. Histopathology remains the gold standard, particularly in cases where tissue specimens are obtained through biopsy or surgical resection, revealing characteristic Paragonimus eggs or adult flukes within granulomatous inflammation (Blair et al., 2021). However, the reliance on invasive procedures underscores the ongoing challenge of misdiagnosis. Serologic assays, including enzyme-linked immunosorbent assays (ELISA), have emerged as valuable non-invasive alternatives with high sensitivity and specificity, particularly in endemic regions where clinical suspicion is high (CDC, 2024). Nonetheless, cross-reactivity with trematode infections and limited availability in resource-constrained settings may restrict their widespread use.

Peripheral eosinophilia was observed in approximately half of reported cases, supporting its role as an important but non-specific laboratory finding. While eosinophilia may raise suspicion for parasitic infections, its absence does not exclude paragonimiasis, especially in chronic or localized disease (Fischer et al., 2019). Moreover, eosinophil levels may fluctuate depending on the stage of infection and host immune response, further limiting its diagnostic reliability as a standalone marker. Therefore, eosinophilia should be interpreted in conjunction with clinical, radiologic, and epidemiologic data.

Collectively, these findings highlight the need for a multimodal diagnostic approach that integrates imaging, laboratory testing, and clinical suspicion. In endemic areas or in patients with relevant exposure history, such as consumption of undercooked freshwater crustaceans, early consideration of paragonimiasis can facilitate timely use of serologic testing and reduce unnecessary invasive procedures.





9. Treatment and Clinical Outcomes

Table 5. Treatment and Outcomes


	Treatment Approach
	Frequency (n/N)
	Percentage
	Outcome

	Praziquantel therapy
	35/40
	~88%
	Symptom resolution and radiologic improvement

	Surgical intervention (diagnostic/therapeutic)
	15/40
	~38%
	Often due to misdiagnosis

	Corticosteroids (adjunct)
	5/40
	~12%
	Mainly cerebral cases

	No antiparasitic therapy reported
	2/40
	~5%
	Incidental diagnosis



Praziquantel remains the cornerstone of therapy for paragonimiasis, demonstrating consistently high efficacy in both pulmonary and extrapulmonary manifestations of the disease. Its mechanism, which involves increasing parasite membrane permeability to calcium ions leading to paralysis and death of the fluke, has been well established and widely validated across clinical settings (WHO, 2022; CDC, 2024). Reported cure rates are high, often exceeding 90% following standard dosing regimens, although repeat courses may be necessary in cases of heavy infection or incomplete response (Blair et al., 2021). 

Despite the availability of effective pharmacologic treatment, a notable proportion of patients undergo surgical intervention prior to definitive diagnosis. This trend highlights a critical diagnostic challenge, as paragonimiasis frequently mimics other conditions such as pulmonary tuberculosis and malignancies, particularly lung cancer, due to overlapping clinical features including chronic cough, hemoptysis, and radiologic findings such as nodular or cavitary lesions (Fischer et al., 2019; Singh et al., 2020). In endemic regions, misdiagnosis is further compounded by the high prevalence of tuberculosis, often leading to empirical anti-TB treatment or invasive diagnostic procedures such as biopsy or thoracotomy. These unnecessary interventions not only increase patient morbidity but also delay appropriate antiparasitic therapy. 

In cases of extrapulmonary involvement, particularly cerebral paragonimiasis, adjunctive corticosteroid therapy plays a crucial role. The inflammatory response elicited by dying parasites can lead to significant edema and increased intracranial pressure, which may exacerbate neurological symptoms or result in complications such as seizures or focal deficits. Corticosteroids help mitigate these inflammatory effects, improving clinical outcomes when used alongside praziquantel (Nash et al., 2018). However, their use should be carefully monitored to balance anti-inflammatory benefits with potential immunosuppressive risks. 

Overall, these findings underscore the importance of heightened clinical awareness and improved diagnostic strategies for paragonimiasis, especially in endemic areas. Early recognition and appropriate use of praziquantel can prevent unnecessary surgical procedures and reduce disease-related morbidity. Integration of parasitic infections into differential diagnoses for pulmonary and neurologic presentations is essential to optimize patient management and outcomes.

10. Conclusion

This systematic review underscores the substantial diagnostic challenge posed by Paragonimus westermani infection, which frequently mimics a wide range of infectious, inflammatory, and neoplastic conditions. The predominance of pulmonary involvement often leads to misclassification as pneumonia, tuberculosis, or lung malignancy, while extrapulmonary manifestations including cerebral, cutaneous, abdominal, and cardiac disease, which further complicate recognition by closely resembling tumors, abscesses, vasculitic disorders, or cerebrovascular events. The nonspecific nature of radiologic findings and the inconsistent presence of peripheral eosinophilia contribute to delayed diagnosis and, in many cases, unnecessary invasive procedures or surgical interventions. 

Heightened clinical suspicion remains critical, particularly in patients from endemic regions or with relevant dietary exposure histories involving raw or undercooked freshwater crustaceans. Integration of exposure assessment, imaging, serologic testing, and histopathologic evaluation is essential for accurate diagnosis. Early recognition of P. westermani infection allows for timely praziquantel therapy, which is associated with excellent outcomes and can prevent morbidity related to misdiagnosis and inappropriate treatment. Increased awareness among clinicians, radiologists, and pathologists is therefore vital to reduce diagnostic delays and improve patient care in both endemic and non-endemic settings.
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