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Abstract 26 

 27 

Background. Schistosomiasis is highly prevalent in sub-Saharan Africa and diagnosis is 28 

difficult for travel medicine practitioners, because it can affect different organs with atypical 29 

manifestations. S. haematobium is mostly associated with urinary involvement and rarely with 30 

pulmonary lesions. This review aims to summarise the pulmonary forms associated with 31 

schistosomiasis, especially with S. haematobium. 32 

Method. Based on a case report of both pulmonary and urogenital schistosomiasis, we 33 

performed a systematic literature review of schistosomiasis occurring in migrants and 34 

travellers, with a specific focus on pulmonary schistosomiasis. 35 

Results. Pulmonary schistosomiasis can present two different clinical patterns. On the one 36 

hand, there is an acute pattern, which more frequently affects non-immune young travellers 37 

within three to eight weeks of their return and, on the other hand, there is a chronic pattern, 38 

which has been evolving in recent years and which mostly affects people living in endemic 39 

areas or migrating from these countries. Nodular pulmonary lesions are described in both 40 

patterns. Genus identification should not focus only on known patterns, and identification of 41 

S. haematobium should not be associated exclusively with urinary schistosomiasis. 42 

Conclusions. Pulmonary schistosomiasis, even when resulting from  S. haematobium, is a 43 

rare but existing infection that appears to be spreading with increasing travel and global 44 

migration. Physicians need to be more aware of non-specific symptoms that may reveal an 45 

atypical presentation of a tropical disease, in order to avoid the chronic complications which 46 

can result from parasitic diseases. 47 

 48 

  49 



 

 

Introduction 50 

Schistosomiasis is one of the most prevalent parasitic diseases in the world and is a 51 

threat to human health (1) (2) . It affects more than 200 million people in the world and 52 

transmission has been reported in 78 countries according to the WHO. The main endemic area 53 

remains Africa, where there is a mean prevalence of 37.3% and where the prevalence in some 54 

areas can reach 60% (measured using parasitological diagnostic tests) (2). The main focal 55 

point is in sub-Saharan countries where schistosomiasis has been neglected for many years. 56 

Lake Malawi in eastern Africa is the area with the highest prevalence of symptomatic 57 

patients, where rates can reach up to 94.9% in some communities (based on parasitological 58 

tests on symptomatic people) (3). Asia and South America are endemic areas with a lower 59 

parasitic prevalence (4). 60 

Schistosomiasis is also an issue which affects travellers and migrants (5). One 61 

systematic Canadian review established that schistosomiasis seroprevalence was the highest 62 

in migrants originating from countries in sub-Saharan Africa. It found that seroprevalence was 63 

24.1% in sub-Saharan migrants arriving in host countries where schistosomiasis is not 64 

endemic (USA, Canada, Australia, New Zealand, Israel and 23 western European countries), 65 

in comparison with a pooled seroprevalence of 18.4% in these same countries (6). Among 66 

travellers, the GeoSentinel network reported 410 cases of travel-associated schistosomiasis 67 

over a decade (1997 to 2008), with a total of 83% cases acquired in Africa (5) (7), when 68 

individuals born in endemic areas were excluded. Schistosomiasis was shown to be one of the 69 

ten leading causes of morbidity among returning travellers, accounting for 2% of ill travellers 70 

returning from sub-Saharan Africa (7). Schistosomiasis is endemic in certain provinces of the 71 

Democratic Republic of the Congo (DRC) and is spreading to formerly non-endemic regions 72 

(8). Three species of Schistosoma have been found in the DRC: S. mansoni, S. haematobium 73 



 

 

and S. intercalatum. The prevalence of confirmed schistosomiasis varied between regions and 74 

between villages, with high values of up to 95% observed in some communities (8). 75 

The prevalence of schistosomiasis varies according to the distribution of freshwater 76 

snails, the intermediate hosts, and to the different behavioural patterns of human activities in 77 

different areas. The clinical spectrum of schistosomiasis varies widely in humans (1), but the 78 

most frequent clinical presentations are urogenital schistosomiasis (S. haematobium, which is 79 

endemic in Africa, the Middle East and, more recently, Corsica in France (9) (10)), intestinal 80 

schistosomiasis (S. mansoni, which is endemic in Africa, the Middle East, Brazil, Venezuela, 81 

and the Caribbean), and the intestinal and hepatosplenic forms (S. japonicum, which is 82 

endemic only in China, the Philippines and Indonesia (4) (11)).  83 

Individuals who have contracted schistosomiasis may remain asymptomatic or may 84 

present with non-specific complaints. Several complications can appear at a later stage and 85 

can include severe organic lesions and even cancer. For S. haematobium, the most severe 86 

complication is bladder cancer following urinary schistosomiasis. Pulmonary lesions due to 87 

schistosomiasis are described less often, and genus identification for S. haematobium has only 88 

been related to pulmonary symptoms in acute pulmonary patterns.  89 

In this study, we report a case of schistosomiasis due to S. haematobium, occurring in 90 

a French traveller returning from DRC, presenting a spontaneous thrombosis leading to the 91 

diagnosis of both pulmonary and bladder schistosomal lesions. The specificity of our case 92 

report is that S. haematobium eggs were found on the bladder biopsy, and at the same time 93 

PCR (targeting the Dra1 gene (12))  was positive on the lung biopsy. This contrasts with other 94 

situations where genus identification is rare and is almost never positive for S. haematobium 95 

in lung biopsies. In addition, nodular pulmonary lesions were reported as appearing in this 96 

non-immune traveller one year after exposure, in contrast to the usual time of a few weeks 97 

between first exposure and the development of pulmonary lesions. 98 



 

 

 99 

Material and results 100 

We present a case report highlighting an atypical pattern of schistosomiasis. 101 

We performed a systematic review of the medical literature relating to nodular pulmonary 102 

lesions and schistosomiasis, with a focus on S. haematobium. Articles were identified through 103 

a literature search using the PubMed database (until December 2020), in accordance with the 104 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 105 

We searched all articles listed in PubMed and indexed for Medline, using the combination of 106 

terms “nodular pulmonary schistosomiasis”, “Schistosoma haematobium” and “pulmonary”, 107 

and “pulmonary” and “bladder schistosomiasis”. The selection of articles is presented in 108 

Figure 1. 109 

Only publications of nodular pulmonary cases or reviews of these cases were included, and 110 

genus identification was not a criteria for exclusion. Articles which were written in neither 111 

English nor Spanish were excluded. We included 24 publications reporting on 43 published 112 

case reports, which we classified into acute and chronic pulmonary disease.  113 

A systematic review of the association between schistosomiasis and thrombosis was 114 

also performed using the PubMed database and the keywords “hypercoagulability”, 115 

“schistosomiasis” and “thrombosis”. 116 

 117 

Case report 118 

A 63-year-old male French traveller, with no significant medical history, who had 119 

stopped smoking 35 years previously, was diagnosed in August 2017 with a spontaneous deep 120 

vein thrombosis in his right leg. Computerised tomographic scans of his chest (CT-scan), 121 

abdomen and pelvis were performed to detect malignancies. Three pulmonary nodules were 122 

found, ranging in size from 5 to 10 mm (Figure 2). In addition, the CT-scan found a 123 



 

 

thickening of the bladder anterior wall. Suspecting a malignancy, a transurethral resection of 124 

the bladder tumour was performed. Subsequently, a right middle lobe wedge resection was 125 

performed. In the histopathology department, a cystic wall examination revealed a 126 

granulomatous inflammation with epithelioid macrophages, giant cells and numerous 127 

Schistosoma spp. eggs with no malignancy (Figures 3 and 4) (12). The pulmonary nodule 128 

histopathology analysis showed non-caseating granulomatous lesions and the PCR was 129 

positive (targeting Dra1 gene (12)) for S. haematobium on the pulmonary biopsy. 130 

When interviewed, the patient reported having taken one month off work every year 131 

for ten years, which he spent in DRC, in central Africa. His last trip was a year ago. During 132 

his travels, he reported walking in rivers and stagnant water (exposed to a slow-flowing river). 133 

The results of his clinical examinations were normal. Laboratory tests revealed leucocytosis 134 

(6x109/l: normal range 4–10x109/l) without eosinophilia (0.37x109/l: normal range 0.1–135 

0.7x109/l). The C-reactive protein (CRP), liver enzymes and electrolytes were within normal 136 

ranges. The total IgE was elevated (265 kUI/L: normal range 1-100kUI/L). Serology (ELISA, 137 

Novagnost, NovaTec, Western blot LD-Bio France) for schistosomiasis was positive for total 138 

Ig (ratio 58, positive >10) and no eggs were found in his urine or stool samples. The patient 139 

was treated with oral Praziquantel, 60 mg/kg/day in one intake, and the same dose was 140 

repeated after two weeks. Two months after treatment, his serology was stable and remained 141 

so over the course of several checks in 2018. Pulmonary nodular lesions remained stable on 142 

several CT chest examinations. 143 

 144 

Figure 2. Multiple pulmonary nodules caused by schistosomiasis in a patient returning from 145 

Congo, PET Scan 146 

Figure 3. Granulomatous lesion and S.haematobium eggs in a pulmonary biopsy (image with 147 

100x magnification, hematoxylin-eosin stain) 148 



 

 

Figure 4. S.haematobium eggs in a pulmonary biopsy (image with 500x magnification, 149 

hematoxylin-eosin stain) 150 

 151 

Systematic review 152 

Schistosomiasis and pulmonary nodular lesions 153 

Two different patterns are described in the literature with regard to pulmonary lesions 154 

in schistosomiasis infections (13)(14). The first exposure to Schistosoma spp. may create an 155 

immunological reaction around three to eight weeks after exposure. One common feature of 156 

the so-called Katayama syndrome may be a dry cough with, usually, normal imaging, 157 

although some nodular, non-specific lesions may sometimes be seen. We found 31 published 158 

case reports that reported nodular lesions on CT in this context. (Table 1). The clinical 159 

symptoms were mostly a dry cough and fever. The mean age was 25.3 years old (14–50), and 160 

a predominance for males was observed (67%, 20M, 10F). All but one of the cases were in 161 

travellers returning from Africa (one case was in a traveller returning from Saudi Arabia), 162 

where S. mansoni and S. haematobium are endemic, although the genus was not always 163 

identified. The diagnosis was reached using positive serology, but the PCR was almost never 164 

positive at this early stage. Associated indicative biological features were eosinophilia, 165 

elevated IgE, and hepatic cytolysis (15)(16)(17)(18)(19)(20)(21)(22)(23)(24)(25)(26). 166 

Recently, one bifocal case with bladder and pulmonary involvement due to S. haematobium 167 

was reported in the UK in a traveller who had recently returned from Ghana (26). 168 

In contrast, chronic schistosomiasis has been described as affecting people living in 169 

endemic areas who are permanently exposed to the parasite. It has also been described in 170 

migrants arriving in non-endemic host countries (27)(28). The mean age of these migrants 171 

was 22.3 years (18–28). Such a pattern is more common and causes fibrosis and granuloma 172 

due to inflammation. Chronic pulmonary schistosomiasis appears many years after exposure, 173 



 

 

and can lead to irreversible lesions (13)(22). We found 12 published case reports describing 174 

pulmonary nodules associated with chronic schistosomiasis, but this pattern is likely to be 175 

under-reported in the literature (Table 2). Genus identification was more frequently available 176 

in these reports, and S. mansoni infections were the most likely to be documented. No S. 177 

haematobium eggs were found in lung biopsies in these patients. The clinical features were 178 

non-specific, including dyspnoea, chest pain, asthenia, and a cough. More severe 179 

complications associated with these lesions were heart failure, pulmonary arterial 180 

hypertension, and obstructive syndrome, which were not directly due to schistosomiasis. 181 

 182 

Discussion and conclusion 183 

Consequences for clinicians and travellers 184 

Schistosomiasis can be revealed by varied symptoms that can be non-specific and 185 

should be investigated by clinicians whenever they examine travellers or migrants with an 186 

atypical presentation, especially when returning from Africa. Similarly, past exposure to 187 

schistosomiasis in patients presenting with unexplained chronic symptoms should also be 188 

investigated, alongside more recent exposure. During pre-travel consultations, travellers 189 

should be made aware of and provided with advice on this major risk (one which is often 190 

overlooked in comparison with malaria or diarrhoea), as there is no treatment to prevent 191 

schistosomiasis. In recent years, with the rise in eco-tourism and the globalisation of tourism, 192 

an increasing number of travellers returning from endemic areas have contracted 193 

schistosomiasis. The most frequent pattern reported is acute schistosomiasis after recent 194 

exposure, although patients occasionally present with the chronic consequences of an 195 

untreated schistosomiasis infection. Cercarial shedding is mostly diurnal when travellers may 196 

take part in several freshwater activities (3)(1). Contact with infected water can occur while 197 

bathing, swimming, scuba diving, rafting or water skiing, which are frequent tourist activities 198 



 

 

in such endemic areas. Weather conditions such as rain, wind, water levels and waves in 199 

lakes, temperature and rainfall have a strong influence on intermediate hosts and can therefore 200 

influence the density of infected people and transmission (3). Preventative advice about not 201 

swimming in freshwater lakes should be given rather than promoting rafting or water-based 202 

tourist activities in those endemic areas. Itching and pruritic papules on the skin following 203 

exposure to fresh water should be the first sign alerting to larvae penetration (1). 204 

Pulmonary schistosomiasis is a rare and a hard to diagnose disease, as it presents with 205 

very non-specific symptoms and inconclusive results from laboratory testing and imaging 206 

(21)(12). It mimics other infections such as tuberculosis (28). Pulmonary manifestations are 207 

rarely seen with S. haematobium. When genus identification is made in pulmonary 208 

schistosomiasis, it is more commonly associated with S. mansoni, and represents chronic 209 

patterns with exposure occurring years before any clinical manifestations.  210 

Interestingly, our case report begins with a venous thrombosis without any triggering 211 

factor. Thrombotic complications have been associated with other Schistosoma spp. (in 212 

S.mansoni infection, portal vein thrombosis with a hepatic form (29)(30) and mesenteric 213 

thrombosis with gastro-intestinal schistosomiasis damage (31)(32)). To our knowledge, 214 

however, this is the first case describing thrombosis due to a S. haematobium infection. 215 

Several explanations should be explored in the future (chronic inflammatory thrombogenesis 216 

and hypercoagulability with enhanced fibrinolysis has been found in S. mansoni-infected mice 217 

(29)), but this case should lead clinicians to recall this aetiology when presented with a 218 

traveller with unexplained deep thrombosis. 219 

Schistosomiasis remains a global issue and needs to be more effectively controlled and 220 

prevented. With increasing migration, many travellers are exposed to potentially 221 

contaminated water and should be aware of potential symptoms of infection if we want to 222 

reduce severe manifestations of acute schistosomiasis and prevent complications of chronic 223 



 

 

disease in the future. Due to the different patterns we described this should encourage travel 224 

medicine clinicians to look for schistosomiasis when treating patients returning from endemic 225 

areas, even if they do not present typical urinary or gastrointestinal symptoms. 226 
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Figure 1 PRISMA flow diagram 231 

232 
 233 

 234 

Figure 2. Multiple pulmonary nodules caused by schistosomiasis in a patient returning from 235 

Congo, PET Scan 236 

   237 

Figure 3.  Granulomatous lesion and S.haematobium eggs in a bladder biopsy (image with 238 

100x magnification, hematoxylin-eosin stain)  239 



 

 

 240 

 241 

Figure 4 S.haematobium eggs in a bladder biopsy (image with 500x magnification, 242 

hematoxylin-eosin stain) 243 

244 



 

 

Table 1 : Acute pattern of pulmonary schistosomiasis: review of pulmonary nodule cases. S.haematobium was found in eight cases, all in patients 245 

exposed fewer than eight weeks previously 246 

 247 

 248 

Area of 

exposure 

Gender, 

age 

(year) 

Time from exposure 

(weeks) 

Clinical presentation Eosinophilia in 

G/L 

(%) 

Genus identification Year of 

publication 

(Reference) 

Angola M, 35 8 Dry cough, night sweats 1.45 S. mansonipositive serology 

negative urinary detection 

Biopsy :eosinophils, S. mansoni eggs + 

1991 (25) 

 

Lake Malawi 4 cases 

F, 20 

M, 22 

F, 20 

M, 20 

 

4 

3 

2 

8 

 

- Fever, cough, cutaneous rash 

- Fever, headache, sweats 

- Fever, dysuria, rash 

- Rash, dry cough, pruritus 

 

33 (ND) 

2 (ND) 

8.4 (ND) 

4 (ND) 

 

Ø, Positive serology,  negative skin and rectal biopsy  

Ø, positive serology only week 14, negative skin and rectal biopsy 

Ø, positive serology only week 10, negative stool examination 

S. haematobium positive serology week 10 , positive stool 

1999 (19) 

 

Malawi 

S. Africa 

Malawi 

Ghana 

Malawi 

Malawi 

Malawi 

Malawi 

M, 24 

M, 30 

M, 24 

M, 44 

M, 24 

M, 25 

F, 24 

F, 23 

4-5 

3-4 

3-4 

4 

3-6 

3-4 

3-4 

4 

Pulmonary symptoms (unspecified) 3.65 (39) 

2.9 (30) 

4.8 (44) 

4.2 (34) 

5.4 (48) 

3.6 (48) 

6.2 (36) 

1.4 (20) 

S. haematobiumpositive serology, eggs -  

S. haematobiumpositive serology, eggs + 

S. mansonipositive serology, eggs + 

S. mansonipositive serology, eggs - 

S. haematobium positive serology, eggs + 

S. haematobium positive serology, eggs + 

S. haematobium positive serology, eggs - 

S. haematobium positive serology, eggs + 

2000 (24) 

 

East Africa 

and Lake 

Malawi 

(Nkbata Bay) 

M, 25 6 Cough, loss of 10 Kg ND Ø 

Positive serology (I 32) 

negative urinary detection 

2002 (18) 

 

Tanzania 10 cases 

M,19 

M, 23 

F, 20 

8  

Dry cough, shortness of breath 

Dry cough 

None 

 

6 (42) 

2.3 (44) 

1 (18) 

 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

2006 (17) 

 



 

 

F, 19 

F, 19 

M, 50 

M, 19 

F, 22 

F, 20 

F, 47 

Mild dry cough 

Mild dry cough 

Intermittent, mild shortness of breath 

Mild dry cough 

None 

None 

None 

1.5 (24) 

6.7  

2.0 (13) 

3.9 (35) 

0.4 

0.6 (5) 

0.4 (35) 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

S. mansoni (Serology and immunoblot)* 

Central Africa M, 28 2,5 Dry cough, night sweats, fever 6.9 (57) NR 2010 (21) 

 

Saudi Arabia M, 14 5 Fever, cough, discomfort 2.43 (30) Ø 

video-assisted thoracoscopic lung biopsy: Schistosomal ovum 

positive serology (genus NR) 

Negative stool sample, BAL fluid analysis: eosinophils (7%), negative 

culture 

2011 (16) 

 

Madagascar M, 30 4 Fever, myalgia, cough 3.58 (43) positive S. mansoni FAST-ELISA test 

negative S. mansoni immunoblot 

2012 (20) 

 

Nile valley M, 24 7 Cough, discomfort, diarrhoea, 

cutaneous rash with papules 

3 Positive serology, eggs - 

 

2016 (15) 

 

Benign M, 21 8 Fever, cough, chest pain 1.3 Ø 

Pulmonary biopsy: schistosoma eggs 

S. haematobium suspected but no confirmation 

2016 (22) 

 

Yemen M, 23 1 Cough, haemoptysis, chest pain ND 

(elevated WBC 

13 with 

eosinophil 

predominant) 

thoracoscopy and excision of abscess: S. mansoni eggs 

BAL: negative 

 

2018 (23) 

 



 

 

Ghana M, 25 “recent” Chronic cough, wheezing ND S. haematobium found in bladder biopsy 2019 (26) 

 249 

 250 

Table 2 : Chronic pattern of pulmonary schistosomiasis: review of pulmonary nodule cases. 251 

 252 
Area of 

exposure 

Gender, 

age 

(year) 

Time 

from 

exposure 

(years) 

Clinical features and 

pulmonary lesions (size in 

mm) 

Eosinophili

a in G/L 

(%) 

Genus identification Year of 

publication 

(Reference) 

 

Mali 

Guinea 

Ivory Coast 

Senegal 

Mali 

Mali 

Nigeria 

7 cases 

M, 27 

M, 25 

M, 28 

M, 19 

M, 21 

M, 18 

M, 18 

 

5 

1 

1 

5 

1 

1 

1 

 

multiple nodules 

 

 

0.75 (13,9) 

0,44 (9,6) 

0,79 (12,9) 

2,04 (31) 

2,29 (36,4) 

1,96 (22) 

0,4 (6,6) 

 

S. mansoni eggs in lung biopsy and stool 

Schistosoma spp eggs in lung biopsy 

Schistosoma spp eggs in lung biopsy, S haematobium eggs in urine, S. mansoni eggs in stool 

Schistosoma spp eggs in lung biopsy, S haematobium eggs in urine 

Schistosoma spp eggs in lung biopsy, S haematobium eggs in urine 

no lung biopsy, S haematobium eggs in urine, S. mansoni eggs in stool 

no lung biopsy, S haematobium eggs in urine 

2017 (28) 

Egypt M, 47 Living in 

area 

Pulmonary mass (60mm) 1 (12) Schistosoma spp eggs in lung biopsy (surgical resection) 1953 (33) 

Cameroon F, NR Living in 

area 

Chest pain 

Abscess in the left lung 

1 S.mansoni eggs in lobectomy, S haematobium eggs in stool 1982 (34) 

Martinique F, NR Living in 

area 

 NR S. mansoni in lung biopsy, stool was negative 1988 (35) 

Saudi Arabia F, 13 Living in 

area 

Fever, sweat, weight loss, 

haematuria 

Pulmonary lymph node and 

left pulmonary nodule 

NR Schistosoma spp eggs in lung biopsy 1990 (36) 

Brazil F, 33 Living in Nodule in right lobe of the NR S. mansoni eggs in lung biopsy 2003 (37) 



 

 

area lung 

Gabon F, 47 Living in 

area 

Fever, chest pain, 

pneumonia, haemoptysis 

NR Schistosoma spp eggs in lung biopsy 2005 (38) 

Brazil M, NR Living in 

area 

Dry cough, weight loss, chest 

pain 

Pulmonary mass in left lobe 

NR S. mansoni eggs in lung biopsy 2009 (39) 

Mali F, NR 1,3 Pulmonary nodule 1,5 Serology Schistosomia spp positive 2009 (40) 

Brazil M, 25 Living in 

area 

Pulmonary mass 

Died after surgery 

NR Schistosoma mansoni eggs in lung biopsy 2009 (41) 

China M, 93 Living in 

area 

Lung mass NR Schistosoma japonicum  eggs in aspiration of the lung mass 2014 (42) 

Saudi Arabia M, 60 26 Asymptomatic solitary 

pulmonary nodule 20 mm 

NR Schistosoma spp eggs in lung biopsy 2014 (43) 

 253 

  254 
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