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Abstract 

Schistosomiasis is a public health problem with 
economic consequences in endemic areas. Cabo 
Verde is an insular country with no registry of 
schistosomiasis. In May 2022, a patient was 
reported with S. haematobiumin urinalysis. An 
investigation was conducted to confirm diagnostic 
and outbreak, transmission sources to prevent 
additional illness. Two studies were conducted. 
First, using the snowball approach, starting with 
the first case identified. Second, using 
retrospective medical records. Suspected, 
confirmed, and discarded case definitions for 
urinary schistosomiasis (SCHu) were adopted. 
Interviews and urine samples were collected. An 
environmental investigation was conducted to 
identify the host snail. Identified 10 suspected 
cases, 8 (72.7%) were confirmed, the median age 
of 15 years (range: 7-24), all male with hematuria, 
living in a small community. In Schu's cases 
interviewed, 4 (57.1%) walked barefoot in water 
and 3 (75%) swam in water tanks. In a 
retrospective study, 28,702 medical records were 
evaluated, from which 49 suspected SCHu cases, 
23 (47%) interviewed, 19(82.6%) negatives, and 4 
(17.4%) did not collect samples. This is the first 
schistosomiasis record in Cabo Verde. The infection 
mechanism remains unknown as the specific 
reservoir was not found (Bulinus). We recommend 
epidemiological inspections and environmental 

assessment in communities to elucidate SCHu 
source transmission. 

Introduction     

Schistosomiasis (SCH) is one of the neglected 
tropical diseases, especially in poor communities 
without access to potable water and adequate 
sanitation which poses serious public health 
consequences around the world, particularly on 
the African continent [1-3]. The disease is caused 
by trematodes of the genus Schistosoma and the 
transmission occurs when people come in contact 
with cercariae-infested water bodies [4,5] and it is 
more common in poor rural communities. 
Domestic activities such as washing clothes and 
fetching water in infected water, expose women 
and children to infection. Recreational activities 
like swimming and poor hygiene also make 
children vulnerable to schistosomiasis [1-3,6]. 
Humans are usually infected by five species of 
schistosomes, namely Schistosoma mansoni, 
Schistosoma haematobium, Schistosoma 
japonicum, Schistosoma mekongi and Schistosoma 
intercalatum [4]. In four of the five species, the 
adult worms live in the capillary network around 
the human intestines where they release 
thousands of eggs daily many of which end up in 
the liver, thereby causing intestinal 
schistosomiasis. S. haematobium, being the 
exception, causes the urinary form of the disease 
(SCHu) due to its location around the bladder 
where the inflammatory reaction to the eggs not 
only affects the bladder but also the urethra, 
ureters, and kidney and the principal clinical 
presentation is hematuria and dysuria [7,8]. S. 
haematobium infection is a major and yet poorly 
studied cause of chronic kidney disease in  
Africa [7,9,10]. 

The snail hosts are crucial for determining the 
range of schistosomiasis and are responsible for 
the focal nature of the disease. The risk of 
infection is dependent on seasonal changes in 
snail populations, water levels, infection rates, and 
cercarial output. Flooding events may also cause 
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temporarily higher rates of infection in human 
communities. Information on snail hosts and the 
distribution of cercariae are important tools in the 
control and elimination of schistosomiasis. Bulinid 
snails are the most common hosts for human 
blood fluke Schistosoma haematobium, 
responsible for approximately two-thirds  
of the estimated 237 million cases of 
schistosomiasis [11]. 

Cabo Verde is a country located in West Africa and 
until then there were no case reports of 
schistosomiasis in humans, but records as well as 
the presence of the host of official animals in the 
archipelago [12,13]. The National Institute of 
Public Health of Cabo Verde (INSP) is the agency 
responsible for public health surveillance in the 
country, as well as training professionals in the 
field of epidemiology and supporting outbreak 
investigations. On May 5, a patient was reported 
to INSP with the presence of S. haematobium eggs 
on urinalysis. Thus, the objective of this 
investigation was to confirm the diagnosis and the 
outbreak; sources of transmission; ways to 
prevent additional illness, and propose infection 
prevention and control measures. 

Methods     

Study design: we conducted the outbreak 
investigation during the 10 May and 7 June 2022, 
through two descriptive studies - a prospective 
study and a retrospective study. The prospective 
study, is a case series study, using the snowball 
sampling method, starting with the first case 
reported. The general research method involves 
identifying index individuals and, along with 
collecting information on them, asking them to 
refer other persons suitable for the study [14]. 
Face-to-face interviews were carried out between 

May 10th and 23rd, 2022 with all possible cases 
identified and urine samples were collected for 
search S. haematobium. The retrospective study 
used a medical records review to search possible 
cases of SCHu. 

Case definition: patient suspected with SCHu: a 
person who presented hematuria between 

September 1st, 2021, and May 10th, 2022 who went 
to the urgency service at Santa Rita Vieira Regional 
Hospital in the Santa Catarina municipality or in 
the Health Primary Care Center of Calheta in São 
Miguel municipality, in the North Santiago Sanitary 
Region or the Agostinho Neto University Hospital 
of Praia municipality. Confirmed case with SCHu: a 
suspected case for SCHu with a diagnostic positive 
for S. haematobium. 

Study area: the studies were carried out in the 
North Santiago Sanitary Region which includes 6 
municipalities: São Miguel; Santa Cruz, Santa 
Catarina; São Salvador do Mundo, São Lourenço 
dos Órgãos and Tarrafal. The first notified case 
resides in a rural region of the district of São 
Miguel called Cutelo Gomes (Figure 1). 

Data collection: phone interviews were carried 
out between 29 May and 03 June 2022, and urine 
samples were collected from suspected cases. 
Three tentative calls were made to each suspect 
case. All interviews were made with the patients 
or a responsible person over 18 years of age when 
the patient was under 18 years of age. We used a 
questionnaire containing sociodemographic 
questions and illness exposures. 

Data analysis methods: for data analysis, 
measures of relative, absolute, and central 
tendency were calculated, using Epi Info version 
7.2. Tables and figures were made using Microsoft 
Excel 2013. Spatial characterization we are using 
QGis 2.18 software. 

Laboratory methods 

Collection of urine samples for parasite 
detection: urine samples were collected from all 
identified suspected. For urine collection, the 
patient jumped for 10 minutes before urinating. It 
is known that exercising before urinating increases 
the number of eggs in the urine [4]. The samples 
were collected in a sterile universal pot, kept 
refrigerated, and sent to the laboratory at the 
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Regional Hospital with the request form for search 
for parasite eggs. The persons who were 
interviewed by telephone had urine collection 
scheduled for after the interview. 

Laboratory diagnostic for S. haematobium: a 
sedimentation quantitative technique was 
employed for the detection of S. haematobium 
eggs in the urine samples as described by 
Cheesbrough [15]. Briefly, 10 ml of each urine 
sample was put in a centrifuge tube. The 
centrifuge was spun for 10 minutes at 3000 rpm. 
The sediment (after discarding the supernatant) 
was transferred to a clean dry glass slide covered 
with a cover slip and the sediment was examined 
microscopically using a 40x magnification to 
identify the terminal spine eggs of S. 
haematobium. The Regional Hospital laboratory 
performed the diagnosis, and the Central Hospital 
laboratory confirmed the diagnosis. The technique 
of cystoscopy with biopsy was also used for cases 
with persistent symptoms with negative for eggs 
in urine. 

Environmental investigation 

Collection, transport, and identification of snails: 
five field trips were carried out on different days 
to prospect for freshwater snails that are 
intermediate hosts of trematodes. The snails were 
collected using forceps and scoops in water 
bodies. They were also prospected in dry land 
where there were traces of water bodies. In the 
water bodies, the banks and the water column 
were inspected to capture snails. In dry places 
where water was present, soils were dug/scraped 
at a depth of approximately 10 cm for the 
prospection of snails. The back of plant leaves was 
also inspected in the surrounding vegetation in the 
water bodies. The transport of snails to the 
laboratory was in 100ml vials with a maximum of 
15 specimens per vial. Species identification was 
performed by specimen observation under the 
Motic DM-143-FBGG optical stereomicroscope 
with a 5 times magnification objective, following 
the dichotomous key [16]. After 4 hours of 
exposure, the vial was observed under the 

stereomicroscope and kept separated from those 
that were not exposed. 

Search of trematodes larval forms in snails: for 
the investigation of larval forms, cercariae, and 
miracidia in snails, two different techniques were 
applied: dissection of the snails and exposure to 
light and heat to verify the emission of cercariae. 
Dissection was carried out by placing the snails 
between the back of two glass petri dishes and 
applying light pressure until the shell cracks, 
without destroying the soft part of the animal. The 
shell pieces were removed with forceps and the 
snails´ soft bodies were observed under the 
stereomicroscope. Specimens were also dissected 
and mounted on slides and observed under an 
optical microscope with a 4-, 10- and 40-times 
objective, for the detection of larval forms of 
trematodes. The exposure of the snails to light 
was carried out with 3 or 4 specimens in 100 ml 
graduated Becker under a 40W incandescent 
lamp, at approximately 10cm, for at least 4 hours. 
The Beckers were placed on a hot plate to keep 
the temperature between 28-30°C, as the 40W 
lamp does not emit enough heat to increase the 
temperature of the water. 

Ethics statement: health surveillance efforts aim 
for rapid disease containment through early 
detection, specific treatments, and elucidating 
distinctive elements of public health. The event 
was considered an outbreak of an emerging 
infectious disease. This way verbal consent was 
requested from suspected cases or parents who 
have the legal authority to give consent when 
under 18. The investigator explained to the 
interviewees that the individual and personal 
information would be confidential and protected, 
just after the verbal consent of the subjects, the 
interview continued. The published information is 
intended to enable effective measures in future 
outbreaks and support direct actions to improve 
the health of the population. In addition, 
disseminate it to the scientific community and 
international and national entities to generate 
public policies for this new disease described in 
the country. 
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Results     

Prospective study: the first case was reported to 
the surveillance service of the municipality of São 
Miguel on May 5, 2022. It was a 7-year-old, male 
child, a student residing in Cutelo Gomes - a rural 
area of the city of São Miguel. From this case, it 
was possible to find 10 more patients. On the day 
of the interview, 7 (70%) had hematuria. Of the 11 
interviewed cases, 7 were positive for SCHu, 
totalizing 8/11 (72.7%) with S. haematobium being 
7 confirmed by S. haematobium eggs in urine 
sample and 1 by bladder biopsy. This last case was 
admitted at Central Hospital with progressive 
hematuria and was performed a cystoscopy with 
biopsies. Eggs of S. haematobium was 
demonstrated in one confirmed patient through 
the granulomatous inflammatory reaction 
observed around the eggs. Median age cases were 
15 years (range: 7-24), all male and living in the 
area rural of São Miguel district, and the most 
frequent symptoms were hematuria, abdominal 
pain, and genital itching. Of the SCHu cases, 5 
(65.5%) were students, and 3 (60%) of them 
studied at the same school. Three (37.5%) were 
hospitalized and searched more than two times 
for medical care before diagnosis and no deaths 
were registered (Table 1). The epidemic curve 
shows that the onset of symptoms in the index 
case was in November. It was only possible to 
obtain the exact date of onset of symptoms of 

three cases that had medical care (1st December 

2021, 2nd December 2021 and 7 March 2022). 
Thus, the epidemic curve was constructed 
according to the month onset of symptoms (Figure 
2). In the interviews of patients with SCHu, 4 
(57.1%) had a habit of walking barefoot in water 
collections near the house 3 (75%) swam in water 
reservoir tanks and 3 (37.5%) reported seeing 
snails in the tanks or nearby. The water supply 
system in the region is carried out by auto tanks 
and the sewage system is a cesspool. Of the 10 
interviewed cases, 8 (80%) do not perform any 
type of treatment for drinking water. When asked 
about the destination of the garbage collection, all 

deposit their garbage outdoors or burn the 
garbage outdoors (Table 2). 

Retrospective study: between September 1st 2021, 

and May 10th 2022, 19,299 medical records were 
evaluated, from which 49 suspected SCHu cases 
were found. Twenty-three (23 (47%) were 
interviewed, 19 (82.6%) negatives for S. 
haematobium and 4 (17.4%) did not collect urine 
samples (Figure 3). Mean age 27 years (SD: 16), 18 
(78.3%) female, 3 (13%) had abdominal pain on 
the interview, 11 (47.8%) walking barefoot in 
water and 5 (26.1%) swam in water tanks. Of the 
21 interviewed, 17 (81%) do not do any type of 
treatment for drinking water. When asked about 
the destination of the garbage collection, 12 
(52.2%) have a garbage collection system and 11 
(47.8%) burn the garbage outdoors. Sanitation 
information was not collected. 

Environmental investigation: a total of 267 
specimens of molluscs were collected, belonging 
to 4 different families (Figure 4). 

Discussion     

The study revealed the existence of the disease in 
the country and raised environmental risk factors 
that increase the possibility of contracting 
schistosomiasis when in contact with infested 
waterbodies. In addition, the findings showed that 
school-age children were more affected. The 
attack rate among the confirmed cases 
interviewed showed that swimming or playing in 
water tanks is a plausible hypothesis for 
contamination by S. haematobium. The study 
revealed that walk barefoot in water collections 
near the house. 

Other studies observed that children under the 
age of 15 years are more susceptible to infection 
due to certain play habits, such as fishing or 
swimming in infested water and lack of  
hygiene [17-19] Such factors include living close to 
water bodies and having rivers on the way to 
school. Furthermore, if left untreated or 
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undiagnosed, by children below the age of 15 
years, it can lead to a variety of long-term impacts 
such as anemia and iron deficiency, leading to 
school absenteeism, poor academic performance, 
and increased high-school dropout rates [18]. The 
ill has profound negative effects on child 
development, the outcome of pregnancy, and 
agricultural productivity, thus a key reason why 
the “bottom 500 million” inhabitants of sub-
Saharan Africa continue to live in poverty [1]. 

Despite extensive environmental investigation, we 
did not find the intermediate host of S. 
haematobium in the area. However, in Cabo 
Verde, eight species of freshwater molluscs have 
been identified and six occur on Santiago  
Island [12,20]. It is believed that the disease host 
was not found because the water reservoirs and 
water bodies were empty due to the dry season. 
Previous malacological studies on temporary rain 
ecosystems in West Africa and in Central Africa 
have shown the importance of ponds, 
representing the habitats of the snail, the 
intermediate host of S. haematobium [21]. 

Another important finding that our study presents 
is related to the sanitary conditions with the lack 
of treatment of potable water and inadequate 
sanitation. Schistosomiasis can be controlled using 
key approaches adopted by the World Health 
Organization (WHO) which include adequate 
sanitation, potable water supply, effective 
treatment, and health education [3,18]. Health 
education programs on schistosomiasis must 
promote disease knowledge, especially for 
children, to reduce and control the disease. 

There have been increased efforts to eliminate 
schistosomiasis in the past decade with WHO 
setting 2030 as the goal for transmission 
interruption in endemic African countries. 
Government agencies from many countries have 
prioritized the control of neglected tropical 
diseases by exploiting breakpoints in their 
lifecycles, such as the implementation of snail 
control and improvements in sanitation and access 
to safe, clean water. However, in sub-Saharan 

Africa, preventive chemotherapy is still the major 
intervention practiced [22]. Cabo Verde has the 
challenge of understanding the magnitude of the 
disease since there are no previous records. 
However, with many migrants from countries with 
a high prevalence, mainly from Guinea Bissau, and 
Senegal [17]. The national statistics in Senegal 
suggest that the prevalence of urogenital 
schistosomiasis ranges from 10% to more than 
95% in the country [18]. Limitations of this study 
are possible recall bias caused by the delay 
between the illness and the investigation, with the 
first patient getting sick in November and the 
investigation starting in May. Also, the epidemic 
curve was not possible to be described by the date 
of onset of symptoms. The dry period may have 
probably prevented the finding of the transmitting 
snail reservoir. 

Conclusion     

This is the first human schistosomiasis description 
in Cabo Verde, and an outbreak of urinary 
schistosomiasis occurred in the rural area of 
Cutelo Gomes in São Miguel District. The 
description of the outbreak established an 
important record of the occurrence of Neglected 
tropical diseases (NTD) in a new territory. Thus, 
this scientific description establishes an important 
registry and message for national and 
international organizations and policymakers 
allowing the establishment of policies, strategies, 
and fund allocation to avoid the endemicity and 
expansion of the occurrence of this NTD in the 
country. 

Recommendations, actions: we recommended 
that all SCHu cases be treated with praziquantel 
and those who presented clinically compatible 
with SCHu, but with a negative urine test for S. 
haematobium, should be to the Central Hospital 
for cystoscopy with biopsy. It is important to note 
that as a chronic disease, the persistent clinic of 
hematuria with an unknown cause should be 
investigated. The infection mechanism remains 
unknown because the specific reservoir genus of 
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snails was not found (Bulinus). We recommended 
a survey and environmental assessment in the 
rainy season, which could elucidate risk factors for 
the acquisition of SCHu in this region. Information 
on the intensity and prevalence of schistosome 
infection among freshwater snails is scarce in 
many African countries, so policymakers need to 
give better attention to snail control strategies in 
Africa. In addition, is needed epidemiological 
inspections of adjacent schools and communities 
to better gauge the full footprint of urinary 
schistosomiasis with efforts to mitigate 
transmission with health education and 
appropriate interventions. Water quality is a real 
public health problem in the Cutelo Gomes region, 
especially for the population at risk. For them, 
alternative water supply or improved treatment 
should be implemented. An important risk factor 
for SCHu already described in the literature was 
fished or swim-infested water [18-20], so actions 
for education are necessary to decrease the of risk 
becoming ill, especially children and young people. 
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Table 1: sociodemographic characteristics for positive patients with urinary schistosomiasis, São Miguel, Cabo Verde, 
2024 

Characteristics of SCHu cases 

Continuous variables Mean IC 

Age (years) 15 7-24 

Categorical variables n % 

Sex (n=8)     

Male 8 100 

Symptoms     

Hematuria 8 100 

Abdominal pain 4 50 

Genital itching 4 50 

Fever 2 25 

Nausea 1 12.5 

Diarrhea 1 12.5 

Vomit 1 12.5 

Diarrhea 1 12.5 

Body pain 1 12.5 

Occupation (n=8)     

Student 5 62.5 

Informal work 2 25 

Farmer 1 12.5 

Medical care (n=3)     

Until 2 1 33.3 

More 2 2 66.3 

Hospitalization (n=3) 3 37.5 

Central hospital* 2 66.7 

Regional hospital** 1 33.3 

Place of residence (n=8)     

São Miguel 8 100 

Cutelo Gomes 7 87.5 

Casa Branca 1 12.5 

*Agostinho Neto University Hospital; **Regional Hospital Santa Rita Vieira 
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Table 2: description of exposure to ill, type of water source, and the other public health problems of the 
interviewed in the case series prospective study, São Miguel, Cabo Verde, 2024 

Factors exposure to ill Total interviewed % With SCHu % 

Walking barefoot in water collections near the 
house (n=9; n=7) 

5 55.6 4 57.1 

Swam in tanks (n= 6; n=4) 5 83.3 3 75.0 

Every day 1 16.7 1 25.0 

Sometimes 3 50.0 2 50.0 

Hardly ever 2 33.3 1 25.0 

See snails in the tanks or near (n=10; n=7) 3 30.0 3 42.9 

Water source (n=10)         

Water supply truck and spring water 4 40.0 3 42.9 

Spring water 3 30.0 1 14.3 

Water supply truck and borehole 1 10.0 1 14.3 

Water supply truck 1 10.0 1 14.3 

Borehole 1 10.0 1 14.3 

Missing 1 10.0 1 14.3 

Water treatment for drink (n=11)         

None 8 72.7 6 75.0 

Chlorine 3 27.3 2 25.0 

Sanitation         

Open sky trash/ burning (n=10; n=8) 10 100 8 100 

Cesspool (n=11; n=8) 11 100 8 100 
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Figure 1: map of the North Santiago Sanitary Region, Santiago Island, Cabo Verde, 2024 

 

 

 

Figure 2: curve epidemic according to the month onset of symptoms, São Miguel, Cabo 
Verde, 2024 
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Figure 3: flowchart retrospective search for cases of urinary 
schistosomiasis, Santiago North Region Sanitary, Cabo Verde, 2024 

 

 

 

Figure 4: molluscs collected according to taxonomy by 
families, São Miguel, Cabo Verde, 2024: A) Planorbidae; B) 
Hydrobiidae; C) Lymnaeide; D) Thiaridae 

 


