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Preface and Acknowledgements

Disease Vector Ecology Profiles (DVEPs) are concise summaries that focus on vector-
borne and other military diseases that occur in specific countries. DVEPs emphasize
essential epidemiological, ecological, and pesticide resistance data that is intended to
guide force health protection decision making. DVEPs are not meant to serve as
scientific documents but rather as synopses of relevant entomological and arthropod-
borne disease information. A selected bibliography of pertinent diseases and disease
vector literature is included for a more detailed analysis.

DVEPs are compiled from open source, unclassified scientific literature to provide a
historical profile of disease epidemiology for selected geographical areas. The
epidemiology of arthropod-borne disease is dynamic, and incidence and prevalence are
constantly changing. This is especially true now as the world becomes more connected
and is undergoing rapid development and ecological change. This document should be
supplemented with recent information on foreign public health status and medical
developments. Component medical department activities may have updated regional
information for their areas of responsibility. Current disease risk assessment and
additional information on parasitic and communicable disease, and other aspects of
medical intelligence can be obtained from the National Center for Medical Intelligence,
https://www.ncmi.dodiis.mil/. Updated species lists can be obtained from the Walter
Reed Biosystematics Unit at the Smithsonian, through open sources, and contact with
scientists at the National Institute of Public Health, Cabo Verde. Individuals possessing
additions, corrections, or suggestions are encouraged to communicate this information
to the Director of Information Services at the Armed Forces Pest Management Board. In
addition to DVEPs, the AFPMB can provide information on pest management, medical
entomology, and pesticide toxicology.

This first edition was produced by LCDR Jeffrey C. Hertz, USN, NEPMU-7, Rota, Spain.
The AFPMB gratefully acknowledges the funding provided by the Armed Forces Health
Surveillance Branch Global Emerging Infections Surveillance section that facilitated
data collection and validation.


https://www.ncmi.dodiis.mil/

Overview of Cabo Verde

Cabo Verde is a small island nation in the North Atlantic Ocean approximately 988
kilometers west of the Senegal coast. The island chain is one of four North Atlantic

archipelagos that

Islands (Spain), and Madeira (Portugal). By land area, Cabo Verde measures just 4,033
km?, making it the fifth smallest African nation. Coincidently, Cabo Verde is also the fifth

make up Macaronesia; the others are Azores (Portugal), Canary

smallest African nation by population, with approximately 565,000 (est. 2021) people

distributed across

the archipelago. Cabo Verde is UTC-1 (3 hours ahead of

Washington, DC, during Standard Time).
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Figure 1. Geographic Map of Cabo Verde

The archipelago consists of ten volcanic islands, with various islets, spatially divided
into two groups. The windward Barlavento Islands include Santo Antédo, Sao Vicente,
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Santa Luzia (uninhabited, protected nature reserve), Sao Nicolau, Sal, and Boa Vista;
while the leeward Sotavento Islands include Maio, S&do Tiago (Santiago), Fogo, and
Brava. The largest island, in size and population, is Sdo Tiago (Santiago) and hosts the
nation's capital, Praia.
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Figure 2. Population Map of Cabo Verde

Cabo Verde was uninhabited until Portuguese colonists claimed the archipelago in the
mid-1400s. The Portuguese established it as a primary hub for the resupply of the
whaling and transatlantic shipping industries and as a transaction port for the Africa
slave trade. This fusion of people on the island resulted in a Cabo Verde Krioulo culture
emphasized by unique art, cuisine, and language. Officially, Portuguese is the official
language, but Krioulo is primarily spoken in Cabo Verde and in the Cabo Verdean
diaspora worldwide. Over 85% of the population are Roman Catholic or another
Christian faith, followed by 10% being non-religious, and the remainder being other
religions.

Cabo Verde claimed its independence on July 5, 1975 from Portugal and has thrived
as one Africa’s most stable democratic governments and economies. Cabo Verde
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continues to be an important refueling and communications site because of its location
on the major north-south sea routes. Economically, Cabo Verdeans depend on
development aid, foreign investment, and remittances, with commerce, transport,
tourism, and public services accounting for about three-fourths of their gross domestic
product (GDP). Remittances as a share of GDP are one of the highest in Sub-Saharan
Africa. The island’s economy suffers from limited natural resources (water availability
and poor soil), requiring it to import most of what it consumes. The local currency is
Escudo, but Euro is widely accepted.

Cabo Verde primarily consists of igneous rocks with volcanic structures and debris
comprising the majority of the archipelago's total volume. The islands’ lowest elevation
is the Atlantic Ocean (0 m), whereas its highest point is the country’s largest active
volcano, Pico do Fogo, at 2,829 m. Pico do Fogo’s most recent eruptions occurred in
1951, 1995, and 2014.

The Cabo Verdean climate is relatively mild compared to the African mainland. The
year-round temperature ranges from 19°C to 30°C, with a relative humidity between 66-
76 percent. The rainy season occurs in August through October, where 83% of the
annual precipitation is recorded. The milder temperatures are due to the cold Atlantic
currents, and the onshore breeze that moderate temperatures and produce an arid
atmosphere around most of the archipelago. However, the islands differ in topography
and can have variable amounts of induced precipitation on islands with more hills and
mountains. Sdo Tiago (Santiago) and Santo Antao islands, for example, have steep
mountains that allow dense vegetation to grow where the humid air condenses the land.

Cabo Verde is one of the top centers of endemism globally (ranked 11th), is the second
largest nesting area in the north Atlantic for the loggerhead turtle, and is an important
location for humpback whale breeding and feeding. Cabo Verde has 160 known species
of amphibians, birds, mammals and reptiles according to the World Conservation
Monitoring Centre. Of these, 10.0% are endemic and 4.4% are threatened. Cabo Verde
also has at least 774 species of vascular plants, including 11.1% that are endemic.



Disease Risk Summary

Diseases with Potentially High Impact on Military Operations

Dengue Fever

A debilitating febrile illness caused by one of four serotypes of the dengue virus that are
transmitted by female Aedes mosquitoes. Typical infections require up to a week of
hospitalization, with atypical cases requiring much longer supportive care that can be
potentially fatal. Suspected dengue cases were reported on at least eight of the nine
inhabited islands during the 2009 dengue fever outbreak.

Traveler’s Diarrhea

Typically, the disease is mild and treated in outpatient setting, however, atypical cases
may require greater than 72 hours of recovery. Mechanical transmission of bacteria,
protozoa, and viruses by filth flies and other pests have the potential to cause diarrheal
diseases in addition to the consumption of contaminated local food, water, or ice.
Sanitation is generally poor throughout Cabo Verde (including urban areas), but may
approach U.S. standards in tourist-oriented locations.

Diseases with Intermediate Impact on Military Operations

Brucellosis

A febrile bacterial illness of variable severity and considered one of the most
widespread zoonotic diseases in the world. Some infections require up to a week
hospitalization. Transmission occurs through the ingestion of contaminated animal
products, contact with infected animals, and inhalation of bacteria. Some arthropods are
considered potential vectors, although this is disputed. There are no reports of
brucellosis cases by the Cabo Verde Health Ministry.

Chikungunya

A debilitating viral febrile illness transmitted by female Aedes mosquitoes. Chikungunya
typically occurs as large explosive outbreaks in susceptible populations. Typical
infections require up to a week hospitalization, with atypical cases causing prolonged,
incapacitating severe joint pain. Chikungunya has not been reported in Cabo Verde, but
potential vectors are present.

Geohelminthiasis

A range of illnesses caused by soil-transmitted worms that are initially non-debilitating,
causing only mild skin symptoms. Systematic symptoms may develop weeks to months
after initial infection, which may become debilitating. Infection with S. stercoralis can be
fatal in immunocompromised individuals. Contact with warm, moist soil contaminated
with human and animal waste, natural fertilizers, or sewage run-off are the most
common source of transmission.



Leptospirosis

A debilitating febrile bacterial iliness typically requiring up to a week of hospitalization.
The disease can lead to systematic complications and even death. Contact with
contaminated water or mud is the main source of transmission. There are no reports of
leptospirosis by the Cabo Verde Health Ministry, but human and animal seroprevalence
studies have indicated exposure. Additionally, Leptospira interrogans, has been
detected in three different localities on Sao Tiago (Santiago).

Murine Typhus

A debilitating febrile illness caused by a specific rickettsial bacteria transmitted by fleas.
Typical infections require up to a week hospitalization and fatalities are rare. Rare cases
may occur via inhalation of dried infective flea feces. Murine Typhus has not been
reported in Cabo Verde.

Q Fever

A very common debilitating bacterial febrile illness, sometimes resulting in pneumonia,
requiring a week of hospitalization. The infectious dose is extremely low — reportedly as
low as a single organism — and aerosols can be carried downwind for long distances,
causing human infections miles from the contaminated source. There are no reports of
Q fever by the Cabo Verde Health Ministry, but there have been human and animal
seroprevalence studies indicating exposure.

Rabies

A very severe iliness with nearly 100% fatality rate without appropriate post-exposure
treatment. More than 99% of human rabies cases occur in the developing world.
Exposure to bats or wild carnivores should always be regarded as rabid unless proven
otherwise. No human or animal rabies cases have been reported officially to the World
Organization for Animal Health or by the Cabo Verde Health Ministry.

Typhoid/Paratyphoid Fever

Clinically similar febrile bacterial illnesses that affects unvaccinated individuals, and
typically requires up to a week hospitalization. Asymptomatic cases are common,
accounting for over 90%. Common sources of iliness are directly attributed to the
consumption of contaminated food, water, or ice, but mechanical transmission of these
pathogens by filth flies and other pests is possible. Sanitation is generally poor
throughout Cabo Verde (including urban areas), but may approach U.S. standards in
tourist-oriented locations.

West Nile Virus Fever

A viral febrile illness transmitted by female species of Culex mosquitoes. Typical
infections require up to a week hospitalization, with severe neurological complications
and potential fatalities occurring in rare, atypical cases. The majority of infections in
young, healthy adults are asymptomatic. There are no reports of West Nile cases by the
Cabo Verde Health Ministry.



Yellow Fever

A debilitating viral febrile illness transmitted by female Aedes mosquitoes. The illness
has a potential to manifest as a very serious disease requiring intensive care.
Hemorrhagic cases result in mortality results between 20-80%. Large outbreaks can
occur in areas where the immunization rate is low (<70%) and the vector is present.
There are no reports of Yellow Fever cases by the Cabo Verde Health Ministry.

Zika Fever

A debilitating viral febrile illness transmitted by female Aedes mosquitoes. The
asymptomatic rate approaches 80% of infected adults. Of the remaining, typical
infections require up to a week hospitalization, with severe neurological complications
and congenital Zika syndrome resulting in birth defects occurring in atypical cases. Zika
virus can also be transmitted sexually. Cabo Verde experienced a Zika outbreak in 2015
and 2016, resulting in over 7,500 cases reported from four of the nine inhabited islands.

Diseases with Potentially Low or Minimal Impact on Military Operations

Anthrax

A debilitating, potentially fatal disease manifesting in three forms. Cutaneous anthrax is
typically not life-threatening following up to a week of supportive care. Gastrointestinal
anthrax requires hospitalization and can be fatal. Inhalational anthrax is extremely rare
and a very serious disease often requiring intensive care with grim outcomes. Anthrax
can be found naturally in soil and commonly affects domestic and wild animals around
the world. There are no recent reports of anthrax cases by the Cabo Verde Health
Ministry.

Malaria

A debilitating viral febrile illness caused by Plasmodium parasites transmitted by female
Anopheles mosquitoes. Typical infections require up to a week hospitalization, however,
severe infection requires intensive care or prolonged convalescence, and fatalities can
occur. Cabo Verde has gone for three consecutive years — as of January 2021 — without
local malaria transmission, becoming eligible to apply for the World Health Organization
certification of malaria elimination. The last outbreak, causing 423 cases, occurred in
2017.

Spotted Fever Rickettsioses (e.g. African Tick Bite Fever)

A debilitating rickettsial febrile illness transmitted by ticks. Typical infections require up
to a week hospitalization if diagnosis and treatment is available, however, more
prolonged and severe infections may occur with rare fatalities if treatment is delayed.
There are no reports of spotted fever cases by the Cabo Verde Health Ministry, but
seroprevalence studies indicate exposure on the islands.



Disease Transmission Notes

Mosquito-borne Diseases

Chikungunya Fever/ Dengue Fever/ Yellow Fever/ Zika Fever

Pathogen

Vector/Transmission

Disease & Vector Ecology

Chikungunya Virus: An
Alphavirus from the Semliki
Forest virus complex that is
closely related to Ross River
Virus and O’nyong’nyong Virus.

Dengue Virus: Three of the four
Flavivirus serotypes (DENV 2-4)
have been reported from Cabo
Verde. A new sylvatic spillover
serotype (DENV-5) has been
reported in Malaysia; it is
unclear the implications (if any)
of this new serotype. The
DENV-3 serotype responsible
for the 2009 outbreak was
imported from Senegal.

Yellow Fever Virus: A Flavivius
belonging to the hemorrhagic
fevers group. This was the first
human virus isolated.

Zika Virus: A Flavivirus
consisting of an African and
Asian lineage. The African
genotype is restricted to the
African continent and the Asian
genotype is reported in
Southeast Asia and the
Americas. The Asian genotype
is associated with microcephaly
and neonatal neurological
complications. The 2016
outbreak was imported from
Brazil and resulted in cases of
microcephaly.

Aedes aegypti group
Aedes aegypti has been
reported from all islands.

Vector Competence Studies

Cabo Verde Ae. aegypti
populations exhibited high vector
competence for DENV-2 and
DENV-3 strains and a low
susceptibility to DENV-1 and
DENV-4. Moreover, populations
were highly susceptible to
chikungunya and yellow fever
virures.

Distribution: Found, or
potentially found, throughout
urban/sub-urban areas and
villages.

Seasonal Abundance: Year-
round, with peak activity June-
November. Prevalence rises
with advent of rainy season.

Biting Habits: Highly attracted to
humans, and feed indoors and
outdoors from dawn till dusk.

Larval Habitat: Ae. aegypti are
typically found in natural and
artificial containers, to include
tree holes and rotten stumps.

Malaria

Pathogen

Vector/Transmission

Disease & Vector Ecology

Plasmodium falciparum is the
only routinely reported parasite,
however, importation of other
parasites (e.g. P. vivax) is
possible and has been
documented.

Anopheles gambiae complex
An. gambiae s.l. has been
reported from all islands, and the
limited studies that have
determined molecular
characterization indicates An.
arabiensis is the only species

Distribution: Found throughout
urban/sub-urban areas and
villages.

Seasonal Abundance: Year-
round, with peak activity June-
November. Prevalence rises
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and principal malaria vector.

Anopheles funestus group

An. pretoriensis reported from all
islands but Sal. Current data
suggests this species is not a
significant vector.

with advent of rainy season.

Biting Habits: Anopheline
mosquitoes prefer to bite
indoors during the evening, but
do feed outdoors as well.

Larval Habitat: Anopheline
mosquitoes are adaptable to a
wide variety of ecological
conditions and are known to
breed in temporary habitats fed
by rainfall and flood waters.

West Nile Fever

Pathogen

Vector/Transmission

Disease & Vector Ecology

A Flavivirus from the Japanese
Encephalitis (JE) antigenic
serocomplex that is closely
related to JEV, Murray Valley
Encephalitis Virus, and St. Louis
Encephalitis Virus. Multiple
lineages have been proposed,
but lineages 1 and 2 are
attributed to most cases of
encephalitis. Lineage 1 is
distributed globally.

Aedes caspius Group

Aedes caspius has been
reported from all islands except
for Santo Antédo, Sao Nicolau,
and Brava. Vector competence
of this species is in question,
and may vary by population.

Culex pipiens Subgroup

Culex pipiens pipiens has been
molecularly confirmed on Santo
Antido and Maio. Cx. pipiens
quinquefasciatus has been
reported from all islands. Other
Culex pipiens Hybrids have
been reported from Santo Antao,
Sao Nicolau, Maio, and Fogo.
Principal vector.

Culex vishnui Subgroup

Culex tritaeniorhynchus has only
been reported from Tarrafal on
the Séo Tiago (Santiago).

Culiseta longiareolata has been
found on all islands except Sao
Vicente, Boavista, and Maio.

Distribution: Found throughout
urban/sub-urban areas and
villages.

Seasonal Abundance: Year-
round, with peak activity June-
November. Prevalence rises
with advent of rainy season.

Biting Habits: Ae. caspius bite
day and night, indoors and out.
Culex spp. are active dusk to
dawn, and feed indoors and out.
Cs. longiareolata do not typically
enter dwellings and rarely bite
humans.

Larval Habitats: Ae. caspius are
found in a variety of shaded or
unshaded, fresh and saline
marshes. Culex spp. can be
found in artificial containers and
man-made impoundments
including open ponds, ditches
and drains with human or animal
sewage. Cs. longiareolata larva
are found in clear to polluted,
fresh and saline waters
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Other Arthropod-Vectored Diseases

Murine Typhus

Disease

Vector/Transmission

Disease & Vector
Ecology

Rickettsia typhi is widely
distributed globally and was
once one of the most prevalent
rickettsial diseases reported.

The fleas Xenopsylla cheopis

Distribution: Found throughout

and Ctenocephalides felis are
the most commonly associated
fleas with R. typhi. Ct. felis has
been reported in Cabo Verde,
but its distribution is unknown.
Xe. cheopis has not been
reported, but its primary host the
black rat, Ra. Rattus, can be
commonly found.

Other blood-sucking arthropods,
including lice and mites have
reported to be capable of
acquiring the pathogen naturally
and experimentally. Further
investigation is warranted.

urban/sub-urban areas and
villages where animals are
present.

Seasonal Abundance: Year-
round.

Larval Habitats: Immature fleas
are found in the environment,
where their animal hosts are
present. Lice and mites are
found on and off the host, in the
environment.

Spotted Fever Rickettsioses (e.g. African Tick Bite Fever)

Disease

Vector/Transmission

Disease & Vector
Ecology

Rickettsial infections are cases
by three pathogenic clades of
Rickettsia. The spotted fever
group contains many closely
related rickettsial species, such
as R. africae and R. conorii, that
are associated with ticks.

R. monacensis, a potential
human pathogen, was
molecularly detected in a dog
from Maio. Zoonotic pathogens,
Anaplasma platys and Ehrlichia
canis, were also detected.

Transmitted by multiple species
of hard ticks. Amblyomma
variegatum, Hyalomma sp.,
Rhipicephalus decoloratus, and
Rhipicephalus sanguineos have
been reported from Cabo Verde,
but their distribution is unknown.

Distribution: Found throughout
urban/sub-urban areas and
villages where animals are
present and in natural settings
of scrub, woodland, and
grasslands.

Seasonal Abundance: Year-
round.

Larval Habitats: Immature ticks
are found on and off the host, in
the environment.
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Gasteroenteric Diseases with Associated Vector Involvement

Brucellosis

Pathogen

Vector/Transmission

Disease & Vector
Ecology

The genus Brucella is composed
of 12 recognized bacterial
species. Brucella melitensis, B.
abortus, B. suis and B. canis all
produce disease in human and
animal populations. Brucella
abortus biovar 3 is the most
common isolated strain in cattle
from West Africa.

Close contact with placenta,
aborted fetuses, fetal fluids,
reproductive tract discharges,
and secretions of cattle, sheep,
goats, and pigs.

Culiseta longiareolata has been
reported as a vector; however,
more investigation should
confirm this. Cs. longiareolata
has been found on all islands
except Sao Vicente, Boavista,
and Maio.

Other blood-sucking arthropods,
including lice, and both Ixodid
and Aragasid ticks have also
been associated with these
pathogens. Further investigation
is warranted.

Distribution: Potentially found
throughout urban/sub-urban
areas and villages where
animals are present.

Seasonal Abundance: Year-
round.

Larval Habitats:

Cs. longiareolata larva are
found in clear to polluted, fresh
and saline waters. Immature
lice are found on host animals
and immature ticks can be
found on and off the host, in the
environment.

Traveler’s Diarrhea and Typhoid/Paratyphoid Fever

Pathogen

Vector/Transmission

Disease & Vector
Ecology

Traveler’s Diarrhea:
Enterotoxigenic Escherichia coli,
Campylobacter, Shigella, and
Salmonella are the most
common bacterial causes,
whereas, the most common
parasites are Entamoeba
histolytica, Cryptosporidium
spp., and Giardia lamblia.

Typhoid/Paratyphoid:
Salmonella enterica typhi causes
typhoid fever. Paratyphoid fever
is caused by any of the three
Salmonella enterica paratyphi
serovars (S. paratyphi A-C).
Humans are the only known
carriers of Salmonella enterica
typhi, whereas, some animals
can carry Salmonella enterica
paratyphi.

Pathogen transmission primarily
occurs through the consumption
of contaminated food, water, or
ice.

Mechanical transmission
possible by a variety of filth flies
from the families Muscidae
(Muscid flies), Calliphoridae
(Blow flies), Sarcophagidae
(Flesh flies) and others, in
addition to common in food area
pests like cockroaches.

Distribution: Found throughout
urban/sub-urban areas and
villages.

Seasonal Abundance: Year-
round.

Larval Habitats: Filth flies and
filth pests often feed and lay
eggs on or near garbage,
manure, and carrion.
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Zoonotic, Airborne, and Other Diseases of Note

Anthrax

Pathogen

Vector/Transmission

Disease & Vector
Ecology

Anthrax is caused by the spore-
forming bacteria, Bacillus
anthracis.

Direct, occupational-type contact
with infected animals or
carcasses, or through the
consumption of undercooked
infected meat.

Distribution: Potentially found
throughout the country, with risk
highest in rural areas where
livestock are present.

Seasonal Abundance: Year-
round.

Geohelminthiasis

Pathogen

Vector/Transmission

Disease & Vector
Ecology

The main species that infect
people are the roundworms
(Ascaris lumbricoides and
Strongyloides stercoralis), the
whipworm (Trichuris trichiura)
and hookworms (Necator
americanus and Ancylostoma
duodenale).

Pathogen transmission occurs
through contact with
contaminated soil, food, or water
sources. There is no direct
person-to-person transmission.

Distribution: Potentially found
throughout urban/sub-urban
areas and villages were poor
sanitation is predominant.

Seasonal Abundance: Year-
round.

Leptospirosis

Pathogen

Vector/Transmission

Disease & Vector
Ecology

Leptospira spirochaetes cause
this infection. There have been
66 species identified globally
with over half reported to cause
illness in humans.

Leptospira interrogans is
associated with the most severe
form of leptospirosis and has
been detected in three different
localities on Sao Tiago.

Water and mud contaminated
with urine from infected animals
such as rodents, to include
Rattus rattus and Mus
domesticus.

Distribution: Potentially found in
urban/sub-urban areas and
villages were animals are
present.

Seasonal Abundance: Year-
round. Heavy rains and flooding
increase risk.

Rabies

Pathogen

Vector/Transmission

Disease & Vector
Ecology

Rabies lyssavirus is a
Rhabdovirus with an extremely
large host range and global
distribution.

Exposure to animal bites or
saliva of infected dogs, bats, or
other wildlife.

Distribution: Potentially found
throughout urban/sub-urban
areas and villages.

Seasonal Abundance: Year-
round.
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Q Fever

Pathogen

Vector/Transmission

Disease & Vector
Ecology

Q fever is caused by the
bacterium Coxiella burnetii.

Direct and indirect contact with
infected livestock or other
animals, their bedding, or bodily
fluids; exposure is primarily
respiratory. Human-to-human,
ingestion of unpasteurized milk
products, and tick transmission
is rare.

Distribution: Potentially found in

areas where livestock are
present.

Seasonal Abundance: Year-

round.
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Checklist of Medically or Veterinary Important Arthropods

The list compiled is unlikely to represent all medically and veterinary important
arthropods on the Cabo Verde archipelago since there is much work that remains to be
done to fully describe and catalogue the fauna biodiversity on the islands.

Ants Periplaneta brunnea
Formicidae
Hypoponera eduardi Fleas
Pachycondyla cribata Hectopsyllidae
Pachycondyla senaarensis Tunga penetrans
Solenopsis geminate
Solenopsis orbuloides Pulicidae
Tetramorium caldarium Ctenocephalides felis
Tetramorium simillimum Echidnophaga galinacea
Pulex irritans
Bees
Apidae Flies
Apis mellifera Calliphoridae
Auchmeromyia senegalensis
Bed Bugs Chrysomya albiceps
Cimicidae .
Cimex hemipterus Muscidae
Musca confiscata
Biting Midges Musca crassirostris

Musca domestica
Musca sorbens
Musca vitripennis
Musca xanthomelas
Muscina stabulans
Stomoxys calcitrans
Stomoxys sitiens

Ceratopogonidae
Culicoides imicola
Culicoides schultzei
Culicoides nivosus

Blister Beetles

Meloidae . Stomoxys niger
Cyaneolytta fryi
Sitaris solieri Phoridae
Zonitis fogoensis Megaselia scalaris
Bot Flies Sarcophagidae
Oestridae Sarcophaga cruentata
Oestrus ovis Wohilfahrtia trina
Centipedes Simuliidae
Scolopendridae Simulium rificorne
Scolopendra morsitans
Scolopendra subspinipes Tabanidae
Atylotus agrestis
Cockroaches
Blattellidae Lice, Chewing
Blattella germanica Menoponidae
Actornithophilus (Clypeodon) pacificus
Blattidae
Periplaneta americana Lice, Sucking
Periplaneta australasiae Pediculidae
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Pediculus humanus

Pthirus
Pthirus pubis

Louse Flies/Keds
Hippoboscidae
Hippobosca rufipes
Hippobosca equine
Olfersia aenescens

Mites
Acaridae
Tyrophagus putrescentiae

Ceratozetidae
Africacarus calcaratus

Sarcoptidae
Sarcoptes scabiei

Tetranychidae
Bryobia praetiosa

Mosquitoes
Culicidae
Aedes aegypti
Aedes caspius
Anopheles arabiensis
Anopheles pretoriensis
Culex bitaeniorhynchus
Culex pipiens pipiens

Culex pipiens quinquefasciatus

Culex pipiens Hybrids
Culex tigripes
Culex tritaeniorhychus
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Culiseta longiareolata
Lutzia tigripes

Scorpions

Buthidae
Hottentotta hottentotta

Spiders

Ticks

Miturgidae
Cheiracanthium halophilum

Cheiracanthium melanostomellum
Cheiracanthium mildei

Theridiidae
Latrodectus cinctus
Latrodectus geometricus
Latrodectus obscurior
Latrodectus pallidus

Sicariidae
Loxosceles rufescens

Argasidae
Ornthodoros capensis

Ixodidae

Amblyomma variegatum
Hyalomma species
Rhipicephalus decoloratus
Rhipicephalus sanguineos

Wasps

Vespidae
Polistes fortunatus

Polistes rubiginosus
Pseudepipona semiaethiopicus



Hazardous Animals and Plants

Cabo Verde has limited terrestrial biodiversity but ranks among the world’s most
biodiverse marine habitat. The mammals are restricted to five species of bats, three
species of rodent, one primate species, and an introduced species of mongoose.
Livestock and feral livestock animals are common. Reptiles are restricted to toads,
geckos, and skinks; there are no snakes. Birds are plentiful, with over 130 migrant
species reportedly visit the archipelago. The marine life includes over 20 species of
whale, dolphin, and porpoises and the island’s beaches are critical nesting areas for
loggerhead turtles. More than 60 ray and shark species are also found.

The only hazardous animal or plant reported are cone snails. In Cabo Verde, there are
52 described Conus species, approximately 10% of the global diversity. All cone snails
are predators that use a venom, consisting of an array of peptide toxins, to immobilize
their prey. Their venomous toxins can all be dangerous to humans, however there has
been limited data collection in this regard. In Cabo Verde, there has been one
documented report of a non-fatal sting by Conus (Chelyconus) ermineus. All cone snails
should be handled with caution, or avoided all together.

Conus (Chelyconus) ermineus

Image Remarks

C. ermineus W% | Risk severity: HIGH

Born, I. von, 1778

Common name: Turtle cone

Characteristics: Fish-hunting, predatory sea snail belonging to
the family Conidae. Typically, smaller than 4 inches (103 mm)
in length. Usually burrow into loose sand or bottom debris
during day, hunt at night. They harpoon (sting) prey w/ 1-cm.
long hollow radular tooth, through which they inject venom.
They have been found in 0-100 m deep water.

Distribution: Can be found in waters Venom: Fish-hunting cone snail venom is much more lethal to
from the Caribbean Sea and Gulf of mammals than other cone snail venom (e.g. mollusk/worm-

Mexico to waters off the coast of hunting). C. ermineus venom is a Conantokin-E subtype that
West Africa and Indian Ocean near contains the toxin 6-EVIA. &-EVIA inhibits neuronal Na+
Tanzania. Non-endemic to Cabo channel inactivation, which increases the duration of action
Verde, but found off the coast of all potentials in myelinated axons and spinal neurons, and it
islands. considerably enhances nerve terminal excitability and synaptic

efficacy at the neuromuscular junction. The venom exhibited
strong excitatory effects/shivering (90% of the time) followed
by death in mice models.

Photo by Almed2. Original. https://upload.wikimedia.org/wikipedia/commons/6/64/Conus_ermineus_1.jpg
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Chemical Control of Pests and Vectors

Detailed recommendations for the selection, application and use of pesticides in field
situations worldwide, during contingency operations or military exercises can be found
in AFPMB Technical Guide #24, Contingency Pesticide Usage Guide. This guide is a
concise reference on: National Stock Number (NSN)-listed pesticides available through
military supply channels and designated for contingency use by one or more of the
Armed Services; their uses, dosages, and application methods; pesticide dispersal
equipment; information on surveillance, trapping, and safety equipment; personal
protective equipment against disease vectors; air-transport of pesticides that do not
meet transportation requirements; pesticide dilution and dosage formulas; and US
military points of contact overseas who can provide information on vector-borne disease
control in their respective areas of the world.

Copies of Technical Guide #24, Contingency Pesticide Usage Guide, can be downloaded
at https://extranet.acq.osd.mil/eie/afpmb/cac/techquides/tg24.pdf .
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Insecticide and Drug Resistance

Insecticide Resistance

Insecticide resistance poses a serious threat to operational vector control because there
are few classes of insecticides currently available that use different modes of action.
This is of critical importance in disease-endemic areas where no chemoprophylactic or
immunologic countermeasures are available (e.g. dengue fever).

Currently, Cabo Verde uses the larvicide temephos (organophosphate) and
deltamethrin (pyrethroid) indoor residual spraying/long-lasting insecticidal nets targeting
adult mosquitoes as a strategy to eliminate mosquito-borne disease. Public health
education highlighting source reduction, adulterated diesel oil larvicides, and predatory
fish (Gambusia sp.) are also employed. Dichlorodiphenyltrichloroethane
(organochloride), or DDT, and propoxur (carbamate) have been historically used as
well, but are not employed today. Importantly, temephos has been used since at least
1979 along with other widespread use of agricultural insecticides.

The few studies investigating insecticide resistance on Cabo Verde show some levels of
insecticide resistance in adult and larval mosquito populations. Studies in 2009, using
WHO kits, found adult Ae. aegypti populations from Sao Tiago (Santiago) were resistant
to DDT (4%) and had suspected resistance to Propoxur (0.1%). However, all
populations were fully susceptible to the organophosphate fenitrothion (1%) and the
pyrethroids deltamethrin (0.05%), permethrin (0.75%), and lambda-cyhalothrin (0.05%).
Studies in 2012, using CDC Bottle Assays, found adult Ae. aegypti were resistant at low
levels to diagnostic doses of deltamethrin (3 pg/uL) and cypermethrin (8 pg/ul), but were
susceptible to malathion (30 ug/ul).

Aedes aegypti larvae collected in Praia in 2012 and 2014 showed low levels of
temephos (technical grade, 0.014-0.050 mg/L) resistance. A sub-population of the
original 2012 larvae from this study was retested in 2014 and found susceptible. The
2014 Ae. aegypti larvae were also found susceptible to the insect midgut disrupting
biolarvicde, Bacillus thuringiensis serotype israelensis (Bti)(lypholized standard, 0.004-
0.05 mg/L), and against the chitin-inhibiting insect growth regulator, diflubenzuron
(technical grade, 0.4-3.5 pg/L).

Bti and temephos commercial products were evaluated in 2017 against An. arabiensis,
An. pretoriensis, Ae. aegypti, and Cx. pipiens s.l. larvae and mortality was measured
after 24 hrs of exposure. Temephos was evaluated at two doses, the WHO
recommended dose (0.25 mg/L) and the actual dose (1 mg/L) that Cabo Verde health
officials employ in their vector control program. Anopheles mortality rates were 43% and
69%, respectively; Ae. aegypti mortality rates were 90.9% and 98.3%, respectively; and
Cx. pipiens s.l. mortality rates were 79% and 92.9%, respectively. All Anopheles,
Aedes, and Culex larvae exposed to a Bti (dose ranged from 3-15 kg/ha) were
susceptible.

Arthropod insecticide resistance can be associated with many physiological
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mechanisms, to include target site insensitivity and metabolic detoxification, which allow
resistant arthropods to survive exposure to toxic substances. Organophosphate target-
site insensitivity is often related to alterations in the acetylcholinesterase gene and
polymorphisms in the voltage-gated sodium channel gene (Na,) - called kdr (knockdown
resistance) mutations — are often related to target-site insensitivity of pyrethroids and
DDT. Mutations in the cytochrome P450-dependent monooxygenases (MFOs or
CYP450s), esterases (a, B, and nonspecific), and glutathione S-transferases (GSTs)
increase arthropod’s capacity to metabolize insecticides.

Slight changes in the activities of GST, MFO, a-esterase and -esterases were detected
in 2012 Ae. aegypti studies, but there were no significant changes in the same
populations in 2014. Target site resistance mutations were not detected in these
studies. The same was true in the 2016 Ae. aegypti studies, which did not detect any
previously published kdr (Nay) mutations, such as V1016G/I, S989P and F1534C, and
they did not identify any other non-synonymous mutations in these regions of the gene.
However, in 2015, the L1014S allele of the Na, gene (kdr-east target site insensitivity)
was detected at low frequency in An. arabiensis populations collected in Praia;
however, phenotypic insecticide resistance studies on Anophelines have not been
performed on Cabo Verde. One small study of adult An. gambiae s.I. collected in Praia
did show tolerance to deltamethrin. The G119S mutation in the Ace-1R gene (target site
insensitivity), L1014F of the Na, gene (kdr-west target site insensitivity), and L119F-
GSTEZ2 (metabolic resistance) have not been detected in any An. arabiensis
populations.

Despite the relatively low levels of insecticide resistance in the mosquito vector
populations and the limited detection of targeted insecticide resistance mechanisms in
the populations tested, objective analysis using pre- and post- control surveillance
should be used to evaluate the effectiveness of the insecticide being used. Other
mechanisms that were not targeted by these studies could be present in the vector
populations. Moreover, all of these studies were conducted on Sao Tiago (Santiago),
primarily in Praia. The geographic distribution of the L1014S mutation is unknown and
data on the insecticide resistance status of other island mosquito vector populations is
lacking. The kdr-east target site insensitivity detected in An. arabiensis means that
pyrethroid resistance may arise, be quickly selected, and may affect future Anopheles
operational control efforts in Cabo Verde. In the event that control measures are not
working with a particular insecticide, alternative insecticides (AFPMB Technical Guide
24) using a different mode of action should be procured and used. Consult your regional
entomologist for determination of an appropriate alternative.

Antimalarial Drug Resistance

The majority of malaria cases occur in regions where U.S. forces currently or historically
operate. Although many endemic country adult nationals have some degree of
immunity, most U.S. military personnel lack this limited protection and are susceptible to
potentially lethal Plasmodium infections without the proper use of chemoprophylaxis.
U.S. military health professionals prescribe a variety of chemoprophylaxis medications
depending on the geographic risk and knowledge of antimalarial drug resistance
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circulating in the operating area. Antimalaria drug resistance is caused by mutations in
the Plasmodium genome. For example, several P. falciparum mutations have been
associated with resistance to several anti-malarial drugs: pfdhfr (target for anti-malaria
drug pryrimethamine), pfdhps (target for sulfadoxine), pfcrt (target for chloroquine),
pfk13 (target for artemisin) and pfmdr1 (target for mefloquine, chloroquine).

Since 2006, the Cabo Verde Ministry of Health malaria policy is to hospitalize all non-
complicated cases and treat the patients with artemisin-based combination therapy
(ACT): artemether and lumefantrine, which targets Plasmodium’s erythrocytic asexual
stage. In addition, patients receive primaquine at the start of treatment to prevent
transmission and interrupt the spread of the disease by targeting the gametocytes.
Severe malaria cases are treated with intravenous artesunate.

Following the 2017 malaria outbreak in Cabo Verde, P. falciparum isolates collected
from patients were molecularly characterized to provide a knowledgebase for future
malaria prevention and treatment strategies. The chloroquine-resistant CVIET haplotype
(pfert) was detected in all samples analyzed, with the exception of one wild type
haplotype (CVMNK) detected. The wild-type haplotype (S436/A437/K540) of the
sulfadoxine-pyrimethamine-resistant mutation (pfdhps) was present in all samples. The
triple-mutant IRNI haplotype (S108N/N511/C59R) associated with pryrimethamine-
resistance (pfdhfr) was detected in all analyzed samples. Nearly 90% of the samples
analyzed for mefloquine-chloroquine associated resistance (pfmdr1) were the NFD
haplotype (N86/F184/D1246). No mutations associated with artemisinin resistance
(pfk13) were identified. This data has a high level of similarity to other West African
Plasmodium populations.
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Personal Protective Measures

For additional information, refer to Armed Forces Pest Management Board Technical
Guide No. 36, Personal Protective Measures against Insects and other Arthropods of
Military Significance.

Personal protective measures are the first line of defense against arthropod-borne
disease and may be the only protection for military personnel deployed in the field. All
personnel should adhere to the DoD Insect Repellent System and follow a medical
provider’s direction for available chemoprophylaxis and applicable immunization
requirements

DOD INSECT REPELLEM

Wear 2 Pastorp-reated A ppty BEET ar

1 DEET o Sraperhy waas your Sleap inekie 3
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Imchnrg-draasar™ zlemirn cown and anugly
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Figure 3. DoD Insect Repellent System

Proper wear of the uniform and appropriate use of repellents can provide high levels of
protection against blood-sucking arthropods. The uniform fabric can provide a
significant mechanical barrier to mosquitoes and other biting insects. The uniform
should be worn to cover as much skin as possible if weather and physical activity
permits. When operating in tick- and chigger-infested areas the pants should be bloused
into the boots to prevent arthropods from crawling into pants and boots.

Personnel should check themselves frequently when walking through tick-infested
areas. If ticks become attached, the simplest and best method of removal is by a slow,
steady pull with a pair of tweezers or forceps. Do not squeeze the body but grasp the
tick where the mouthparts enter the skin and pull firmly until the tick is extracted. Be
careful not to break off the mouthparts and leave them in the skin. Wipe the bite area
with an antiseptic. If the hands have touched the tick during the removal, wash them
thoroughly with soap and water or an antiseptic since tick secretions may contain
pathogens.
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In addition to an individual member’s force health protection measures, it is important
that protective measures for military working animals are also administered. Applicable
vaccines, chemoprophylaxis, and dermal insect repellent are all advisable. All measures
should be administered under the guidance of a certified veterinarian.

Table 1. Personal Repellents Available in the National Stock System

NSN

Repellent

3740-01-137-8456

Insect Repellent, personal application, 5% benzocaine, 10%
precipitated sulfur (Chigg-Away)

3740-01-284-3982

Insect Repellent, personal application, Ultrathon (3M/EPA 58007-1)

3740-01-584-8393

Insect Repellent, personal application, 30% DEET (SP532-
Ultra30/LippoDEET)

3740-01-584-8598

Insect Repellent, personal application, 25% DEET, pump spray bottles (Cutter
Backwoods DEET Insect Repellent)

3740-01-619-4795

Insect Repellent, personal application, 20% Picaridin, pump spray
bottle (NATRAPEL Insect Repellent)

3740-01-656-7707

Insect Repellent, IR3535 pump spray bottle (Bullseye Bug Repellent)

Before deploying,

permethrin may be applied to uniforms, bed nets, and tentage that are not

factory treated. Permethrin products are not for use on the skin. Always follow manufacturer’s
label and directions.

Table 2. Permethrin Products Available in the National Stock System

NSN

Permethrin Product

3740-01-334-2666

Insect repellent, clothing application, 40% permethrin, liquid (2-Gal
sprayer)

3740-01-278-1336

Insect repellent, clothing application, aerosol (Permethrin Arthropod Repellent)

6840-01-345-0237

Insect Repellent, clothing application, Individual Dynamic Absorption Application
(IDAA) Kit ("IDA Kit"), 40% permethrin

6840-01-692-7397

Insect Repellent, clothing application, 0.5% permethrin, in a trigger spray
dispenser (Sawyer Premium Insect Repellent)
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Links to Additional Information

AFPMB Technical Guide 24, Contingency Pest Management Guide:
https://extranet.acq.osd.mil/eie/afpmb/cac/techquides/tg24.pdf

AFPMB Additional Technical Guides, and Pesticide and Equipment lists:
https://www.acq.osd.mil/eie/afpmb/products.html

Central Intelligence Agency The World Fact Book — Cabo Verde:
https://www.cia.gov/the-world-factbook/countries/cabo-verde/

Gideon Online:
https://www.gideononline.com/ebooks/country/infectious-diseases-of-cape-verde/

IR Mapper - Insecticide resistance mapping worldwide:
http://www.irmapper.com/

National Center for Medical Intelligence — Cabo Verde:
https://www.ncmi.dodiis.mil/product/idra_db.php?co=CPV

National Institute of Public Health, Cabo Verde — Entomology Reports:
https://www.insp.gov.cv/index.php/pilar-02-laboratorio-nacional-de-saude-publica

Walter Reed Biosystematics Unit (WRBU) Species Profiles:
https://wrbu.si.edu/vectorspecies

WRBU Insect keys and identification services:
http://www.wrbu.org/index.html

WRBU VectorMap — Vector and vector-borne distribution maps:
http://vectormap.si.edu/
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