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• You come with experience and skills

• We want your full participation

• Sessions are mixed in style and interactive and will give

you an oversight of the key issue

Our Training Approach
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• Purpose built initiative designed to strengthen the capacity 

of humanitarian organisations to control malaria and  vector 

borne diseases in emergencies.

• Core technical and operational skills: best practice in 

epidemiology, assessment and planning, surveillance, 

vector control and personal protection, diagnosis, case 

management, community mobilisation and operational 

research.

• A charitable, not-for-profit, non governmental organisation, 

registered in the UK

The MENTOR Initiative
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• Mr Adrian Connelly - The MENTOR Initiative

• Dr Richard Allan OBE – The MENTOR Initiative

• Dr Tom Mascari - SC Johnson 

• Seline Omandi - KEMRI

Your Facilitators 
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Introductions
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Housekeeping
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Training Schedule
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Group rules 
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Pre-Test

Why?
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Vector Borne Diseases



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

• A vector-borne disease is caused by a 
pathogenic microorganism transmitted by 

an arthropod or other agent. 

• Transmission requires at least three different 

living organisms: 

• Pathogenic agent (virus, protozoa, 

bacteria, or helminth) 

• Vector (i.e. arthropods such as ticks or 

mosquitoes) 

• Host (reservoir or human)

Vector Borne Diseases
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Global Burden of VBDs 

One or more VBDs threaten 

more than 80% of the world 

population. 

VBDs are transmitted either mechanically (flies) or biologically 

(snails, rodents and blood feeding arthropods)

Blood feeding arthropods (mosquitoes, sandflies, black flies, 

tsetse flies, others) are primarily responsible for transmitting 

17% of all infectious disease in humans.
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Increasing Conflict & Forced 
Displacement

Source: 
UNHCR 

Since 1946, 

intrastate & 

international 

wars have 

quadrupled. 

Over 120 armed 

conflicts in 20250
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Forcibly Displaced 
Worldwide

predicted to reach 139,300,000 in 2025
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Acled

14

Conflict vs VBD distribution - December 2024

2.38% in 2023

ACLED 2024

UNHCR
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Natural disasters ramp up VBDs, 
human exposure and displacement

• 210 countries suffered natural disasters between 2015 and 2024, with 264.8 million 

forced displacements from homes 

• 9.8 million living as internally displaced by natural disasters in 94 countries (92% 

were VBD endemic)            (IDMC June 2025)
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Vulnerability to VBDs in 

Emergencies
UN reports >274 million in need of 

humanitarian assistance in 2022, 

339 million predicted for 2023:

• Camps / settlements poorly sited where no one else will live

• Poor shelter = increased exposure to insect bites

• Poor water container water management & flood / surface 
water = increases vector numbers and disease transmission

• Inadequate solid waste management increases vector pop. 
& disease

• Open defecation sites & poorly maintained latrines 

increase flies numbers and disease transmission

• Malnutrition decreases immune system, increases 

complexity of case management and risk of death
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Where are the refugees? Camps or Urban?

17

Since 2012: All (ex. Ukraine) source countries for displaced 

people were VBD endemic & 

73% refugees fled to countries endemic for VBD

In 2022: 172 countries hosting displaced populations in 

camps and urban centers (58% at some point) 
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When Urban centers are targeted

Increased exposure

Breeding sites

Destroyed / health services

Destroyed supply chains

Damaged infrastructure, water 
supplies and drainage

Crippled public services

Crippled / fled health workers

Nutrition suffers

Refugees and / or IDPs may fair 
the worst. 

18
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Living conditions in undamaged Urban centers change for 
everyone too, not just IDPs

Displaced may sleep in 
the open
Urban authorities may 
host displaced in schools, 
warehouses, stadiums
Host families often share 
homes with displaced, 
where they share 
language / ethnicity

19

• Unofficial settlement sites are common

• Formal camp settings in and around urban settlements are 

common

• Repurposing urban “open areas” for shelters, temporary 

WASH services often increases vector populations and 

nears the human blood meal.
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Introduction to mosquito-borne 

diseases 
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The Key Mosquito Species for VBDs

Aedes Culex               Anopheles

Each genus has many species, relatively few vector human D. Spp. 

have key similarities and differences that make them more or less 

vulnerable to control in aquatic or adult stages.  

Dengue, YF, 

Chikungunya, 

Zika

West Nile, RVF, JE, 

others

Malaria, LF

112 mosquito genera

>3500 different species of 

mosquitoes worldwide
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• Mosquitoes
– Anopheles transmit malaria and filariasis

– Culex transmit filariasis, arboviruses

West Nile, Japanese Encephalitis ….

– Aedes transmit dengue, chikungunya & 
Yellow Fever, and Zika…

Vectors - Mosquitoes 
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VBDs killed est. 700,000 

people in 2015. Malaria 

accounted for 429,000 

(61%). 

By 2021 annual malaria 

deaths had risen to 

621,000 pushing annual 

VBD deaths an 

estimated 1,018,032. 
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Figure 1. Global Annual Malaria 
Deaths 

in World Malaria Reports 

WMR 2011 onwards WMR 2010

Figure 1 is constructed using exclusively the global annual malaria deaths as reported in

the World Malaria Reports from 2000 to 2022.

Since 2021 est. 80% global 

malaria deaths were in 

11 countries in Africa. 

Tropical belt - W to E Africa. 

8 of the 11 countries are 

experiencing or recovering 

from active conflicts and 

mass population 

displacements, involving 

many millions

Mosquitoes – the most important disease vector 
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Malaria

• 3 main Anopheles species transmit malaria in Africa

• Anopheles gambiae

• A. arabiensis

• A. funestus

• A. minimus (Vietnam, China, Taiwan)

• A. dirus (India, Bangladesh, Myanmar, Thailand)

• A stephensi (Middle East, Thailand and Africa)

• A. culicifacies (India, Pakistan, Iran)
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Children can die within 8 hours from onset of 

clinical symptoms

Unborn children & pregnant women are at great risk of death 
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Malaria – global distribution of Pf cases (2022)

Malaria Atlas Map Project, published 2024 
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Malaria film
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Lymphatic Filariasis 
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Lymphatic filariasis caused by infection with nematodes 
(roundworm) transmitted by mosquitoes.

3 species in humans of filarial (thread-like) worms:

• Wuchereria bancrofti: responsible for 90% of the cases

• Brugia malayi

• B. timori (limited)
. 

Lymphatic Filariasis
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• Hydrocoele

• Elephantiasis

• Tropical Pulmonary                                       

Eosinophilia

Clinical Disease
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• Culex spp

mosquitoes, urban and semi-
urban areas

• Anopheles mainly in rural areas 
(less efficient vector)

• Aedes and Mansonia, mainly in 
endemic islands in the Pacific. 

Lymphatic Filariasis Transmission:
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• 863 million people (~ 11% of the world’s 

population) living in 50 countries are at risk 

of infection

• At least 51 million people infected 

worldwide (as of 2018)

• 10-50% of men and up to 10% of women 

can be affected

• 70% of those infected live in the WHO 

South-East Asia Region, 20% in the 

African Region, and the remainder in other 

tropical areas

LF Epidemiology
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Epidemiology 
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Culex Pipiens & Quinquefasciatus Distribution

Nathan D. Burkett-Cadena, 2013 University of Florida
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West Nile Virus Distribution Globally

38

Ciota, Alexander & Kramer, Laura. (2013). Vector-Virus Interactions and Transmission Dynamics of West Nile Virus. Viruses. 5. 3021-47. 10.3390/v5123021. 

From 1999 - 2019 WNV >51,000 clinical cases reported, > 2,300 deaths, while an 
estimated 7 million have been infected in the US.
Unknown numbers in Sudan, but commonly reported. 
Ronca SE et al (2021) A 20-year historical review of West Nile virus since its initial emergence in North America: Has West Nile virus become a 

neglected tropical disease? PLoS Negl Trop Dis 15(5): e0009190. 
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Aedes Mosquito

Dengue

Zika 

Chikungunya

Yellow Fever

Aedes Mosquito Bourne Diseases 
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Aedes spp. Includes highly efficient virus vectors 

NB/ Aedes aegypti has three sub species. Only one lives in human settings and feeds on humans. Another lives in 

natural habitats without humans, the last is rare.  These also have sub species 

regions which have more temperate climates
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Flavivirus

• Tend to be grouped in two clinical disease patterns:

– Hemorrhagic: Yellow Fever, Dengue

– Neurotrophic: West Nile, Japanese Encephalitis, Zika

• Dramatic resurgence of arboviruses in humans in 

last 20 years with expanded geography and new 

viruses



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

Dengue Fever

42

4 2022-WCP-0053 Draft.docx (europa.eu)Reported in Africa since 1926

2022: 3,766,153 cases worldwide & 3 582 deaths

In 9 countries in the 1960s, now in 136 countries

https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-51-2022.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-51-2022.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-51-2022.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-51-2022.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/communicable-disease-threats-report-week-51-2022.pdf
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Dengue Clinical Syndromes
Incubation period 3-14 days

Syndromes – Old definitions

– Undifferentiated fever (infection may be subclinical in children or 

causes a self-limited febrile diseasehe patient experiences fever with mild non-specific 
symptoms that can mimic any number of other acute febrile illnesses) 

– Classic dengue fever

– Dengue hemorrhagic fever (Plasma leakage, no shock)

– Dengue shock syndrome ( shock)
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• Fever, often acute onset

• May have two peaks

• Headache, retro-orbital

• Muscle and joint pain

• Prostration

• Nausea/vomiting

• Rash

Dengue Fever: Signs & Symptoms
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Risk Factors Reported for DHF

Virus strain
Pre-existing anti-dengue antibody

– previous infection( risk factors for DSS were secondary  

infections with D2 which followed primary infections with D1,3 or 4)

– maternal antibodies in infants
Host genetics (host immune responses)
Age 
Higher risk in locations with two or more 
serotypes circulating simultaneously at high 
levels
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Petechiae
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Diffuse 

morbilliform 

rash with 

recovery 

from Dengue

Diffuse 

hemorrhagic 

rash with 

Dengue



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

Confluent 

rash 

with 

islands of 

normal 

skin

emedicinehealth.com
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Page 49

Only a small percentage progress 

to Dengue Hemorrhagic 
Fever (DHF) or Dengue 
Shock Syndrome (DSS)

Dengue Clinical Syndromes

DSS

DHF

Dengue Fever

Asymptomatic infection

Dengue without warning signs

Dengue with warning signs

Severe dengue
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Page 50

Conclusion: Virus isolation, antigen-capture ELISA detects Dengue 3 days after 

infection; other tests (inc. RDTs) are not useful until 11 days after infection

Dengue Clinical Syndromes
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Dengue - RDTs
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• Fluids

• Rest

• Monitor blood pressure, hematocrit, platelet count, level 

of consciousness

• Antipyretics

• Avoid invasive procedures when possible (risk of 

bleeding)

• Unknown if the use of steroids, intravenous immune 

globulin, or platelet transfusions are effective

• Patients in shock may require treatment in an intensive 

care unit

Treatment of Dengue Fever
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• During epidemics of dengue, the chances of infection 

among those previously not exposed to the virus are 

generally 40% to 50%, but can reach 80% to 90%

• Case Fatality Rate ~ 10% 

• Without proper treatment, DHF fatality rates can 

exceed 20%.

• Wider access to medical care and health providers 

with knowledge about DHF (who can recognise and 

treat) can reduce death rates to less than 1%

Dengue Epidemics
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Is it contagious?
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• YES, only if you have Aedes

• NOW, focus on mosquito control strategies

• Since we have 

– NO treatments

– NO vaccines

– …and conditions for Aedes breeding!

Dengue epidemics
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TAK – 033 is only approved for use in people who have never had a dengue infection, 

and is only licenced in a few countries . 
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Chikungunya
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• Viral infection

• Carried by female Aedes aegypti 

and Aedes albopictus mosquitoes

• May develop to chronic disease

• High risk in the very young and old 

• No specific treatment known

– Symptomatic treatment and supportive care

Chikungunya
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• Appear 3-7 days after bite → 

generally self-limiting and last for 

2–3 days 

• Sudden onset of:

– Fever

– Joint pain

– Muscle pain

– Nausea

– Rash

Chikungunya - ClinicalChikungunya – Symptoms 

Pan American Health Organization, Flickr (Creative Commons)

Pan American Health Organization, Flickr (Creative Commons)
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Chikungunya – Diagnosis 

• Serological testing 

– Indirect Immunofluorescence Assays (IFA)

– ELISA

– Hemagglutination inhibition (HI)

– Micro-neutralization (MNt)

• NAATs (PCR)

• RDTs available but not widely used
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Chikungunya - Treatment 

• No specific anti-viral treatment

➢ Ribavirin has shown some use *

• Symptomatic treatment and supportive care

– Rest and fluids

– Anti-inflammatory drugs (Ibuprofen, Naproxen, Paracetamol)

– Antipyretics

• Vaccines developed, but none licensed to-date 

Chikungunya – Treatment 

* Ravichandran R and Manian M (2008) Ribavirin therapy for Chikungunya arthritis. J Infect Dev Ctries 2: 140-142. 
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Zika Virus
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Where did it come from?



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

Zika Forest

Lake Victoria

UGANDA

South Sudan

Dem. Rep.

Congo

Kenya

Kampala

Entebbe

Tanzania

Rwanda
100 miles
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Zika Virus Transmission Cycle

Slide adapted from Tom Monath, NAS Zika Workshop 2-16-16. / Image source: Nature Reviews | 

Microbiology

Domestic breeding

Aedes aegypti

Aedes hensilli

Aedes africanus

Aedes albopictus

Tree-hole breeding Aedes spp.

Urban/
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Origin of Zika

• ZIKAV was first isolated in 

1947 in the Zika Forest of 

Uganda from a sentinel 

rhesus monkey that was 

part of a yellow fever 

research study

• It was later identified in 

humans in 1952 in Uganda 

and the United Republic of 

Tanzania Wikimedia Commons: Md. Tareq Aziz Touhid
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Researchers trap Aedes mosquitoes from canopy platform hoping to 

isolate yellow fever, but isolate same virus that had sickened Rhesus –

they name it Zika.

1948



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

Epidemiology

Messina, J.P. et al. (2016). Mapping global environmental suitability for Zika virus. eLife 2016;5:e15272. 
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– Dengue

– Chikungunya

– Leptospirosis

– Malaria

– Riskettsia

– Group A Streptococcus

– Rubella

– Measles

Differential diagnosis

Based on typical clinical features, the differential 

diagnosis for Zika virus infection is broad. 

Considerations include:

Sirohi, D. et al. (2016). The 3.8Å resolut ion cryo-EM structure of Zika virus. Science, 22; 352: 467–470.
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• Most infections  = 

asymptomatic

• Most common symptoms

– Acute onset of fever

– Maculopapular rash

– Joint pain

– Conjunctivitis

– Muscle pain

– Headache

Symptoms
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Treatment

▪No treatment available for Zika virus infection or its 

associated diseases

▪Symptoms of Zika virus infection are usually mild

▪People with  symptoms such as fever, rash, or 

arthralgia should get plenty of rest, drink fluids, and treat 

pain and fever with common medicines 

▪If symptoms worsen, they should seek medical care 

and advice
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Brazil Epidemic
May 2015 – ?

• Began in North Brazil, one 

of country’s poorest 

regions

• Dengue-like outbreak -

doença misteriosa

• Rapid spread: 500K –

1.3M cases

• 25X increase in 

microcephalic babies 

reported

• Uptick in Guillain-Barre 

cases
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Brazil Epidemic → Pandemic

Source: CDC as of Apr. 18, 

2016

66 countries worldwide reporting ZIKV transmission

April 26th, 2016
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Why epidemic emergence now?

• Herd immunity in Africa 

• Viral mutation

– Brazil strain 5 mutations from 
FP—NS codon

– increased fitness for 
replication in mosquito host 

– increased fitness for human 
host with increased viremia

• Stochastic introduction into 
naïve populations

• Immune enhancement in 
dengue infected hosts

Sources:  Weaver et al, Antiviral Research 2016  doi:10.1016/j.antiviral.2016.03.010 and Russell PK, et al. PLOS Neg Trop 

Diseases 2016 doi:10.1371/journal.pntd.0004589

Map showing the known distribution of Zika virus based on 

serosurveys, virus detection, and laboratory-diagnosed cases. 
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Yellow Fever
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• Viral infection (Flavivirus, same family as dengue)

• May kill 

• High risk 

• No specific treatment known

– Symptomatic treatment and supportive care

• Good vaccines exist, though coverage is often low
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Like other diseases, humans are not the main 

target:
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1. Endemic

2. Transitional

3. Low potential for 

exposure

4. No risk

New categories of risk 

for YFV transmission: 



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES



REDUCING DEATHS AND SUFFERING 
FROM TROPICAL DISEASES

West Nile Virus
Transmitted by mosquitoes (Culex) to birds normally, but mamals and humans can 

be infected too. 

Human Disease Symptoms:

About 20% of WNV infections in humans may cause West Nile fever (WNF), 

characterised by:

• headache

• malaise

• fever

• myalgia

• vomiting

• rash

• fatigue

• eye pain

Less than one per cent may 

cause West Nile neuroinvasive disease (WNND) that affects the nervous system.
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Culex Pipiens & Quinquefasciatus Distribution

Nathan D. Burkett-Cadena, 2013 University of Florida
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Risk for people

Risk factors include:

• advanced age

• tumours in the brain

• high blood pressure

• blood disorders

• diabetes

• kidney diseases

• alcohol abuse

• genetic factors

• The mortality rate among people 

who develop WNND can be up to 17%.

Treatment and Vaccines: No specific treatments, only supportive care. 
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West Nile Virus Distribution Globally

85

Ciota, Alexander & Kramer, Laura. (2013). Vector-Virus Interactions and Transmission Dynamics of West Nile Virus. Viruses. 5. 3021-47. 10.3390/v5123021. 

From 1999 - 2019 WNV >51,000 clinical cases reported, > 2,300 deaths, while an 
estimated 7 million have been infected in the US.
Unknown numbers in Sudan, but commonly reported. 
Ronca SE et al (2021) A 20-year historical review of West Nile virus since its initial emergence in North America: Has West Nile virus become a 

neglected tropical disease? PLoS Negl Trop Dis 15(5): e0009190. 
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