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Integrated Vector Management
for Malaria Control
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Potential Malaria Vectors in the United States

| Anopheles quadrimaculatus

[ 1 Anopheles freeborni
I Anopheles albimanus & A. quadrimaculatus

Source: www.cdc.gov/malaria
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3 lllinois: 1,400/87: 1999-2006
Mosquitoes: die-cold, live-warm.: SLE, WNV, Dengue,

/ Malaria

Avian, animal or mosquite infections.
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MALARIA MORBIDITY AND MORTALITY RATES IN ALL STATES" REPORTIMG
CASES** AND DEATHS™* DURING 1920- 1946 INCLUSIVE
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Malaria.had been largely eliminated
in the U'S, by the time the Centers
/ for Disease Control (CDC) first used

}l}b INn spray campaigns in 1947.

MCDC & four-year spray effort was
P\ designed to prevent the
* reintroduction of malaria from troops

comlng home from World War Il
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The pockets that persisted Iin the
South until the late 1930s were
' %i,vcontrolled by the Tennessee
alley Authority s efforts to cut
down on mosquito breeding
sites by draining swamps and

protect the population by
building well-screened houses
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« Drainage activities, Virginia, 1920's
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The Global Burden of Malari
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Anophele

H 1.5 - 2.7 million deaths annually
H 300 - 500 million people infected
B Every 30 seconds, a child dies of malaria




Global distribution of dominant malaria vectors, 200
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Global distribution of malaria transmission risk, 200
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Estimated incidence of clinical malaria episodes-200

— T T i

per person per year
g 0-40-0.53

I 0-15-0.39
) 0.038-0.14

0.0018=0.03T
0.000000019-0.0018
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Multi-Factoral Causes of Increased Malaria:

¥ Increased Poverty:
Housing, EQucation, Health,
Social Services, Infrastructure

War

Deforestation:
Logg/ng Oll, Biofuels (Corn, Soy, Sugar, Palm)
Road Building

Climate Change/Global Warming

International Monetary Fund (IMF)
World Bank
World Trade Organization (WTO)

Copyright 2007, Howard Ehrman, hehrman@uic.edu
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2 studies in the Amazon rainforest have shown a link betéleen
deforestation and an increased risk of malaria-




Malaria
Transmission Plasmodium
Cycle sporozoites

Liver
infection
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Inte%ra ted Vector Management

WTlarvicides

/

Hage

learing Canals/Remove Algae

=
X

QR OC-—rcpelling calcium hydroxids
ne) on walls

creens
HOLLS & Cleaning
Vegetation Clearance

HMosquito Repellant Trees
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Historically most effective campaign
against African vectors-eradication of
acudentally introduced Anopheles

mmblae from 54,000 km2 in northeast
- G Z|| 1928 1A7 (CAnar)
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Brazil Eradication Campaign was
Xepeated in Egypt in 1942-194

CopyrigUZﬂO? mward Ehrman, hehrman@uic.edu




1929-1947 Zambian Roan Valley 4
Copper Mines: Watson

X Sustained Survelillance: Human
ases, larvae and adult mosquitoes

farviciding
Vater Management
“ X Vegetation Clearance
~ XDrainage
" XHouse Screening
X Quinine Treatment

X Bednets
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X 3-5 years, malaria related mortality,
morbidity and incidence rates were
reduced by 70-95%.

X 20 years-Averted 4173 deaths and 161,
05 malaria attacks

¥The estimated costs per death and
malaria attack averted were US$858

- and US$ 22.20
~ X(Capital Investment $167/person (1995)

" =Maintenance Costs $22-$99 disability
adjusted life year (DALY) averted

Copyright 2007, Howard Ehrman, hehrman@uic.edu
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Initial Population: 6,067 -
Grew by 10% a year :

=
IS

Mortality Rate 32.3-Africans
; 23.4/1000-Europeans
o+ OBy 1941: 3.5 & 3.9

S
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2005 World Malaria Regor
é

L1 Treatment policies for Child
:._\"2 Insecticide-treated nets
3. Indoor residual spraying

14. Malaria control during epidemics
and complex emergencies

5. Malaria prevention (IPT) and
treatment in pregnant women
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E Vector Control

-1s defined by the WHO, Roll Back
Malaria, CDC, World Bank, Gates
Founaation, U.S. Gov't, Global Fund

and most NGO's as insecticides treated
nets and indoor residual spraying
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Life Cycle of a Mosquito

-~ Mosquitoes of different
species lay their eggs in a
/arety of water sources,
. Shaded & sunny, that
E range from small
containers to vast
expanses of marshland..
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Community members demonstrate the life cycle of mosquitoes
Africa Malaria Day, 2004 on Rusinga Island, Kenya

-W. Richard Mukabana, Gerry Killeen, et. al, Vector Control in Africa, Malaria Journal 2.06




Practicable adult mosquito sampling tools
at Rusinga Island Child and Family Programme/Christian Children's Fund-
Kenya, African Malaria Day, May 2004 on Rusinga




Field Training in Sampling Mosquito Larvae & Pupae
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Successful Community Implemented Drain Rehabilitation
Tanga, Tanzania
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Dar es Salaam, Tanzania
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Mbita, Kenya F
%
X5 yr Program, 4.5 Sqg Km, 8,000 People
X419 Habitats, 336 Man-Made

X Bacillus Sphaericus (long lasting) &
~__ Thuringienesis (Prevent Resistance) &
Applied

X Sentinel Sites

X House Sampling of Adult Mosquitoes
X Human Bites Reduced by 92%

X Malaria Cases Reduced by 91%

X Cost $0.85/year per person

Fillinger & Lindsay, 7ropical Medicine & International Health, Durham, UK 11.06
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Rainfall in mm
Rairdall in mm
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Thé bacterium Bacillus Sphaericus
@ long lasting) & Thuringienesis

Prevent Resistance) infects and kills
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mosquito larvae.
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' L The larvae feed on Bacilli sporeszand
"i___wcrystals suspended in the water.
% Within 10 minutes the spores and

¢ qrystals enter the gut of the larva
and the crystals dissolve.
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én, within 2 - 12 hours after
CI .stals have done their work, the
pores escape into the larvae’s Body

00

* cavity and the larvae die.
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ADULT

...an adult female mosquito...

PUPA
.develap into pupae. Unless
the cycle is stopped, the pupae
will emerge as adult mosquitoes
in about & week, ..then...

MOSQUITO LIFE-CYCLE

~= T
EGG RAFT/SINGLE EGG

...lays her eggs either on flood

prane soil or directly on water.

When there is enough water for LARVA

survival... ...the eggs hatch into tiny
wigglers known as larvae.
During the last underwater
stage instar, the larvae...

1st instar 2nd instar 3rd instar

Copyright 2007, Howard Ehrman, hehrman@uic.edu
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It is relatively safe éand
environmentally sound
. oL because it is highly selective,
g killing only mosquitoes




Malaria-endemic Africa

IS home to 521 million community
embers many of whom could be
gaged to apply low technology
ferventions at minimum cost given the
asic skills to dip for larvae, trap adult
osquitoes, distinguish Anopheles and
 Spray non-toxic bacterial insecticides.
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/- X The proportion of malaria

¢ attributable to modifiable

=% environmental factors (52%) is

“associated with policies and

practices regarding land use,

deforestation, water resource

. management, transportation,
settlement siting, housing, and
drainage.
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Who Decides and How?

X IMF?

~x\World Bank?

WTO?

< Or the People of each

community, country and
region?
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Lcon trolling Malaria
Reqwres the Active,
emocratic Participation of
-~ Community Residents in
Planning, Implementation
& Evaluation
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And the integration of
<economic, environmental
nd social justice
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