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Time for a new paradigm – Why?

Vector-borne diseases reported by states to CDC
Mosquito-borne diseases:

California serogroup viruses

Chikungunya virus

Dengue viruses

Eastern equine encephalitis virus

Malaria plasmodium

St. Louis encephalitis virus

West Nile virus

Yellow fever virus

Zika virus

Tickborne diseases:

Anaplasmosis/ehrlichiosis

Babesiosis

Lyme disease

Powassan virus

Spotted fever rickettsiosis

Tularemia
Fleaborne disease:

Plague

More cases in the US (2004-2016)
 The number of reported cases of disease
from mosquito, tick, and flea bites has more
than tripled.
 More than 640,000 cases of these diseases
were reported from 2004 to 2016.
 Disease cases from ticks have doubled.
 Mosquito-borne disease epidemics happen
more frequently.

Disease cases from infected mosquitoes, ticks, and
fleas have tripled in 13 years
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Source: Rosenberg R, et al. Trends in Reported Vector-Borne Diseases Cases – United States and U.S. Territories, 2004-2016. MMWR Morb Mortal Wkly Rep. Vol. 67 , 2018.
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Reported nationally notifiable mosquitoborne*, tickborne+, and
fleaborne disease cases – US states and territories, 2004-2008
60000

50000

40000

30000

20000

10000

0
2004

2005

2006

2007

2008

Reported mosquito-borne disease cases in US states
*

2009

2010

2011

2012

Reported mosquito-borne disease cases in US territories

2013

2014

2015

2016

Reported tickborne disease cases in US states

Mosquito-borne case counts include both locally transmitted and travel-associated cases.
total of 89 flea-borne disease cases (plague) were reported during 2004-2016, ranging from two cases in 2010 to 16 cases in 2015. The cases are not depicted
on the figure.
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Source: Rosenberg R, et al. Trends in Reported Vector-Borne Diseases Cases – United States and U.S. Territories, 2004-2016. MMWR Morb Mortal Wkly Rep. Vol. 67 , 2018.

More pathogens (2004-2016)
 Chikungunya and Zika viruses caused outbreaks in the US for the first time.
 Seven new tickborne pathogens can infect people in the US.

More people at risk
 Commerce moves mosquitoes, ticks, and fleas around the world.
 Infected travelers can introduce and spread pathogens across the world.
 Mosquitoes and ticks move are moving into new areas of the US, causing
more people to be at risk.

Reported disease cases from mosquitoes (2004-2016)

Disease counts include both locally transmitted and travel-associated cases.
Source: Rosenberg R, et al. Trends in Reported Vector-Borne Diseases Cases – United States and U.S. Territories, 2004-2016. MMWR Morb Mortal Wkly Rep. Vol. 67 , 2018.

Reported disease cases from ticks (2004-2016)

Challenges
•
•

•
•
•
•

Lack of proven control measures for Aedes aegypti (dengue, yellow
fever, chikungunya, Zika)
Lack of proven control measures for Ixodes scapularis (Lyme disease,
Powassan virus, anaplasmosis, babesiosis, Borrelia miyamotoi)
Insecticide resistance likely widespread
Eroding technical capacities at all levels; shrinking entomologic
workforce
Surveillance infrastructure diminishing
Patchwork of vector control units across the US
–
–

•
•

Largely underprepared
Focus on Culex mosquitoes, not Aedes aegypti

Diagnostics inadequate
Lack of vaccines

Vector surveillance & competency assessment;
National Association of County and City Health Officials
• Survey conducted of 1,083 vector control organizations
across the U.S.
• Five core competencies used to rank vector control
programs
• 84% of respondents demonstrated need of improvement in
at least one core competency area
• Top three areas for improvement
• pesticide resistance testing
• mosquito control based on surveillance data
• routine mosquito surveillance and species identification
Source: https://www.naccho.org/uploads/downloadable-resources/Mosquito-control-in-the-U.S.-Report.pdf

State and local health departments can:
 Build and sustain public health programs that test and track germs and the
mosquitoes and ticks that spread them.
 Train vector control staff on 5 core competencies for conducting prevention
and control activities

 Educate the public about how to prevent bites and control germs spread by
mosquitoes, ticks, and fleas in their communities.

Controlling diseases from mosquitoes and ticks requires 5
core competencies
Local health departments and vector control organizations must be able to:

2.

1.
Monitor
and track
mosquitoes
and ticks
locally.

3.
Use data to
drive local
decisions
about
vector
control.

Have an
action plan
to kill
mosquitoes
and ticks at
every life
stage.

4.

5.
Control
vectors
using
multiple
types of
methods

Conduct
pesticideresistance
testing.

A new paradigm
How will we get there?

“Responding to these challenges requires
scientific innovation and improved
translation of science into public health
action.”
This will require a focused and
coordinated effort among all stakeholders.

Newton’s
First Law of Motion

• Every object will remain at
rest or in uniform motion
in a straight line unless
compelled to change its
state by the action of an
external force.

Keys to Program Sustainability
Defining success
Improved public health practice

Charting a path to get there
Implementing an effective strategy

Measuring success
Defining and accomplishing measurable outcomes

Selling accomplishments
Success stories, improved health outcomes, reduction in disease

Creating a compelling narrative
Selling the vision and the promise for the cost-savings of
effective prevention/public health services

Partner support (organizations, universities, industry)

CDC Strategic Plan for Vector-Borne Diseases
Mission statement: Reduce illness and death from vector-borne diseases
Vision: To create a future where vector-borne diseases no longer threaten
public health
Goals:
1) Identify and detect vector-borne pathogens and diseases causing illness in people
2) Understand when, where, how often and how people are exposed to vectorborne pathogens
3) Prevent exposure to vector-borne pathogens and mitigate consequences of
exposure to them
4) Implement vector-borne disease diagnostics, surveillance, control and prevention
programs developed in goals 1-3

A Coordinated Strategy for Vector-Borne Threats
Advance Innovation & Discovery

Cutting edge diagnostic tools for the fast and
accurate detection of vector-borne infections
Identification of new and emerging vectorborne diseases & increased understanding of
existing vector-borne threats
R&D to develop ways to monitor and prevent
insecticide resistance and foster new vector
control technologies

Build Comprehensive Vector Programs

A skilled vector workforce that can respond to
the full variety of pathogens and the vectors
that transmit them

Robust state and local vector control programs
that can identify and mobilize for action
against existing and emerging threats

Vector-Borne Disease Prevention and Control - System Map

DVBD Funding over Time: 2002-2018
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Total $40.3
Lyme $7.38
VBD $33.0

2003
$43.8
$7.13
$36.7

2004
$40.2
$5.61
$34.6

2005
$43.3
$5.57
$37.8

2006
$50.4
$5.43
$44.9

2007
$32.1
$5.36
$26.7

2008
$31.5
$5.27
$26.3

2009
$31.5
$5.27
$26.3

2010
$35.6
$8.94
$26.7

2011
$32.0
$8.77
$23.2

2012
$31.8
$8.72
$23.0

2013
$30.1
$8.26
$21.8

2014
$37.0
$10.6
$26.4

2015
$35.0
$10.6
$24.4

2016
$37.0
$10.6
$26.4

2017
$37.1
$10.7
$26.4

2018
$49.3
$10.7
$38.6

DVBD FY18 Budget Increase and Future Plans
2018 Budget for Vector-Borne Diseases: $38,603,000
• $12.255 million increase over FY 2017

FY 2018 Budget for Lyme Disease: $10,700,000
• $25,000 increase over FY 2016/2017

FY 2018-2019 Approach (Redesign ELC for FY19)
• ~75% Extramural
‒ Base funding to all states
‒ ~9 states funded to build towards a comprehensive vector-borne disease program
(epi/surveillance, laboratory, vector control)
• 25% Intramural
‒ Advancing innovation and discovery

FY 2020 and beyond: Funding objectives
‒
‒
‒
‒

Sustain CoEs for additional 5-year cycles
Increase ELC support (from 9 to 50 Tier 3 programs)
Continued support for other partners
Increase intramural funding for innovation and discovery

Sometimes a poppy seed muffin ‘aint just
a poppy seed muffin…

 Personally I prevent tick bites by
putting all my ticks in muffins and
then eating them.
 Who at the CDC was traumatized
by muffins as a child?
 Potlucks at CDC must be a hoot.
 A total itch hunt.
 What happens if I can’t find them
– can I conseed?
 Just tumble dry your muffins on
high for 10 minutes. Dead ticks
will fall off, and your muffin will be
nice and warm.

The CDC’s new cookbook: “Key Lyme Pie and Other
Favorites” is available for pre-order on Amazon

Thank you!
For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.

