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Vector borne diseases

Arthropod borne viruses
+ Tick-borne Encephalitis
West Nile Virus
Northway Virus
Snowshoe hare Virus

Emerging public health threats
In the arctic regions of Canada,
Alaska & the Russian
Federation




Vector borne diseases

Mosquitos that transmit
WNYV are present in the
US and Canadian Arctic:

- Aedes canadiensis
- Aedes Vexans

- Culex pipiens

- Culex resuan

Dead bird surveillance
conducted 2000-2006 In
Alaska did not identify
WNV
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Adapted from Alan Parkinson PhD, CDC, Arctic Investigations Program




Tick-borne Encephalitis (TBE)

Over the past 20 years there has been a
substantial increase in TBE In Sweden
and shifts in northern latitude distribution.

This increase has been linked to global
warming and a change toward milder
winters and earlier arrival of spring. pames
- Increases In tick prevalence and infection

* Ixodes ricinus is the main vector for |

- Lyme borreliosis
. Tick-borne encephalitis

Lindgren E, Gustafson R. The Lancet, 2001;358:16-18




Tick-borne Encephalitis, Sweden
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Figure 1. White dots illustrate districts in Sweden where ticks were reported to be present (A) in the early
1980s and (B) in the mid-1990s. The study region is within the black line.

Lindgren et al. 2000




Changing Patterns of Insects

Lepidopterism in Alaska




Increasing Hymenoptera g

buzz
about

In Alaska

* The number of hymenoptera in Fairbanks
estimated to have increased 10 fold in 2006*

e Jack Whitman, a biologist with the
Department of Fish & Game**
Trapped 3,461 YJ on his property in a week
- Used 3 homemade traps
Destroyed 9 aerial nests in three weeks
- Estimated over 12,000 YJ

* This pattern was similar throughout the state
* Insects adapt well to warmer temperature***

*Conversation with Derek Sikes, PhD, UAF Entomology
*Mowry T, Fairbanks Daily Miner, Aug 13, 2006

“*Frazier M, et al, Am Nat 2006. 512-520




Hymenoptera Related
Deaths In Alaska

* 2 deaths from hymenoptera stings in
Fairbanks during the summer of 2006
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Yellowjacket sting suspected in man’s death
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Demain, J. G. & Gessner, B. D. Increasing incidence of medical visits due to
Insect stings in Alaska. Alaska Epidemiology Bulletin 13 (2008)




Increase In ED visits for Stings at
Fairbanks Memorial

Stings in Fairbanks

# patients
presenting to
Fairbanks ED for
sting reaction
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Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press




venom ?ea““’”s Patients Referred to
AAIC for Evaluation

of Sting Reactions

L y = 2.35x - 4693.5
I R2 =0.8491; p<0.001

1999 2000 2001 2002 2003 2004 2005 2006 2007

Number of Cases

AAIC reported an average increase of 2001 2003 2005
2.5 cases per year Vear
(chi-square for linear trend p<0.001)

Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press




Increase in Medical Visits for Stings Among
Alaska Medicaid Recipients (Over 132,000)

—e— Anydiagnosis

—a—Primary diagnosis
Any diagnosis, unique events

——Linear (Any diagnosis)

Chi-Square for trend
p<0.001 for all lines

1999 2000 2001 2002 2003 2004 2005 2006

Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press




Does temperature change
correlate with changing

patterns of hymenoptera ?

Mean Annual Temperature Departure for Alaska (1949 - 2005) L
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Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press
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Total Change in Mean Annual Temperature (°F), 1949 - 2007
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Statewide Average: 3.4°F

http://climate.gi.alaska.edu/ClimTrends/Change/TempChange.html



Region

Largest

Community

Annual
temperature

Increase*

Winter
temperature

Increase*

1999-2001
Insect sting

incidence’

2004-2006
insect sting

incidence’

Percent change in insect
sting incidence (X? for

trend, p-value)*

Northern

Barrow

3.8

6.1

16

119

626% (13, p<0.001)

Southwest

Bethel

3.7

6.9

62

133

114% (8, p=0.005)

Interior

Fairbanks

3.6

8.1

509

53% (28, p<0.001)

Southcentral

Anchorage

3.4

7.2

405

47% (22, p<0.001)

Southeast

Juneau

3.6

6.8

279

27% (22, p<0.001)

Gulf

Kodiak

1.5

1.5

487

11% (0.1, p=0.75)

Statewide

43% (54, p<0.001)

Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press
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Annual Winter 1999-2001 2004-2006 Percent change in insect

Largest temperature |temperature |insectsting [insectsting |sting incidence (X? for
Region Community |Increase* Increase* incidence’ incidence’ trend, p-value)*
Northern Barrow 3.8 6.1 16 119 626% (13, p<0.001)
Southwest | Bethel 3.7 6.9 62 133 114% (8, p=0.005)
Interior Fairbanks |3.6 8.1 333 509 53% (28, p<0.001)
Southcentral | Anchorage |3.4 7.2 276 405 47% (22, p<0.001)
Southeast  |Juneau 36— 68 22% 249 27% (22, p<0.001)
Gulf Kodiak 1.5 1.5 437 487 11% (0.1, p=0.75)
Statewide 3.4 6.3 254 364 43% (54, p<0.001)




Results

Each of the three databases revealed an increasing trend for
patients seeking medical care for bites & stings (p <0.001)
From 1999 to 2006

» Fairbanks Memorial a 4 fold rise in 2006 from the previous years
 AAIC had a 3 fold rise in 2003-2007 compared with 1999-2002

* Medicaid recipients had a significant rise from 1999 through 2006

A 6.4% population increase from 2000 to 2006 based on US
Census Bureau data does not account for these observations
« 2000 (626,932) versus 2006 (670,053)

The determinants of insect bites & stings are complex but

likely influenced by temperature increases, particularly winter
temperatures.

Demain, J, Gessner, B, McLaughlin J, Sikes,D, Foote,T . Allergy & Asthma Proceedings,2009. in press




Distribution or Survival
of Insects

* Arthropods are extremely temperature sensitive

* Climate changes have impacted life cycles and
expanded inhabitable territory

Mosquitoes and plant communities are migrating to
higher ground as permafrost thaws and glaciers retreat

Beetle plagued forests in Alaska have impacted over
4,000,000 acres

Lepidoptera are expanding their northern boundaries in
the northern hemisphere

. Ticks (Ixodes ricinus) that transmit Lyme borreliosis and
viral encephalitis have extended northwards in Sweden
associated with fewer winter days below 10 degrees
and more summer days above 50 degrees




Climate Change and Insects In the Arctic

* The average Arctic temperature e

have increased at almost twice |-t
the rate of the rest of the world in s
the past two decades the Arctic
may serve as a sentinel site for
early detection of changes in the
epidemiology of infectious
diseases due to climate change




The Arctic:
Our Window to the Future?
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