Lecture 7: Lyme Diseas&’

Good luck detecting the ambiguous
symptoms caused by poppy-seed-sized,
Lyme-disease-carrying ticks, <y
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YOUR NAME SECTION TIME

The midterm will lock like this. It will have these sections and these instructions for each
section. [ have given you a couple of examples of each type of question so you can get the idea.
The real nudterm will of course have the hsted mumber of questions......

EEME 40: Ecology of Disease — Midterm — 300 points (30% of total for the class)

5 Multiple choice questions. 10 points each = 30 peints in total. There is a single correct
answer for each guestion — pick the BEST answer and CIRCLE THE LETTER.

1 The death of a patient represents a fatlure of healthcare.”
This could be said of many diseases but it is MOST true of which disease?
Al Cholera
B. Bubonic plague
C. Tuberculosiz
D. Rabies
2 In the most basic SIR model which of the followmg statements s INCORRECT?)
A the model assumes that the total population size i3 fixed
B. the model assumes random mixing between susceptibles and mfecteds
C. movement from the susceptible class to the infectious class occurs atarate S 1
D. movement from the infectious class to the removed class occurs at arate y IR

(These two guestions probably span the range of likely difficulties. The first one is rather easy,
you might remember the quote and even if you didn’t you should know enough about these
diseases to make the answer fairly obvieus. The second 15 harder but like many harder questions
you should still be able to eliminate certain answers)

Presidential Enguary. Questions in this section are worth 10 points. 100 points tn fotal for this
section. For questions 1-6 the president has underlined words and phrases in his biiefing
document and needs you, as science adviser, to explain them. Note that seme questions
require you to explain two terms.

1. Incidence rates for AIDS vary greatly between countries.

2. Pemcillm 1s meffective against the bacteria because 1t is a gram- species.

Ete

For questions 7-10 the president has weitten questions in the margin of his dectment that you
should answer. Use no more than two sentences to answer each af these questions. Your
ability to answer these suceinctly, sith a mivimum af jargon, is very important. These
quiestions ask for your epimon AS SCIENCE ADVISOR. You will be graded nat anly on the
answer you give but on the justification yon give. Please write all answers clearly in the space

provided. I know it is short but the President is a busy man, don’t write an essay just give your

opinion and justfy ir.

Midterm i Wednesday in class

1. Multiple Choice 5x10 = 50
2. Short answers 10x10 =100
3. Paragraph answers 3x50 = 150

300



Lyme Disease Ecology

Caused by spirochete bacteria
(Borrelia burgdorferi)

Vectored by ticks
(in California Ixodes pacificus)

engorged
guesting

Hosts for larval and nymphal ticks

Hosts for adult ticks Dead-end
host



Lyme Disease Symptoms:

Skin rash 3-30 days after tick bite

Within a few days or weeks:

Fatigue

Chills

Fever

Headache

Muscle and joint aches
Swollen lymph nodes
Bell 6s Palsy (Il o
Long-term neurological problems
Problems with concentration/

Short-term memory loss

Chronic symptoms

erythema migrans, ~70% cases

The "Bell's smile" is
characterized by an
asymmetry caused by

paralysis of one side of

Possible symptoms
of Bell's Palsy

Droopy eyelid,
dry eye, or
excessive tears

Facial paralysis,
twitching, or
weakness

Drooping corner of
mouth, dry mouth,
impaired taste

the face.
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Lyme Disease History: Di d 1t

1883: The first record of a condition associated with Lyme Disease was from
a physician in Germany, Alfred Buchwald.

1909: Expanding ring like lesion (erythema migrans) first described.

1921: Arvid Afzelius suggests that a joint problem disease is associated
with Ixodes scapularis ticks

1975: Cluster of cases of rashes and swollen joints in Lyme, Connecticut.

1982: Borrelia burgdorferi is discovered by Dr. Willy Burgdorfer.

Lyme Disease Incidence



How do you show
that a particular
microbe causes a
disease?




i Robe ‘Tt Koch

”ff*h work:
1. The microorganism must be found in 188

Kochobés Post ul

abundance in all organisms suffering 189
from the disease, but not in healthy 190
organisms.

2. The microorganism must be isolated
from a diseased organism and grown in
pure culture.

3. The cultured microorganism should
cause disease when introduced into a
healthy organism. ‘* 2

4. The microorganism must be reisolated
from the inoculated, diseased L
experimental host and identified as being #@;
identical to the original specific causative

agent. 5&»
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Mé rt Koch

Relevant work
1. The microorganism must be found in  Fi 8 8

abundance in all organisms suffering 189
from the disease, but not in healthy 190
organisms.

Kochodos Postul a

2. The microorganism must be isolated
from a diseased organism and grown in
pure culture. (Practical difficulties)

3. The cultured microorganism should
cause disease when introduced into a
healthy organism. (Ethical difficulties)

4. The microorganism must be reisolated
from the inoculated, diseased _
experimental host and identified as belng
identical to the original specific causative
agent.




Reported Lyme Disease Cases Per State

State 1997 1998 1999 2000 2001 2002 2003
Alabama 11 24 20 6 10 11 8
Alaska 2 1 0 2 2 3 3
Arizona 4 1 3 2 3 4 4
Arkansas 27 8 7 7 4 3 0
California 154 135 139 96 95 97 86
Colorado 0 0 3 0 0 1 0
Connecticut 2297 3434 3215 3773 3597 4631 1403
Delaware 109 77 167 167 152 194 212
Florida 56 71 59 54 43 79 43
Georgia 9 5 0 0 0 2 10
Hawaii 0 0 0 0 0 0 0
Idaho 4 7 3 4 5 4 3
Illinois 13 14 17 35 32 47 71
Indiana 33 39 21 23 26 21 25
lowa 8 27 24 34 36 42 58
Kansas 4 13 16 17 2 7 4
Kentucky 20 27 19 13 23 25 17
Louisiana 13 15 9 8 8 5 7
Maine 34 78 41 71 108 219 175
Maryland 494 659 899 688 608 738 691
Massachusetts 291 699 787 1158 1164 1807 1532
Michigan 27 17 11 23 21 26 12
Minnesota 256 261 283 465 461 867 474
Mississippi 27 17 4 3 8 12 21
Missouri 28 12 72 47 37 41 70
Montana 0 0 0 0 0 0 0
Nebraska 2 4 11 5 4 6 2
Nevada 2 6 2 4 4 2 3
New Hampshire 39 45 27 84 129 261 190
New Jersey 2041 1911 1719 2459 2020 2349 2887
New Mexico 1 4 1 0 1 1 1
New York 3327 4640 4402 4329 4083 5535 5399
North Carolina 34 63 74 47 41 137 156
North Dakota 0 0 1 2 0 1 0
Ohio 40 47 47 61 44 82 66
Oklahoma 45 13 8 1 0 0 0
Oregon 20 21 15 13 15 12 16
Pennsylvania 2188 2760 2781 2343 2806 3989 5730
Rhode Island 442 789 546 675 510 852 736
South Carolina 3 8 6 25 6 26 18
South Dakota 1 0 0 0 0 2 1
Tennessee 45 47 59 28 31 28 20
Texas 60 32 72 77 75 139 85
Utah 1 0 2 3 1 5 2
Vermont 8 11 26 40 18 37 43
Virginia 67 73 122 149 156 259 195
Washington 11 7 14 9 9 11 7
West Virginia 10 13 20 35 16 26 31
Wisconsin 480 657 490 631 597 1090 740
Wyoming 3 1 3 3 1 2 2
TOTAL 12801 16801 16273 17730 17029 23763 21273

Reported Cases of Lyme Disease
United States, 2004




Ixodes scapularis (I. dammini) and Ixodes pacificus, by county,
United States. 1907-1996
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