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EPIDEMIOLOGY



Cases of Lyme disease by year—
US, 1995-2013
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Human Lyme cases by month—
Indiana, 2014
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Reported Cases of Lyme Disease—United States, 2013

One dot is placed randomly within the county of residence for each confirmed case. Though Lyme disease cases have been
reported in nearly every state, cases are reported based on the county of residence, not necessarily the county of infection.

1 dot placed randomly within counly of residence for each confirmed case

National Center for Emerging and Zoonotic Infectious Diseases
_ Division of Vector borne Diseases | Bacterial Diseases Branch




Distribution of Ixodes scapularis, IN
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Incidence of human Lyme
disease—Indiana, 2013

Lyme Disease - Indiana, 2013
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SIGNS AND SYMPTOMS



Early localized stage (3—30 days)

Erythema migrans (EM) rash
70—-80% of infected persons
Up to 12 inch diameter

Parts of the rash clear as it
enlarges (“bulls-eye”)

Warm to the touch
Not itchy or painful
Any area of the body

Fatigue

Chills

Fever

Headache

Myalgia and arthralgia
Swollen lymph nodes



Erythema migrans rash

NOTE: A small, red bump at the bite site
that goes away within a few days is NOT
an EM rash

Photos: CDC.



Early disseminated stage (days—weeks)

e Additional EM rashes in
new locations

* Facial or Bell’s palsy
* Meningitis
e Arthritis in large joints

* Shooting pains that may
interfere with sleep

e Carditis (heart palpitations
and dizziness)

Lyme-associated Bell’s palsy.
Photo: CDC.



Late disseminated stage (months—years)

* |ntermittent arthritis in
large joints
— 60% of untreated infections
* Neurologic complaints

— Shooting pains, numbness,
tingling in hands/feet

— Cognitive problems

— 5% of untreated infections  Lyme arthritis in the knees.
Photo: CDC.



Post-treatment Lyme disease

syndrome (PTLDS)

* 10-20% of patients have symptoms lasting
months to years after antibiotic treatment
— Myalgia
— Arthralgia
— Cognitive impairment
— Sleep disturbances
— Fatigue

* These symptoms are currently thought to
reflect an autoimmune process



DIAGNOSIS AND TESTING



Interpretation of diagnostic tests

Test
results

Gold standard, or “truth”

Lyme positive

Lyme negative

Test positive

True positives
a

False positives
b

Test negative

False negatives
C

True negatives
d




Interpretation of diagnostic tests

Lyme positive

Lyme negative

Test positive

True positives
a

False positives
b

Test negative

False negatives
C

True negatives
d

Sensitivity: probability that a test will be positive when
Lyme disease is present (true positive rate) (a/a+c)

False negative rate: probability that a test will be negative
when Lyme disease is present (1-sensitivity)



Interpretation of diagnostic tests

Lyme positive Lyme negative

Test positive True positives False positives
a b

Test negative False negatives True negatives
C d

Specificity: probability that a test will be negative when
Lyme disease is not present (true negative rate) (d/b+d)

False positive rate: probability that a test will be positive
when Lyme disease is not present (1-specificity)



Interpretation of diagnostic tests

Lyme positive Lyme negative

Test positive True positives False positives
a b

Test negative False negatives True negatives
C d

Positive predictive value (PPV): the probability that Lyme
disease is present if a test is positive (a/a+b)



Interpretation of diagnostic tests

Lyme positive Lyme negative

Test positive True positives False positives
a b

Test negative False negatives True negatives
C d

Negative predictive value (NPV): the probability that
Lyme disease is not present if a test is negative (d/c+d)



Interpretation of diagnostic tests

Sensitivity and specificity are inversely related

Sensitivity and specificity do not change for a
given test

PPV and NPV are dependent upon sensitivity
and specificity AND the prevalence of disease
in the population

A test with excellent sensitivity and specificity
might have poor predictive values if used in a
population with low prevalence of disease



Understanding Test Results for Infectious Diseases

Consider the likelihood of disease before performing laboratory testing

The likelihocod that a patient has a « Has the patient been in an area where the disease is found?

disease depends on many factors: « Does the patient have signs and symptoms typical of the disease?
« Does the patient have risk factors for contracting or developing the disease?
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Factors affecting Lyme prevalence

* Geographic
— Most Lyme disease cases are reported from 10
states in the Northeast and upper Midwest

— Northwest Indiana has a geographic focus of
moderate risk

* Symptomatic

— Prevalence of Lyme is highest in patients with
compatible symptoms

— Prevalence of Lyme is lower in patients with non-
specific symptoms (headache, fatigue, myalgia)



Two-Tiered Testing for Lyme Disease

First Test Second Test

Enzyme
Immunoassay S IgM and lgG
(ELA) Positive symptoms Western Blot
o < 30 days
Equivocal
Result Signs or lgG Western Blot
Immunofluorescence symptoms ONLY
Assay > 30 days
(IFA) Negative
Result

Consider alternative diagnosis

If patient with signs/symptoms consistent

with Lyme disease for < 30 days, consider
obtaining a convalescent serum

Mational Contor for Emerging and Zoonotic Infections Discascs

Chavisiun ol Veclur Borne Diseases | Baclerial Diseases Branch




Antibody kinetics in acute disease

migM

Antibody concentration in serum




Common errors in Lyme testing

Testing a patient with nonspecific symptoms, or
symptoms not compatible with Lyme disease

Skipping the first test

Interpreting a positive IgM Western Blot for a
patient who has had symptoms for >30 days,
especially if they are IgG negative

Using tests not approved by the Food and Drug
Administration or validated by CDC



SURVEILLANCE



National Lyme disease surveillance

e CDC conducts surveillance for conditions of
public health importance as determined by
the states

* Council of State and Territorial Epidemiologists
(CSTE) includes Lyme disease on its list of
notifiable diseases

e 410 1AC 1-2.3-47, 48, and 80 mandate that
Lyme disease is notifiable in Indiana



Case definition

Set of uniform criteria used to define a disease
for public health surveillance

Enable public health officials to count and
classify cases consistently

NOT intended for the diagnosis or clinical
management of clinical cases

Case definitions have sensitivity and specificity
just like laboratory tests



Case definition criteria

* Clinical
— Erythema migrans rash

— Late manifestations affecting the musculoskeletal, nervous,
or cardiovascular systems

e lLaboratory
— Positive culture for Borrelia burgdorferi
— Positive two-tier testing (EIA/IFA + IgM WB; onset <30d prior)
— Positive two-tier testing (EIA/IFA + 1gG WB)
— Positive single-tier testing (IgG WB)
— CSF EIA/IFA > serum EIA/IFA



Surveillance case definition

* Confirmed case
— Erythema migrans + known exposure
— Erythema migrans + laboratory evidence
— Late manifestation + laboratory evidence
* Probable case
— MD diagnosis + laboratory evidence
* Suspect case

— Erythema migrans with no exposure or lab evidence
— Laboratory evidence with no clinical information



TREATMENT



IDSA GUIDELINES

The Clinical Assessment, Treatment, and Prevention
of Lyme Disease, Human Granulocytic Anaplasmosis,
and Babesiosis: Clinical Practice Guidelines by the
Infectious Diseases Society of America

Gary P Wormser,' Raymoad J. Dattwyles,” Evgene D. Shapiro,** Johm ). Halperin,™* Allen C. Steere’

Mark 5. Klempner," Peter J. lr—,.'.lnhs. Bakken," Franc Strile,” Gerold Stanek,” Linda Bockenstedt,’
Durlend Fish® J. Stephen Dumler,” and Rabert B. H-d-h-'

Dipisions of "infections Dissases and “Allengy, | dogy, and D of Medidne, Mew York Medical Coliege, Walhalla,
adhmmqwmmnmmhmwﬁumm Summit, New Jermey, Depariments of
“Pesliztrics and "Lpidemisiogy md Fublic Health and “Section of Rhesmatology, Depantment of Medicine, Yale Uriversity School of Medicine,
Mea Hawen, adﬁpaumtnf?ndumLhmi:rnf[hnmmuﬂ&inﬂnfkhﬁ:madmmdm:hhdnlﬁmhHﬂﬂfwd:
“Division of Fh logy. Allergy, and I Massach EGeneral Hospital, Harsard Medical School, and "Bosion Linheersity School of
Medicine and Boston Medicl Center, Bosion, "Bection of ious Disases, St Luke's Hospital, Duluth, Minnesota; "Divison
of Medical Micmticiogy, Department of Pathclogy, The Johns Hopkires Medical Institutions, BabSmore, Maryiand; “Degartment of Infectious
Diseases, University Medical Cemer, Ljubliana, Sovenia; and ™Medical University of Yierna, Vienm, fsria

Evidence-based gnidelines for the of patients with Lyme di homan locytic 1 5
({formerty known as human gramalocytic shrlichiosis), and babesiosis were prepared by an expert panel of the
Infections Diseases Soclety of America. These npdated poidelines replace the previous treatment guidelines
published in 2000 (Chin Infect Dis 2000; 31[5uppl 11:1-14). The gnidelines are intended for nse by health care
providers whi care for patients who sither have these infections or may be at risk for them. For each of these
Inodes tickborne infections, information is provided about prevention, epidemiology, clinical manifestations,
diagnosis, and treatment. Tables list the doses and durations of antimicrobial therapy recommended for

treatment and prevention of Lyme disease and provide a partial Hst of therapdes to be avolded A definition

of post-Lyme di o is proposed
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Lyme disease is the most common tckbome Infection
in both Morth America and Eorope. In the United
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States, Lyme disease s cansed by Borrelln burgeorfers,
which is transmitted by the bite of the tick species Ixades
scapularts and boedes pacffices. Clinical manifestations
mast often involve the skin, joints, nervous system, and
heart. Extracutaneons manifestations are bess com-
monly seen than in earlier years. Bardy cutaneous in-
fection with B burpdorfer is called erythema migrans,
which is the most common clinical manifestation of
Lyme disease. I sompuiarts may also be infected with
and transmit Anaplesma phagocyrophilum (previonshy
referred to as ERrilchia phagocyrophila) and/or Babesia
miiorosf, the primary canse of babesiosis. Thus, a bite
from an I scapulerts tick may lead to the development
of Lyme discase, human granulocytic anaplasmosis
[HGA, formerly known 25 human granulocytic ehrll-
chiosis), or babesiosls as a single infection or, bess fre-
quently, as a colnfection. Clinical findings are swfficlemt

IDSA Coidelines = CID 200643 (1 November) = 1089
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Treatment guideline history

Nov 2006: Clinical Practice Guidelines released

Nov 2006: Connecticut Attorney General (CAG)
initiated an antitrust investigation against IDSA under
pressure from Lyme activists

Apr 2008: CAG agreed to end the investigation and
IDSA agreed to review the guidelines

Apr 2010: thorough review of the guidelines found
that they were developed appropriately; no changes
were recommended



Final Report of the
Lyme Disease Review Panel of the
Infectious Diseases Society of America (IDSA)

INTRODUCTTON AND PURPOSE

In November 2006, the Connecticut Attorney General (CAG), Richard Blumenthal, initdated an
antitrust investigation to determine whether the Infectious Diseases Society of America (IDSA)
violated antitrust laws in the promulgation of the IDSAS 2006 Lyme disease guidelines, entided
“The Clinical Assessment, Treatment, and Prevention of Lyme Disease, Human Granulocytic
Anaplasmosis, and Babesiosis: Clinical Practice Guidelines by the Infectious Diseases Society of
America” (the 2006 Lyme Guidelines). IDSA maintained that ir had developed the 2006 Lyme
disease guidelines based on a proper review of the medical/sciendfic studies and evidence by a
panel of experts in the prevention, diagnosis, and treatment of Lyme disease. In April 2008, the
CAG and the IDSA reached an agreement to end the investigation. Under the Agreement and
its attached Action Plan, the 2006 Lyme Guidelines remain in effect, and the Society agreed
o convene 2 Review Panel whose task would be to determine whether or not the 2006 Lyme
Guidelines were based on sound medical/scientific evidence and whether or not these puidelines
required change or revision.

The Review Panel was not charged with updating or rewriting the 2006 Lyme Guidelines. Any
recomimendation for update or revision wo the 2006 Lyme Guidelines would be conducted by a

separate IDSA group.
This document is the Final Report of the Review Panel.

REVIEW PANEL MEMBERS

Carol J. Baker, MD, Review Panel Chair
Baylor College of Medicine Houston, TX

William A. Charini, MDDy
Lawrence General Hospiral, Lawrence, MA

Paul H. Duray, MDY (retired)
Westwood, MA

Paul M. Lantos, MDD
Duke Universiey Medical Center, Durham, NC

! Dr. Duray resigned from the Pancl on Oceober 7, 2008, duc o Bmily illnes Apeil 22, 11D

1




Treatment of Lyme disease

e Early Lyme disease

— Erythema migrans: oral antibiotics (doxycycline,
amoxicillin, cefuroxime axetil) for 14 days

— Early neurologic Lyme disease: |V antibiotics
(ceftriaxone) for 14 days

— Lyme carditis: oral or IV antibiotics for 14 days
* Late Lyme disease

— Lyme arthritis: oral antibiotics for 28 days

— Late neurologic Lyme disease: IV antibiotics for 2—
4 weeks



Treatment of PTLDS

10-20% of patients treated appropriately for
Lyme disease will have lingering symptoms

Often mischaracterized as “chronic Lyme”

There is no evidence that PTLDS is due to
persistent active bacterial infection

Placebo-controlled clinical studies show that
ong-term antibiotic therapy is not beneficial

Patients usually improve with time



Treatments NOT recommended

High-dose antibiotic therapy

Multiple, repeated courses of antibiotics
Long-term (=6 months) antibiotic therapy
Combination antibiotic therapy
Pulsed-dosing antibiotic therapy
Vitamins or nutritional supplements
Other alternative therapies



CONCLUSIONS



Conclusions

 The mainstream medical community agrees
on national guidelines for diagnosis and
treatment of Lyme disease

* A vocal minority of “Lyme-literate” physicians
and patient activists reject these guidelines

— Some patients diagnosed with Lyme disease do
not meet national diagnostic criteria

— Some patients diagnosed with Lyme disease
receive inappropriate antibiotic therapy



"‘e].-' Primum non nocere: “].-'

[l (L 14 eé
1 first, do no harm 3
7 7

|
* Misapplication of diagnostic tests:

— Results in unnecessary medical intervention
— Causes emotional distress for the patient
— Allows other diseases to go undiagnosed

* |[nappropriate antibiotic treatment:
— Has not been proven effective
— Contributes to antibiotic resistance
— Causes potentially serious complications
— Incurs out-of-pocket expenses for the patient
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@rm Inappropriate Therapy for L@m: was thought to be a possible “Lyme rash.” In 1996, she
was evaluated by an infectious diseases physiclan in Mew York

A 30year-old woman died as a result of a large Candida who spectaiwzes m chronic Lyme disease and wes diagnosad

F is septic th on the tip of & Gro- with chronic Lyme dissase. This diagnosis was made despite 6

shong catheter. The catheter had been in place for 28 ElAs negative for Borrefla burgdorfer], 7 Western blot assays

maonths for administration of a 27 month course of intra- negative or indeterminate for 8 burgderfert, and 4 PCR assays

venous cefotaxime for an unsubstantinted dingnosis of of blood, 5 PCR assays of urine, and 1 PCR. assay of CSE, all

chronic Lyme discase. negative for B. burgdorjert MRI of the bratn, as well as CSF

A I-year-okd woman was adms to the Mayo Chmie examination, had been umremarkable in 1996, One PCR assay

(Roct . MN) 1 May 1999 foi ga i mal sa of blood for the aspd gene (Boston Blomedica Inc, New Brit-
She reported a -week history of xia that was ac- aln, CT) was reporiedly positive tn January 1997,

companted by 2 21-kg welght loss over an S-month persod: 4 She was initially treated with oml doxycychine, and then, for
days before tom, she noticed twitching of her upper ex- an #-month period (1995-1996), she wes treated with Iv cel-
tremities. She appesred 11l and had 2 biood pressure of 124/82 trigxone; this treatment was followed by courses of oral clar-
mm Hg, 2 pulse rate of £5, 2 temperature of 17C, and  ms- Ithromyein and minocycling a5 well as parenteral penialiin G
piratory rate of 20. The patient was confused snd unabie to benzathine. A Groshong catheter was placed in January 1997,

" 1 i and 8 prolonged course of therapy with 1v cefotaxime (up to
de a t She s and had ciffuse 4 g every & h) was staried. Intravenous doxyeyeline (300 mp

myaclonus. Cardiac a t pul-
monie second sound. A Groshong catheter was n place. He- every 12 hj was added to this therapeutic regimen in 1998. The
patosplenomepaly was noted. patient reported only parifal relisf of her chronie symptoms

Her family provided a perttnent medical history, She had had ~ JUring administration of this antiblotic reptmen. Therapy with
& history of bilateral knee pain smee childhood. She resded . 1Y @nitbiotics was discontinued 1 month before evaluation at
Towe; iowever, she had Hived in Westchester County, New York. our Institution, when a family physiclan noted sbnormal results
untl the age of 16 years and in northern Caltfornta for a short  ©f [1¥er function tests and thrombocylopenta. Another infec-
period thereafter. In 1994, she underwent cholecystectomy and tious diseases physiclan was consuited: this physician thought
since that time she had had chronic abdominal pain, whote D2t the pattent did not have chronic Lyme diseese.
body pain, an episode of Bell's palsy, occastonal headaches, The patient was also being treated for chromic diffuss body
and periods of what were described as “mental fogginess™ and pain, with ssveral pain medications, including sustained releasz

Stranstent bress. She also reportedly had a periodic rash morphine sulfate (30 mg t1.d) and immediste release mor-
num o ¥ : phine sulfate (~45 mgid), according to the recommendations

of a fourth physietan m littnots.
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Climicl nfeciion Disemes IO 5-1107-5 cytes and helmet cells on a peripheral blood smear,

© 2000 by the Infectsous Dbeases Socety of Americs. AN rights reemved. prothmom-
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Feeling worse after treatment?

...maybe it’s not Lyme disease.

Watch:
https://www.youtube.com/watch?v=823jkRlaLgA#



https://www.youtube.com/watch?v=823jkRIaLgA

Recommended resources

* CDC’s Lyme disease page
www.cdc.gov/lyme

* Infectious Diseases Society of America __
www.idsociety.org

 American Lyme Disease Foundation
www.aldf.com



http://www.cdc.gov/lyme
http://www.idsociety.org/
http://www.aldf.com/

Call me anytime!

JEN BROWN, DVM, MPH, DACVPM
State Public Health Veterinarian
Zoonotic and Vector-Borne Epidemiology
Indiana State Department of Health
317.233.7272 office

317.771.2132 mobile

317.234.2812 fax

jenbrown@isdh.in.qov

www. StateHealth.in.qov
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