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Speaker Biography

Ashley Gyura, DNP, CPNP, began her advanced nursing career in 
2016, working in primary pediatric care in underserved 
communities prior to transitioning to her current role in 
Infectious Disease at Children’s Minnesota. She currently works 
as an infectious disease specialist providing inpatient 
consultations on a variety of infectious concerns. She has 
presented locally and nationally, and is a contributing author for 
two book chapters on infectious disease laboratory testing. She 
is also the clinical advisor for NAPNAP’s Nurse practitioner 
education and knowledge assessment for Lyme disease 
initiative. 
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Speaker Disclosure

Clinical Advisor to NAPNAP’s Nurse Practitioner Education and 
Knowledge Assessment for Lyme Disease Initiative, made 
possible by a cooperative agreement from the Centers for 
Disease Control and Prevention 
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Learning Objectives 

• Review the etiology and epidemiology of Lyme disease in the United 
States 
• Identify key findings from the 2022 NAPNAP survey, including Lyme 

disease awareness, provider confidence, knowledge gaps, and 
vaccine sentiment  
• Improve understanding of diagnostic approach for potential Lyme 

disease cases, including laboratory testing
• Discuss appropriate treatment plans based on clinical presentation 

of Lyme disease 
• Explore available practice resources for providers and families 

regarding the diagnosis and treatment of Lyme disease 
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Lyme Disease Pathogens

• Caused by the spirochete (spiral-shaped 
bacteria) Borrelia burgdorferi 

• B. burgdorferi sensu stricto is primary species 
that causes Lyme disease in the US

• Borrelia mayonii recently identified – rare, 
currently localized to WI and MN  

• Additional Borrelia species in Eurasia that may 
present with distinct features
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Vectors  

• Bacteria transmitted 
through the bite of infected 
ticks
• Blacklegged tick (or deer 

tick, Ixodes scapularis) in the 
Northeast, Mid-Atlantic and 
North Central states

• Western blacklegged tick 
(Ixodes pacificus) on the West 
Coast
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Reported cases of Lyme disease - United States, 2020
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*Due to the COVID-19 pandemic, 2020 data from some jurisdictions may be 
incomplete (1)

Reported Cases of Lyme Disease — By Residence-
United States, 2019

8
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Case Estimate 

• ~476,000 individuals are diagnosed and treated each year, 
based on recent insurance claims data from 2010-2018 (2,3)

• ~35,000 cases of Lyme disease are actually reported to CDC 
each year via surveillance systems

• Lyme disease is nationally notifiable – if you diagnose a 
patient with Lyme disease, please report it to your 
local/state public health agency (especially if you practice in a 
low-incidence state)
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Experts in pediatrics, 
Advocates for children.

2022 NAPNAP Survey
Identifying NP Needs for Addressing Lyme 
Disease in Pediatric Practice
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Survey Responses/Demographics 

• Final sample size of 606 responses 
• Respondents were primarily white (non-Hispanic) (77%), 

cisgender female (75%), and aged 30 – 49 years (62%)
• A majority held a Master of Nursing or Science degree 

(MSN/MN/MS, 64%)
• Primary care (PNP) was the most common professional 

certification (61%)
• Just over half practice general pediatrics in primary care (51%)
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High-incidence Jurisdictions 
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Connecticut 
Delaware 
District of Columbia 
Maine
Maryland 
Massachusetts
Minnesota
New Hampshire
New Jersey
New York
Pennsylvania 
Rhode Island
Vermont
Virginia
West Virginia
Wisconsin 

Provider Confidence 

• When asked to rate their knowledge confidence on a range of 
topics related to Lyme disease, no more than 25% of 
respondents felt very confident, although a majority are at least 
somewhat confident
• More experienced APRNs and those who see 6 or more 

suspected cases of Lyme disease annually tended to be more 
confident in their knowledge
• A majority of respondents were very or fairly confident about 

recognizing erythema migrans skin lesion as a sign of early 
Lyme disease
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A parent calls your office after a hiking trip to Maine. The parent 
removed an engorged tick 2 days ago from their 6 year old child. 
They believe it was a deer tick. Their child has no current 
symptoms, including no rash. You would:

1. Provide post‐exposure prophylaxis with a single dose of 

doxycycline 

2. Ask if they have the tick so you can send it for pathogen testing

3. Treat with amoxicillin x 14 days

4. Order two‐tier Lyme serology testing

16
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Case 1

Lyme Disease Prophylaxis 
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Antibiotic Prophylaxis for Lyme Disease

• High-risk tick bite (5):
• Ixodes (blacklegged) tick
• Occurred in a highly endemic area
• Tick attached for ≥36 hours (and engorged)

• Prophylactic antibiotic dose is recommended for adults 
and children within 72 hours of tick removal
• Single dose of doxycycline 4.4 mg/kg (max dose 200 mg) for all ages

• If the tick bite cannot be classified with confidence as high‐risk, a wait‐
and‐watch approach is recommended

• Utilize shared decision making with family
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Antibiotic Prophylaxis for Lyme Disease
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(6)

Knowledge Gaps
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• Tick testing for B. burgdorferi is not recommended
• The presence or absence of the spirochete in a removed tick does not 

reliably predict the likelihood of clinical infection
• If tick is available and species is unknown, could send tick for species 

identification if indicated (e.g. patient becomes ill)
• Treatment for early Lyme disease would not be recommended 

in this scenario
• No signs/symptoms
• Patient is within the prophylaxis window 

• Serology testing is unlikely to be positive at this early stage, 
even if the patient was infected by the tick 

Case 2 

21

A 5 year old patient presents in July with a skin lesion 
compatible with erythema migrans approximately a week 
after camping in a Lyme endemic area. You would:

1.Treat with doxycycline x 10 days or amoxicillin x 14 days

2.Obtain two‐tier serology testing for Lyme disease and treat with 
appropriate antibiotics if positive

3.Treat with amoxicillin x 14 days due to doxycycline 
contraindication

4.Treat with appropriate antibiotics only if there was a known 
history of tick removal 
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Early LD Diagnosis and Treatment 
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Early Lyme Disease 

• Most common manifestation is erythema migrans (EM)
• Expanding, erythematous, often annular lesion at site of inoculation

• May also have constitutional symptoms such as fatigue, 
arthralgia, myalgia, headache
• Early Lyme disease is a clinical diagnosis

• Patient has lesion(s) consistent with EM and a potential tick exposure 
in a Lyme endemic area

• Serology testing may be negative at this early stage even if patient was 
infected

• If lesion(s) atypical for EM, serology testing may be helpful
• Pair with convalescent serology in 2-3 weeks if initial testing negative

Erythema Migrans

24

@Brownskinmatters
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• EM is a clinical diagnosis that can present as early as 3 days 
after infection
• Serology testing may not yet be positive at this early stage and should 

not inform treatment 
• Doxycycline may be used in any age group

• If the patient is 7 years old or younger, they may use doxycycline safely 
for up to 21 days 

• If the patient is 8 years old or older, they may use doxycycline safely 
for any duration 

• History may NOT reveal known tick exposure or removal
• Patient presence in endemic area along with suspected erythema 

migrans is enough to support the diagnosis
26

Knowledge Gaps 

Case 3 
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A 13 year old patient presents in late May with acute facial nerve palsy 
and you obtain history of recent travel to a Lyme endemic area. In 
addition to assessing for other reasons for palsy, you would also:

1.Obtain Lyme PCR testing from blood 

2.Initiate appropriate antibiotic treatment for Lyme disease without further 
testing 

3.Initiate appropriate antibiotic treatment for Lyme disease and 
corticosteroids without further testing 

4.Obtain two‐tier Lyme serology testing and consider initiation of antibiotic 
treatment
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Diagnostics- When & What to Test?  
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Early Disseminated Lyme Disease Presentations

• On average, present 1-2 months after untreated infection
• Carditis

• Typically presents as atrioventricular nodal block, can progress to 
complete heart block 

• Meningitis
• Similar to enteroviral and other aseptic meningitis

• Cranial neuritis
• Unilateral or bilateral, usually facial nerve but can include other 

nerves

29

Preferred Testing Strategy by Presentation 

Presentation Testing/Diagnosis Strategy Timeline

Erythema migrans 
(typical) 

Clinical diagnosis IF history of/current 
endemic area

Early localized

Erythema migrans 
(atypical)

Serology if uncertain, recommend 
convalescent serology in 2-3 weeks if initial 
testing is negative 

Early localized OR 
early disseminated if 
multiple lesions

Carditis Serology Early disseminated

Cranial neuritis Serology Early disseminated

Meningitis Serology +/- CSF:Serum antibody index Early disseminated

Arthritis Serology +/- synovial fluid PCR Late disseminated
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Antibody (Serology) Testing 

• Conventional 2-tiered testing protocol
• Enzyme immunoassay (EIA) or indirect fluorescent antibody (IFA) test 
• If positive or equivocal, followed by IgM and IgG immunoblots (Western blot)

• Modified 2-tiered testing protocol 
• Two different EIAs are performed sequentially or concurrently 

• Specific EIAs that have been cleared by the FDA

• No Western blot

• Does have limitation in testing for Lyme arthritis 

• Two serologic tests are meant to be used in a tiered approach to improve 
the specificity of the overall result
• An isolated serologic test has a higher risk of false positivity

31

Serology 
Algorithm

32

Knowledge Gaps

33

• B. burgdorferi PCR from the blood or CSF
• Clinical role is unclear due to poor sensitivity (any presentation) (5)

• No FDA-cleared molecular assays 
• Testing should be sent to confirm disseminated Lyme disease, 

even if empiric treatment is initiated  
• There are a number of differential diagnoses for acute facial palsies, 

meningitis, arthritis
• Concurrent or history of single or multiple EM may help support the 

diagnosis prior to results 
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Case 4 
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A 9 year old patient presents in January with a knee effusion that has 
been worsening over the past week. Based on the patient’s history and 
physical, you suspect Lyme arthritis and send a specimen for two‐tier 
serology testing. The first‐tier EIA test is positive.  Which of the 
following Western blots would confirm your suspicion of Lyme 
arthritis?

1.IgM negative, IgG with three bands

2.IgM with two bands, IgG with six bands 

3.IgM with two bands, IgG negative 

4.IgM with one band, IgG with two bands 
10

Diagnostics- Interpretation  

35

Lyme Arthritis 

• Usual manifestation of late disease in children 
(3+ months after infection)

• Marked joint swelling; primarily affects large 
joints (>90% knee)

• Two-tiered serum antibody testing is preferred 
• Sensitivity is 95-100%
• IgM can be positive or negative; IgG must be 

positive 
• Reconsider the diagnosis if IgM only is positive, 

or IgG has <5/10 bands  

• In addition, may consider PCR testing of 
synovial fluid or tissue (7)
• Sensitivity >70% 
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Western Blot 
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(8)

Case 5 

38

In the above patient with serology consistent with disseminated Lyme 
disease, you would subsequently:  

1.Admit the patient for IV antibiotic therapy 

2.Initiate oral therapy of doxycycline, amoxicillin, or cefuroxime axetil
x 28 days 

3.Initiate oral therapy of amoxicillin or cefuroxime axetil x 28 days 
(avoid doxycycline due to patient’s age)

4.Initiate IM ceftriaxone in clinic followed by oral antibiotic therapy 
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Lyme Arthritis Treatment 
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Knowledge Gaps 

• Initial therapy – appropriate oral antibiotic x 28 days
• IV or IM therapy is not required for Lyme arthritis but if the patient 

is started on this route, can transition to oral therapy once 
diagnosis is confirmed 

• Doxycycline for Lyme arthritis (28 day course)
• If the patient is 8 years old or older, they may use doxycycline safely 

for any duration
• If the patient is 7 years old or younger, doxycycline is not 

recommended for treatment of Lyme arthritis due to duration of 
treatment

41

Case 6

42

A patient presents with prolonged fatigue and concern of “chronic 
Lyme disease” after treatment for early Lyme disease. You would:

1.Educate the family that Post‐treatment Lyme Disease Syndrome can occur, 
but prolonged antibiotic courses have not been shown to improve long‐
term outcomes

2.Inform the patient that prolonged antibiotics are recommended, 
sometimes for more than a year 

3.Conduct a thorough and individualized history, physical examination, and 
appropriate laboratory investigation to consider other potential etiologies 

4.Both A and C 
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“Chronic” Lyme Disease 
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“Chronic” Lyme Disease

• Diagnosis given to patients with a variety of symptoms
• Often without clear evidence of prior B. burgdorferi infection

• Or based on private laboratory Lyme disease testing that is not FDA cleared 
or is used incorrectly

• Long-term antibiotics (9,10,11):
• Have not been shown to be effective in alleviating symptoms
• High risk of side effects 
• Cost patients thousands of dollars

• Risk of harm due to missed diagnosis of other treatable conditions 
(lupus, cancer, etc.)
• Continue investigation for other medical conditions that might be causing 

the symptoms 
• Continue to offer supportive care and symptom management
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Vaccine Sentiment 
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Lyme Disease Vaccine

• LYMERix® discontinued by the manufacturer in 2002 citing 
insufficient consumer demand
• There were also patient/advocacy group concerns about triggering arthritis, 

but this was never shown to be true after extensive post-marketing studies

• Valneva and Pfizer have developed a Lyme disease 
vaccine candidate, VLA15, that is currently in Phase 3 human trials
• Designed to protect people against North American and European strains of 

the Lyme disease bacterium

• Despite the lack of evidence that the previous vaccine formulation triggered 
arthritis, the potentially concerning portion (OspA epitope that is partially 
homologous to the LFA-1 antigen in humans) has been removed from this 
vaccine out of an abundance of caution
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Lyme Disease Pre-Exposure Prophylaxis

• Mass Biologics
• Phase II-III clinical trials planned for this Spring

• Monoclonal antibody
• Antibody may last in circulation for months following the injection
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Resources 
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55%

51%

42%

31%

29%

20%

2%

1%

 CDC website

 UpToDate

 AAP/AAP Red Book

 Pediatric Infectious Disease…

 State or local public health websites

 NAPNAP website

 Other

 Not applicable

Where do you currently find most of your provider education and/or 
patient resources related to Lyme disease?

n=521
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Resources 

49

Resources 
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Experts in pediatrics, 
Advocates for children.

Questions? 
ashleyˌgyura@childrensmnˌorg
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51NAPNAPKnowsLyme.org 
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