
1B 2B 3B 4B 5B

Lyme Disease Post-Exposure Prophylaxis (PEP)

 

Used with permission: Centers for Disease Control and Prevention, 
https://www.cdc.gov/lyme/resources/pdfs/lyme-pep-aid_digital-508.pdf

START
HERE

Where the tick bite occurred, are ticks likely  
to be infected with Borrelia burgdorferi?  
See Panel 1A 

1

Was the tick removed within the 
last 72 hours?2

Was the tick’s body flat, or was it 
engorged with blood? See Panel 2A3

Was the tick an Ixodes (blacklegged) 
tick? See Panel 2A4

Is doxycycline safe for the patient?

Consider Prescribing PEP PEP Not Indicated

5

YES

YES

ENGORGED

YES / POSSIBLY / TICK UNAVAILABLE

YES

NO

NO

NO

FLAT

DEFINITELY NOT

A single dose of doxycycline has been  
shown to reduce the frequency of Lyme 
disease after a high-risk tick bite and 
is generally safe for people of all ages, 
including young children.

Single dose of doxycycline (200 mg  
for adults or 4.4 mg/kg for children  
of any age weighing less than 45 kg)

Enzyme Immunoassay (EIA) OR another test 
cleared by the FDA as a first test

Lyme Disease Serology Testing

Used with permission: Centers for Disease Control and Prevention,  
https://www.cdc.gov/lyme/resources/pdfs/Lyme-1532_Poster_Prior- 
Pretest-Probability-Testing_digital-508.pdf

Interpretation of LD Western Blot Results

FIRST
TEST

Western blot assay OR another test cleared  
by the FDA as a second test

SECOND
TEST

If the first step is negative, no 
further testing is recommended. 
If the first step is positive or 
indeterminate (sometimes 
called “equivocal”), the second 
step should be performed.

The overall test result is positive
only when the first and second 
tests are positive (or for some 
tests, equivocal).

Consider alternative diagnoses.
Note that antibodies take several 
weeks to develop. Patients infected 
recently, including patients with  
erythema migrans, may initially 
test negative.

POSITIVE OR
EQUIVOCAL RESULT

POSITIVE OR
EQUIVOCAL RESULT

NEGATIVE
RESULT

NEGATIVE
RESULT

Overall Test Positive Overall Test Negative

Lyme Disease Pocket Guide
The National Association of Pediatric Nurse Practitioners  
(NAPNAP) values our members and their commitment to  
pediatric health care.

NAPNAP is proud to bring this practice tool to you. Our hope  
is that it becomes a tool you can rely on in daily practice.
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Disclaimer
Health care providers have an implied responsibility to use the newly acquired  
information to enhance patient outcomes and their own professional development. 
The information presented in this activity is not meant to serve as a guideline 
for patient management. Any medications, diagnostic procedures, or treatments 
discussed in this publication should not be used by clinicians or other health  
care professionals without first evaluating their patients’ conditions, considering 
possible contraindications or risks, reviewing any applicable manufacturer’s  
product information, and comparing any therapeutic approach with the  
recommendations of other authorities.
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The IgM Western blot is only useful if symptom  
onset was in the last 30 days. If symptoms have 
been present for more than 30 days, consider ONLY 
the IgG Western blot. This is because the IgM result 
is more prone to false-positive results than the IgG.

At least  
2 of these 
3 bands

At least 
5 of these	
10 bands

Positive IgM

Positive IgG

23/24, 39, 41 kDa

18, 23/24, 28, 30, 39, 
41, 45, 58, 66, 93 kDa

SCAN HERE 
For more information on 
Lyme disease. Tables 3 & 4 reprinted from Lantos PM, Rumbaugh J, Bockenstedt LK, et al. Clinical Practice 

Guidelines by the Infectious Diseases Society of America (IDSA), American Academy of 
Neurology (AAN), and American College of Rheumatology (ACR): 2020 Guidelines for 
the Prevention, Diagnosis and Treatment of Lyme Disease. Clinical Infectious Diseases. 
2021;72(1):e1–e48. Copyright 2020, with permission of Oxford University Press. To access 
these charts and more, go to: https://www.idsociety.org/practice-guideline/lyme-disease/
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What Is Lyme Disease?

•	Tickborne illness caused by the spirochete  
	 Borrelia burgdorferi
•	Usually causes a local rash; if not treated, can  
	 disseminate to other sites over days to weeks

Used with permission: Centers for Disease Control and Prevention,  
https://www.cdc.gov/lyme/index.html 
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develop an expanding erythematous lesion at the site of the 
tick bite or other skin sites, fever, or any other unexplained 
illnesses, particularly within 30 days of the tick bite. Second, 
I. scapularis ticks may transmit pathogens causing other dis-
eases, including anaplasmosis, babesiosis, and ehrlichiosis, 
for which systematic data supporting postexposure antibi-
otic prophylaxis currently do not exist.

Knowledge Gaps. A limitation of this recommendation is the 
reliable and timely determination of a tick bite as a high-risk tick 
bite. Accurate identification of a tick species may be challenging, 
especially as the tick feeds. The determination of the timing of 
the bite by history is often unreliable [62, 133]. An examination 
of the scutal index (a measure of engorgement used to estimate 
the duration of attachment) of Ixodes spp. ticks attached to pa-
tients in a highly endemic region over 17 years found that >40% 
did not meet the high-risk criteria [127]. Prescription of an an-
tibiotic would not be indicated for these bites. Thus, research 
is needed to develop methods to deliver reliable and timely 
information about the tick bite to the clinician, including the 
feasibility of training laboratory personnel in the measurement 
of the scutal index and the development and testing of point-of-
care technical aides for tick identification and measurement of 

engorgement levels. The ability to accurately identify tick spe-
cies and engorgement level will likely become even more signif-
icant in the future as blacklegged tick populations expand, and 
as the geographic distributions of blacklegged and other tick 
species increasingly overlap.

Infection prevalence, as well as strain diversity, of B. burgdorferi 
among I.  scapularis ticks can be locally and regionally variable 
[64, 66, 143, 150, 151]. This contributes to considerable varia-
bility in the risk of Lyme disease following a tick bite, with the 
expected benefit of antibiotic prophylaxis to be greatest in areas 
with high disease risk and to diminish with decreasing risk. 
Longitudinal disease and tick surveillance therefore are needed 
to monitor how disease risk is changing over time, especially as 
infected tick populations continue to spread into areas without 
known previous disease risk [56, 64, 65]. Through their Tick 
Surveillance Program, the CDC provides guidance and support 
to public health agencies for conducting active surveillance for 
Ixodes spp. tick and associated pathogens to provide accurate and 
current data for healthcare providers on the local risk of Lyme 
and other diseases [152]. Resources are needed, however, for such 
surveillance to be conducted on a regular and spatially relevant 
basis. Clinical studies to evaluate the utility of chemoprophylaxis 
to prevent other I. scapularis-borne pathogens are needed.

Figure 6. Relative sizes of engorging nymphal and adult female Ixodes scapularis (blacklegged = deer tick) as a function of time spent feeding ( = attachment time). 
Transmission of Borrelia burgdorferi requires 36–48 hours of feeding [101], and therefore antibiotic prophylaxis is recommended only if the tick has been attached for at 
least 36 hours, or 1.5 days [148]. By itself, duration of feeding is insufficient for recommending antibiotic prophylaxis; see Figure 7 for the complete list of criteria needed to 
determine whether a tick bite is a high risk tick bite. A,Nymphs (Feeding time: Unfed = 0 hrs; Day 1.5 = 36 hrs; Day 2 = 48 hrs; Day 2.5 = 60 hrs; Day 3 = 72 hrs; Day 4 = 96 
hrs). B, Adult females over the same time period. Unfed nymph and adult female are the sizes of poppy and sesame seeds, respectively. Not actual size. (Source: https://
tickencounter.org/tick_identification/tick_growth_comparison, accessed 11/22/19.)
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Wait & Watch	 Consider for Prophylaxis (Adult female) – See panel 1B

Tick Size and LD Risk with Attachment

 

•	Transmission of the Borrelia burgdorferi bacteria typically 	
	 occurs after at least 24 hours of tick attachment
•	Removing an attached tick as soon as possible is 	
	 important to reduce risk of Lyme disease

Note: These images are not actual size. Nymphal  
blacklegged ticks are approximately the size of a poppy  
seed, and adult blacklegged ticks are approximately the size  
of a sesame seed.  

Figure reprinted from Lantos PM, Rumbaugh J, Bockenstedt LK, et al.  
Clinical Practice Guidelines by the Infectious Diseases Society of America 
(IDSA), American Academy of Neurology (AAN), and American College of 
Rheumatology (ACR): 2020 Guidelines for the Prevention, Diagnosis and 
Treatment of Lyme Disease. Clinical Infectious Diseases. 2021;72(1):e1–e48. 
Copyright 2020, with permission of Oxford University Press. 
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develop an expanding erythematous lesion at the site of the 
tick bite or other skin sites, fever, or any other unexplained 
illnesses, particularly within 30 days of the tick bite. Second, 
I. scapularis ticks may transmit pathogens causing other dis-
eases, including anaplasmosis, babesiosis, and ehrlichiosis, 
for which systematic data supporting postexposure antibi-
otic prophylaxis currently do not exist.

Knowledge Gaps. A limitation of this recommendation is the 
reliable and timely determination of a tick bite as a high-risk tick 
bite. Accurate identification of a tick species may be challenging, 
especially as the tick feeds. The determination of the timing of 
the bite by history is often unreliable [62, 133]. An examination 
of the scutal index (a measure of engorgement used to estimate 
the duration of attachment) of Ixodes spp. ticks attached to pa-
tients in a highly endemic region over 17 years found that >40% 
did not meet the high-risk criteria [127]. Prescription of an an-
tibiotic would not be indicated for these bites. Thus, research 
is needed to develop methods to deliver reliable and timely 
information about the tick bite to the clinician, including the 
feasibility of training laboratory personnel in the measurement 
of the scutal index and the development and testing of point-of-
care technical aides for tick identification and measurement of 

engorgement levels. The ability to accurately identify tick spe-
cies and engorgement level will likely become even more signif-
icant in the future as blacklegged tick populations expand, and 
as the geographic distributions of blacklegged and other tick 
species increasingly overlap.

Infection prevalence, as well as strain diversity, of B. burgdorferi 
among I.  scapularis ticks can be locally and regionally variable 
[64, 66, 143, 150, 151]. This contributes to considerable varia-
bility in the risk of Lyme disease following a tick bite, with the 
expected benefit of antibiotic prophylaxis to be greatest in areas 
with high disease risk and to diminish with decreasing risk. 
Longitudinal disease and tick surveillance therefore are needed 
to monitor how disease risk is changing over time, especially as 
infected tick populations continue to spread into areas without 
known previous disease risk [56, 64, 65]. Through their Tick 
Surveillance Program, the CDC provides guidance and support 
to public health agencies for conducting active surveillance for 
Ixodes spp. tick and associated pathogens to provide accurate and 
current data for healthcare providers on the local risk of Lyme 
and other diseases [152]. Resources are needed, however, for such 
surveillance to be conducted on a regular and spatially relevant 
basis. Clinical studies to evaluate the utility of chemoprophylaxis 
to prevent other I. scapularis-borne pathogens are needed.

Figure 6. Relative sizes of engorging nymphal and adult female Ixodes scapularis (blacklegged = deer tick) as a function of time spent feeding ( = attachment time). 
Transmission of Borrelia burgdorferi requires 36–48 hours of feeding [101], and therefore antibiotic prophylaxis is recommended only if the tick has been attached for at 
least 36 hours, or 1.5 days [148]. By itself, duration of feeding is insufficient for recommending antibiotic prophylaxis; see Figure 7 for the complete list of criteria needed to 
determine whether a tick bite is a high risk tick bite. A,Nymphs (Feeding time: Unfed = 0 hrs; Day 1.5 = 36 hrs; Day 2 = 48 hrs; Day 2.5 = 60 hrs; Day 3 = 72 hrs; Day 4 = 96 
hrs). B, Adult females over the same time period. Unfed nymph and adult female are the sizes of poppy and sesame seeds, respectively. Not actual size. (Source: https://
tickencounter.org/tick_identification/tick_growth_comparison, accessed 11/22/19.)
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Wait & Watch	 Consider for Prophylaxis (Nymph) – See panel 1B
The deer tick (blacklegged tick), Ixodes scapularis,  
spreads the infection in Northeastern, mid-Atlantic and 
North Central states. The Western blacklegged tick, 
Ixodes pacificus, spreads the infection along the North 
Pacific coast.

Poppyseed muffin 
provides size  
perspective for 
ticks (circled)

Visual Examples: Erythema Migrans Skin Lesions

•	May occur within 3 to 30 days of bite  
•	Flat to slightly raised erythematous expanding lesion, 		
	 typically larger than 5 centimeters  
•	May not appear as classic bull’s-eye lesion or have  
	 central clearing 
•	One or multiple lesions may be present

Visual Examples: Erythema Migrans Skin Lesions

Photo credits:  
A. Crusted centers: ©DermAtlas, Bernard Cohen. Used with permission;  
B. Skin of color: Brown Skin Matters, https://brownskinmatters.com/525;  
C. Classic bull’s-eye lesion: James Gathany, http://phil.cdc.gov/phil

Photo credits: D. Expanding erythema migrans: Reprinted from Bhate C, 
Schwartz RA. Lyme disease: Part I. Advances and perspectives. J Am Acad 
Dermatol 2011;64:619-36, with permission from Elsevier; E. More than  
one rash: ©DermAtlas, Bernard Cohen. Used with permission; F. Red-blue 
lesion with central clearing: ©DermAtlas, Robin Stevenson, Used with  
permission; G. Appearing anywhere on the body: Courtesy of New York  
State Department of Health, Used with permission.
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Presentations of Disseminated Lyme Disease

Lyme Carditis
Typically presents as atrioventricular nodal block. Varying 
degrees of heart block can occur, which can progress to  
or fluctuate between complete heart block. Pericarditis  
and myocarditis can also occur. Symptoms may include:
•	dyspnea
•	palpitations 
•	syncope
•	chest pain
•	exercise intolerance
An ECG does not need to be performed routinely on all patients 
with Lyme disease. However, an ECG should be performed 
urgently for any patient with suspected Lyme carditis.

Lyme Arthritis
Marked swelling primarily affecting large joints, most  
commonly the knee. This is the most common  
presentation of late Lyme disease in children. Predictors  
of Lyme arthritis include:
•	known history of tick bite
•	 isolated knee involvement
•	 lack of fever

Lyme arthritis can be difficult  
to differentiate from septic 
arthritis. Predictors of septic 
arthritis may include:
•	absolute neutrophil  
	 count 10k cells/mm3

•	ESR 40 mm/hour
•	hip involvement
•	pain with short arc motion

Image used with permission: Centers for Disease Control and Prevention,
https://www.cdc.gov/lyme/signs_symptoms/index.html

Presentations of Disseminated Lyme Disease

Cranial Neuritis
Cranial neuritis usually  
involves the facial nerve  
(CN VII) and less often, the 
trigeminal (CN V), oculomo-
tor and abducens (CN III, VI),  
and vestibulocochlear nerves  
(CN VIII). When the cranial  
nerves are affected, facial 
palsy can occur on one or 
both sides of the face.

Lyme Meningitis
Presentation is similar to enteroviral and other  
aseptic meningitis. This may include:
•	 fever
•	headache
•	photosensitivity
•	neck stiffness or pain
•	CSF lymphocytic pleocytosis

The presence of the following increases likelihood 
of Lyme meningitis: 
• co-occurrence of facial nerve palsy 
• mononuclear cell predominant CSF pleocytosis

Radiculoneuritis
This presentation is rare in children, but if present,  
may include:
•	numbness
•	 tingling
•	 “shooting” pain
•	weakness in arms or legs

Image used with permission: Centers for Disease Control and Prevention,  
https://www.cdc.gov/lyme/signs_symptoms/index.html
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Areas with HIGH INCIDENCE
of Lyme disease

Some local transmission  
of Lyme disease

Blacklegged tick

 Larva    Nymph     Adult male	 Adult female


