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Developed in collaboration with an advisory committee consisting of Québec clinicians and experts  

Validated by the Comité d’excellence clinique en usage optimal du médicament, des protocoles médicaux 
nationaux et ordonnances of the Institut national d’excellence en santé et en services sociaux (INESSS) 

CLINICAL SITUATION OR TARGET POPULATION 

A person bitten by a tick in a PEP-designated geographical area, as indicated on the MSSS’s website, and who 
meets all of the following criteria: 

 Specimen still attached to the skin and identified as being a tick. If the specimen has been removed: it can 
be documented1 that it was a tick, and 

 No manifestations suggestive of Lyme disease, and 
 72 hours or less from tick removal to the presumed time of PEP dosing, and  
 Tick attached to skin for at least 24 hours 

CONTRAINDICATIONS TO THE APPLICATION OF THIS PROTOCOL 

 The bite occurred in a non-PEP-designated geographical area  
 Not possible to document that the specimen was a tick 
 The presence of manifestations suggestive of Lyme disease 
 A history of allergic reaction to a tetracycline antibiotic, such as doxycycline, minocycline or tetracycline 

INSTRUCTIONS 

1. DETERMINE THE CIRCUMSTANCES SURROUNDING THE BITE 
Document the following:  

 The location of the tick bite on the body 
 The date and the approximate time the tick attached itself to the skin  
 The date and the approximate time the tick was removed  
 The geographical area where the bite occurred or the tick was acquired: municipality and region or 

country  

2. HEALTH STATUS ASSESSMENT 

2.1 Medical history 
Inquire about the following: 

 Absolute contraindication:  
• History of allergic reaction to a tetracycline antibiotic, such as doxycycline, minocycline or 

tetracycline   

                                                           
1  Document this on presentation of the specimen or a photo of it. It is also acceptable to propose PEP to someone who states that they were 

bitten by a tick and who provides an adequate description of it. They should be told to bring along the specimen in the event of a new bite. 
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 Relative contraindications: 
• Pregnancy2  
• Active liver disease3, e.g., active cirrhosis 
• Decompensated or poorly controlled myasthenia gravis4  
• An obstructive esophageal disorder, e.g., stenose or achalasia 

 Other elements to inquire about:  
• Breastfeeding5  
• A history or an active episode of esophagitis or esophageal ulcers6  
• A history of photosensitivity reaction due to the use of doxycycline7  
• An episode of severe or complicated Clostridium difficile infection that resolved within the past 30 

days8 

2.2 Overall health and vital signs 
Ask the person or take/measure their: 

 Temperature  
 Weight (only for children) 
 Age (only for children) 

Check that there are no manifestations suggestive of Lyme disease, whether associated with the bite that 
prompted the visit or with a previous bite in the case of repeated exposure: 

 Cutaneous manifestations: redness that could be erythema migrans at the bite site or elsewhere on 
the body  

 Neurological manifestations, e.g., facial palsy 
 Cardiac manifestations, e.g., chest pain, palpitations and dizziness 
 Musculoskeletal manifestations, e.g., severe swelling of the knee 
 General systemic symptoms that have occurred since the bite, e.g., headache, fever/chills, nuchal 

pain or stiffness, and muscle or joint pain. 

See Appendix I for an exhaustive list of manifestations suggestive of Lyme disease.  

Anyone who presents with manifestations suggestive of Lyme disease should not be administered PEP 
and should be evaluated by a primary care nurse practitioner or a physician so that the appropriate 
treatment can be administered, if applicable. For further information, consult INESSS’s Lyme disease 
diagnostic support tool and the Optimal use guides on the treatment of Lyme disease. 

 
  

                                                           
2  As a precaution, it is best not to administer single-dose doxycycline PEP during pregnancy. If necessary, perform a thorough individual 

risk-benefit assessment, and, if need be, seek the advice of a microbiologist and infectious disease specialist, a gynecologist/obstetrician 
or a pregnancy care centre. 

3  Doxycycline has been linked to rare cases of liver damage during treatment lasting several days or weeks. The probability of hepatotoxicity 
occurring after the administration of a single dose of doxycycline is not known, but it appears to be very low. Nonetheless, caution may be 
required in patients with active liver disease, especially if it meets severity criteria (expert opinion). 

4  A single 200-mg dose of doxycycline is acceptable in most myasthenic patients. However, cases of decompensated or poorly controlled 
myasthenia should be the subject of an individual clinical assessment (expert opinion). 

5  Breastfeeding is a relative contraindication to the use of doxycycline in the product monographs because of a theoretical risk of tooth 
staining in the child. However, tetracyclines are found in low concentrations in breast milk, and the available data on the use of a 
tetracycline indicate that there is no detectable trace of the drug in the serum of exposed infants. Therefore, according to several 
databases or reference works on drugs during breastfeeding, the short-term use of tetracyclines is compatible with breastfeeding. Single-
dose doxycycline PEP can be proposed to breastfeeding women who meet the criteria, within the context of an informed discussion.  

6  Does not constitute a contraindication to the use of single-dose doxycycline, but the need to adhere to the following precautions should be 
stressed: take with a full glass of water and with food, and avoid lying down for at least 30 minutes after dosing. 

7  Does not constitute a contraindication to the use of single-dose doxycycline, but the need to adhere to the following precautions should be 
stressed: avoid exposure to sunlight and ultraviolet radiation for 24 hours or use a sunscreen. 

8  Tetracyclines are associated with a lower risk of Clostridium difficile infection than other antibiotics, and certain publications even suggest 
that doxycycline has a protective effect. However, caution should be exercised with doxycycline, as with other antibiotics, in patients who 
have recently had an episode of Clostridium difficile infection, given the potential risk of recurrence (expert opinion). 
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2.3 Physical inspection  
2.3.1 Bite area 
Check that the specimen that caused the bite is indeed a tick (see Appendix II). If the tick is still attached 
to the skin, remove it at once using a pair of fine tweezers or a tick remover. For the procedure for 
removing ticks, consult the Québec government website  

https://www.quebec.ca/en/health/advice-and-prevention/health-and-environment/removing-a-tick-after-a-bite/ 

Testing for microbial agents in ticks 
- Ticks can be submitted to your facility's microbiology laboratory for surveillance purposes only. 
- In Québec, private companies offer rapid tests for determining if a tick that has been removed carries Borrelia 

burgdorferi. It is advisable not to use the results of these tests to decide whether or not to prescribe PEP or to 
make a diagnosis of Lyme disease. These tests yield many false positives and false negatives. Consequently, 
they should not be used to determine if PEP is indicated. 

Check that there is no redness at the bite site. If there is, a clinical evaluation should be performed on a 
case-by-case basis. Single-dose doxycycline PEP should not be administered if the redness could be 
early erythema migrans, since erythema migrans should be treated with a full course of antibiotics. 

Bite site redness 
- Redness at the bite site may be a hypersensitivity reaction or early erythema migrans. 
- Early erythema migrans is more likely if the redness gradually expands for a few days (the most specific criterion), 

if it appears a few days post-bite and if it reaches 5 cm in size. 
- The hypersensitivity reaction to the bite generally occurs within 24 hours post-bite. It is often pruriginous, 

regresses within a few days and should not exceed 5 cm in size. 
- By itself, the criterion of the initial size of the redness cannot be used to distinguish between early erythema 

migrans and a hypersensitivity reaction to a bite. 
- If in doubt, it is advisable to monitor the course of the redness and to wait 24 to 48 hours before administering 

PEP, time permitting9 (second visit or explain to the person). To monitor the course of the redness, its contour can 
be marked and its diameter measured during the visit and 24 to 48 hours later. A photo including a measuring 
device can be taken at different times for comparison. 

-  In all cases, if the redness expands beyond 5 cm or if redness measuring less than 5 cm persists beyond 72 
hours after the tick is removed, the person should consult a physician or a primary care nurse practitioner to 
receive a full course of antibiotic therapy for the erythema migrans, if applicable. 

 

2.3.2 Other areas 
Check that there is no redness elsewhere than at the bite site.  

2.4 Medication history 
Document the following: 

 The use of antipyretics/analgesics (e.g., acetaminophen, acetylsalicylic acid , ibuprofen or other 
antiinflammatories) in the last 6 hours for fever, headache or pain that has occurred since the tick 
bite10 

 The previous use of doxycycline as PEP for preventing Lyme disease during the current tick season 
and the dates it was taken 

 

Individuals repeatedly bitten in a PEP-designated geographical area 
If the individual has already received PEP twice during the current tick season, it is possible that they are not 
applying the tick bite preventive measures correctly. If need be, the health professional consulted should check 
that the individual is aware of and understands them. Doxycycline can be prescribed if all the criteria listed in the 
"CLINICAL SITUATION" section (page 1) are met and there are no contraindications. 

                                                           
9  Doxycycline should be taken no more than 72 hours after the tick is removed. 
10  The use of antipyretics/analgesics could mask the general systemic symptoms of early Lyme disease.  

https://www.quebec.ca/en/health/advice-and-prevention/health-and-environment/removing-a-tick-after-a-bite/
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3. CONFIRM THE INDICATION FOR PEP  

3.1 PEP-designated geographical area 

Check that the bite occurred in a PEP-designated geographical area. Refer to the Ministère de la Santé et 
des Services sociaux's website: 

http://www.msss.gouv.qc.ca/professionnels/zoonoses/maladie-lyme/prophylaxie-postexposition/ 

3.2 Other criteria and contraindications to PEP: 

Check if: 

 The time from tick removal to the presumed time of PEP dosing would be 72 hours or less 
 The tick was attached to the skin for at least 24 hours 
 The individual does not have any absolute contraindications to the use of doxycycline  

Evaluate the relative contraindications on a case-by-case basis, if present. 

Individuals who meet the criteria for PEP but to whom doxycycline cannot be administered: 
Do not substitute another antibiotic for single-dose doxycycline. Advise the person to watch for the possible 
occurrence of symptoms suggestive of Lyme disease and consult a primary care nurse practitioner or a physician, 
if applicable (the Follow-up sheet can be given for this purpose). 

 

Use of doxycycline in children under 8 years of age  
• There are no data on the efficacy and safety of single-dose doxycycline PEP in children under 12 years of 

age.   
• In the tetracycline monographs in general, the use of these antibiotics is not recommended during the tooth 

development period, that is, before the age of 8 years.  
• However, based on the results of the available analytical studies, the use of doxycycline at average doses of 

2 to 10 mg/kg/day for average total durations of 6 to 20 days in children under 8 years of age does not have 
any effect on permanent teeth – change in tooth colour or the appearance of a particular colour, low level of 
evidence. The administration of a single dose of doxycycline at a dosage of 4.4 mg/kg (maximum: 200 mg) as 
PEP therefore seems safe in this regard in children. 

• In the 2018 edition of the Red Book®, the American Academy of Pediatrics states that single-dose 
doxycycline can now be administered to children of any age to prevent Lyme disease in high-risk (30 to 50% 
of ticks infested) geographical areas after being bitten by a black-legged tick, when all the criteria are met. 

 

The criteria for deciding whether to initiate PEP are presented in the form of an algorithm in Appendix III. 

4. THERAPEUTIC MANAGEMENT  

4.1 Shared decision 

When the indication for PEP has been confirmed, discuss with the person or their family, if applicable, the 
available options (PEP + symptom monitoring vs. symptom monitoring alone), the benefits and the 
potential risks of PEP, and the associated uncertainties for the purpose of jointly making an informed 
decision that will take into account what is important to the person. Using a shared decision-making 
process is especially important when the tick bite person is a child under the age of 8 years (see box in 
Section 3.2). 

Explain to the person or their family, if applicable, the importance of watching for the possible occurrence 
of symptoms suggestive of Lyme disease, regardless of the option chosen. 

The clinical tool Dialogue with your patient, developed by INESSS and presented in Appendix IV, can be 
used as an aid during the discussion. For further details on the scientific data on single-dose doxycycline 
PEP for preventing Lyme disease, see Appendix V in the Report in support of this protocol. 

4.2 Dosage of doxycycline PEP 



 

INESSS | Québec’s national medical protocol – PEP  5 
 

May 2019 

Prescribe doxycycline as per the indications shown in Table 1 when a decision has been made to initiate 
PEP. 

Table 1. Dosage of doxycycline as PEP for preventing Lyme disease 

AGE 
≥ 12 years Single dose PO: 200 mg 
8 to 11 
years1 

Single dose PO: 
• If weight < 45 kg: 4.4 mg/kg (maximum: 200 mg)  
• If weight ≥ 45 kg: 200 mg 

< 8 years1 
Maximum of 72 hours from tick removal to doxycycline dosing 

1. There is no commercially available pediatric formulation of doxycycline. However, if need be, an individualized formulation can be prepared by the 
pharmacy (e.g., a compounded oral suspension).  
 

5. INSTRUCTIONS AND INFORMATION FOR PEOPLE WHO SEEK MEDICAL ATTENTION FOR A TICK BITE 

Give people who seek medical attention for a tick bite the instructions and information in Table 2. 
Table 2. Instructions and information to be given to people who seek medical attention for a tick bite 

FOR ALL INDIVIDUALS (WHETHER PEP IS PRESCRIBED OR NOT) 

Symptom monitoring • Ask them to watch for symptoms suggestive of Lyme disease that could appear within 
the 30 days following the bite and those that could appear later1. The Follow-up sheet 
can be given to them for this purpose. 

• Ask them to consult a physician or a primary care nurse practitioner if any of these 
symptoms occur 

• Explain to them how to avoid new bites 

FOR INDIVIDUALS TO WHOM PEP IS PRESCRIBED 

Maximum of 72 hours • Give the person the deadline by which they should take doxycycline 

Main adverse effects 
of doxycycline 

• Diarrhea, abdominal pain, nausea, vomiting 
• Esophageal irritation 
• Photosensitivity 

Administration 
precautions 

• Take with a full glass of water  
• Avoid lying down for at least 30 minutes after dosing 
• Avoid exposure to the sun and ultraviolet radiation for 24 hours or use a sunscreen  
• Avoid milk and other dairy products 1 hour before and 2 hours after taking doxycycline 

Reasons for symptom 
monitoring post-PEP 

• Efficacy not guaranteed for preventing erythema migrans, and efficacy in preventing the 
other manifestations of Lyme disease not known  

• PEP not recognized as being effective in preventing the other tick-borne infections 
1  This recommendation is even more important for people who engage in activities carrying a risk of tick exposure and especially those who have been bitten 

several times during the current tick season.  

6. DOCUMENTING   

Record in the person’s chart the information justifying the prescribing or non-prescribing of PEP and the 
actions taken.  
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This protocol is based on the latest scientific data and best practice recommendations, which were enhanced 
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further details on the process used to develop this medical protocol and to consult the references, see the 
Report in support of this protocol.   
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APPENDIX I – MANIFESATIONS SUGGESTIVE OF LYME DISEASE  
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APPENDIX II  – CLUES FOR DETERMINING IF THE SPECIMEN IS/WAS A TICK 
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APPENDIX II I  – DECISION SUPPORT ALGORITHM FOR DETERMINING WHETHER 
TO INITIATE SINGLE-DOSE DOXYCYCLINE PEP 
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APPENDIX IV – TOOL DIALOGUE WITH YOUR PATIENT  
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APPENDIX V – SCIENTIFIC DATA ON SINGLE-DOSE DOXYCYCLINE PEP  
 
 
 

Legend: 
    : no data; CI: confidence interval; NNH: number needed to harm; NNT: number needed to treat; N/A: not applicable. 
* On average, 36 patients need to be treated to prevent 1 case of bite site erythema migrans. 
** On average, 5 patients need to be treated to observe 1 adverse effect.  
 

• The data on single-dose doxycycline PEP are from a single study (Nadelman, 2001) involving subjects 12 years 
of age and older in the United States in a high-risk area where 25 to 50% of the ticks were Borrelia burgdorferi 
carriers. Furthermore, the ticks had been identified to ensure that the subjects had indeed been bitten by a 
black-legged tick.  

• In Québec, the rate of black-legged ticks that carry Borrelia burgdorferi is generally < 25%, and it is not 
necessary to identify the tick before prescribing PEP. Therefore, the number needed to treat (NNT) to prevent 
one case of erythema migrans is probably higher than that reported in the study.  

• In the study, 200-mg single-dose doxycycline did not prevent bite site erythema migrans in all the patients. 
Furthermore, the efficacy of this prophylaxis in preventing the other manifestations of Lyme disease is not 
known. Symptom monitoring after administration is therefore essential. 

• The benefit of PEP when administered more than 72 hours after tick removal has not been demonstrated.   
• No antibiotic other than 200-mg single-dose doxycycline has been shown to be effective in preventing Lyme 

disease. 
 
 

  
Age ≥ 12 years Age < 12 years and 

≥ 8 years  Age < 8 years 

EF
FI

C
A

C
Y 

Bite site erythema 
migrans  

Data from a single study (see  ) 
 

Absolute risk: 
 3.2% in the placebo group  
 0.4% in the 200-mg single-dose 

doxycycline group  
 

Reduction of absolute risk with 200-mg  
single-dose doxycycline: 
- 2.8% (95% CI: -11.7 to 6.1) 
 
NNT = 36 (95% CI: 19 to 220)*  
 

Low level of evidence 

Efficacy extrapolated 
from data from 
subjects ≥ 12 years 
of age 

Efficacy extrapolated 
from data from 
subjects ≥ 12 years 
of age 

Other 
manifestations of 
Lyme disease 

   

SA
FE

TY
 

Adverse effects 
(minor, mainly 
gastrointestinal) 

Absolute risk: 
 11% in the placebo group 
 30% in the 200-mg single-dose 

doxycycline group 
 

NNH = 5 (95% CI: 4 to 10)** 
 
Low level of evidence 

Safety extrapolated 
from data from 
subjects ≥ 12 years 
of age 

Safety extrapolated 
from data from 
subjects ≥ 12 years 
of age 

Effect on 
permanent teeth  
(staining or change 
in colour) 

N/A N/A 

Safe as a single 
dose 
 
Low level of 
evidence 

 


