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 Potential causes include:

 Induction of inflammatory responses by lingering dead spirochetes 
or spirochetal antigen

 Continuation of active spirochetal infection

 Irreversible sequelae from previous active infection (autoimmune)

POST-TREATMENT LYME DISEASE (PTLD)



Inflammatory infiltrates and antimicrobial-tolerant persistent B. burgdorferi in tick-
inoculated rhesus macaques 8 to 9 months after
treatment with oral doxycycline





Lyme Borreliosis Research

• Treatment
– Examination of responses 

of individuals with clinical 
cure vs. those with PTLDS

• Diagnosis
– Longitudinal assessment 

of antibody 
responses/variability in 
rhesus macaques

B. burgdorferi affects 
immune response to the 
detriment of both



Anti-C6, OspC, DbpA and OppA2 IgG antibody responses from 5 monkeys: 
3 treated at 4 months post-infection and 2 untreated.

How do immune responses change over the 
course of infection and post-treatment?
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UNTREATED          TREATED

Antibody responses 
to five different Bb 
antigens over 60 
weeks following 
infectious tick bite. 
Antibody responses 
by untreated animals 
and animals treated 
with doxycycline 
between weeks 16-20  
are shown. All values 
shown are triplicate 
averages with the 
mean pre-immune 
value per individual 
animal subtracted.



Variable antibody responses among human 
Lyme disease patients:

Test for differences in specific 
antibody between cured and  
PTLDS patients





The effect of immune response on 
treatment outcome

Robust B cell responses predict 
resolution of symptoms in Lyme 
disease
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Possible explanations for weak responses:

1. Host differences in the ability to generate humoral response to Bb (possibly in isotype switching)

2. Strain differences among Bb and/or co-infections influence host immunity

Host antibody responses appear to be predictive of 
clinical cure

Responses vary by antigen used to detect infection 
and over time

Commonly used antibiotics (doxycycline, 
amoxicillin) don’t kill pathogen



Key research gaps and needs for the field

 A serological test that detects infection at all stages of 
infection/disease.

 A reliable indicator of treatment outcomes (to distinguish 
persistent infection from other causes of PTLD)

 Determine how genetics and co-infection influence immunity to 
infection with Borrelia

 Clinical trials of new treatment regimens using combinations of 
antibiotics 
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