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What we’re going to talk about 

• Late Lyme Disease: arthritis 

• Post-Treatment Lyme Disease Syndrome 



What we’re not going to talk about 

• Late Neurologic Lyme

• Why?











Clinical Features of Late Lyme Disease
• Arthritis

• Most commonly occurs months after infection 
• Can be weeks or years
• Can present in colder months, when other forms less common

• Eventually develops in ~60% of untreated patients
• Currently in ~25% of reported cases

• More patients diagnosed and treated in early stages 
• Remains most common manifestation of disseminated disease



Clinical Features of Late Lyme Disease 
• Arthritis

• Objective evidence of joint inflammation
• warmth, swelling, redness 
• contrast: diffuse arthralgias can occur in early disease

• Mono or oligoarticular
• In either case, typically involves the knee
• Other large joints or TMJ can be involved 

• Pain relatively minimal and fever rare
• Contrast with septic arthritis 

• Intermittent
• Episodes of arthritis last weeks to months if untreated



Clinical Features of Late Lyme Disease
• Arthritis

• Diagnosis 
• Objective evidence of joint inflammation + serology 
• Synovial fluid analysis: cell count, crystals, culture 

• Establish presence of inflammatory arthritis (i.e. elevated WBC)
• Rule out other etiologies (septic arthritis, crystal arthropathy)
• Lyme: typically mild/moderate elevation in WBC <25,000



Treatment of Late Lyme Disease 
• Arthritis

• PO therapy is preferred (decreased cost and side-
effects)

• Doxycycline 100mg BID for 28 days
• Amoxicillin 500mg TID for 28 days
• Cefuroxime 500mg BID for 28 days 

• Symptoms often slow to resolve
• If persistent symptoms weeks to months after initial Rx

• Either:
• Repeat PO therapy x28 days (typically if incomplete response)
• IV ceftriaxone x28 days (typically if little to no response to PO)



Treatment of Late Lyme Disease

• Arthritis
• If symptoms persist after two courses of antibiotics

• Trial NSAIDs or hydroxychloroquine
• Consider methotrexate if severe 

• If symptoms still persist for several months 
• Consider arthroscopic synovectomy





Review: Possible Indications for IV Therapy 

• There are 3
•Neurologic disease 
•Advanced atrioventricular block
•Refractory arthritis

• PO therapy is otherwise the standard of care.



Life After Lyme



• 96 patient with erythema migrans
•All treated with short course antibiotics on 
presentation 

•All evaluable patients (94/96) resolved EM 
at 3 wks

•No objective findings of late Lyme disease 
in any patient

•Asymptomatic 
• >50% at 10 days
• 80% at 28 days
• 90% at 6 months 



Chronic, Non-Specific Symptoms 

• Fatigue

• Muscle and joint aches without objective clinical or 
laboratory evidence of inflammation 

• Difficulty concentrating, mental “slowness”

• Post-Treatment Lyme Disease Syndrome
• often referred to as “chronic Lyme”



Chronic, Non-Specific Symptoms 
• Is there a basis for Lyme as a chronic infection? 

• DNA (PCR) has been found in tissue after antibiotic 
treatment in animals. 

• Overwhelmingly, no borrelia has grown from culture after 
treatment in these animal experiments (i.e. active division 
suggesting a viable pathogen).

• There is no true animal model for PTLDS or “chronic Lyme” 
because the symptoms are subjective and the animals can’t 
tell you if they have e.g. fatigue or joint pain. 

• More here: https://www.cdc.gov/lyme/pdfs/PersistenceTranscript.pdf
https://www.cdc.gov/lyme/pdfs/PersistenceWebinarSlides.pdf

https://www.cdc.gov/lyme/pdfs/PersistenceTranscript.pdf
https://www.cdc.gov/lyme/pdfs/PersistenceWebinarSlides.pdf


The Plot Thickens? 
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These animal findings have led to controversy 
in the lay community regarding human Lyme 
disease, however there is a strong consensus 
within the medical community regarding 
antibiotic therapy.

https://www.aldf.com/pdf/ECCMID_Poster_4.2
2.10.pdf

https://www.aldf.com/pdf/ECCMID_Poster_4.22.10.pdf


Consensus 



Alternative Therapies 
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Persistent Non-Specific Symptoms

• 4 notable randomized human trials regarding 
prolonged antibiotic therapy for Lyme have 
been published. They reached similar 
conclusions.
• New England Journal of Medicine 2001
• Neurology 2003
• Neurology 2008
• New England Journal of Medicine 2016





New England Journal of Medicine 2001

• 115 patients
• 57 with positive IgG Western Blot
• 58 with history of EM but negative serology 
• 1 or more: diffuse MSK pain, cognitive impairment, radicular 

pain, paresthesias or dysesthesias 
• All had been previously treated

• Randomized into 2 groups
• Treatment: 30 days IV ceftriaxone then 60 days PO 

doxycycline
• Placebo: 30 days IV dextrose then 60 days PO placebo



New England Journal of Medicine 2001

• Results
• Primary outcome: improvement in Quality of Life
[https://www.rand.org/content/dam/rand/www/external/health/surveys_tools/mos/mos_core_36item_survey.pdf]

• Measured at 30, 60, 180 days 
• Trial stopped when interim analysis of 115 patients at 180 

days showed no significant difference

https://www.rand.org/content/dam/rand/www/external/health/surveys_tools/mos/mos_core_36item_survey.pdf




Neurology 2003

• 55 patients
• History of physician documented EM or late Lyme disease 

with positive serology
• Severe fatigue (score >4) on Fatigue Severity Scale
• All treated with standard therapy within past 6 months

• Randomized into 2 groups: 
• 28 days IV ceftriaxone
• Placebo 



Neurology 2003

• Results at 6 months
• Primary outcomes

• 1. change in score on fatigue scale
• 2. cognitive speed/impairment as measured by A-A Test
• 3. clearance of OspA Ag in CSF

• Fatigue
• 9.1% improvement in the placebo group: mean score 5.5
• 22.1% improvement in ceftriaxone group: mean score 4.4

• No significant difference in cognitive or biologic outcomes 



Neurology 2003

• Should we prescribe ceftriaxone? 
• Is the improvement in fatigue clinically significant? 

• Antibiotic group still >4 (severe fatigue)

• 4 of 55 patients (7%) experienced life-threatening adverse 
events 

• The authors conclude “STOP-LD…suggests that repeated 
courses of antibiotic treatment are not indicated for 
persistent symptoms following Lyme disease including 
those related to fatigue and cognitive dysfunction, 
particularly in light of the frequency of serious adverse 
events.”





Neurology 2008

• 37 patients 
• history of Lyme symptoms 
• positive IgG Western Blot 
• memory impairment 
• already received 3 weeks ceftriaxone 

• Randomized
• 23 received 10 weeks ceftriaxone
• 14 received IV placebo



Neurology 2008

• Results
• Primary outcome

• Neurocognitive performance as measured by index score incorporating 
motor, psychomotor, attention, memory, verbal fluency

• At 12 weeks
• Some improvement in drug-treated group compared to placebo

• At 24 weeks
• Improvement was not sustained in the drug-treated group



Neurology 2008

• 26% of ceftriaxone group experienced adverse 
effects. 

• Authors’ conclusion:
• “considering both the limited duration of cognitive 

improvement and the risks, 10 weeks of IV ceftriaxone…is 
not an effective strategy for sustained cognitive 
improvement”





New England Journal of Medicine 2016
• 280 patients 

• History of clinical Lyme disease or positive serology
• Persistent symptoms attributed to Lyme

• MSK pain, arthralgia, neuralgia, sensory disturbance, cognitive disturbance, 
fatigue etc.. 

• All received 14 days of IV ceftriaxone initially 

• Randomized
• 12 weeks PO doxycycline
• 12 weeks PO clarithromycin-hydroxychloroquine
• 12 weeks PO placebo 



New England Journal of Medicine 2016

• Results
• Primary outcome: quality of life measured by SF-36
• All 3 groups showed improvement from baseline at 14 

weeks 
• No significant difference was found between the study 

groups



Prolonged Antibiotics 

• Theories regarding possible benefits remain 
untested hypotheses.

• No human trial data shows overall benefit.

• The best current clinical data does not support 
prolonged courses of antibiotics for post-treatment 
Lyme disease syndrome.



Consequences of Overdiagnosis and
Inappropriate Antibiotic Therapy 









Prognosis? 



• 100 patients with erythema migrans recruited 
1991-2000
• Treated on presentation
• Assessed 2011-2013
• Outcome: Health Related Quality of Life by SF-36v2

• Results:
• Mean follow-up 15.4 years
• Scores similar to general US population 
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