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Abstract: Post-treatment Lyme disease syndrome (PTLDS) is a pain disorder for which there 

remains no gold standard treatment option. Here, we report a case of PTLDS in a female patient 

whose pain was refractory to treatment options such as radiofrequency ablation, vitamin infusion 

therapy, opioid analgesics, and other pharmacotherapies. The patient commenced an experimen-

tal intravenous ketamine infusion therapy at the Florida Spine Institute (Clearwater, FL, USA) 

and achieved relief from her chronic pain, an improved quality of life, reduced depression and 

suicidal ideation, and reduced opioid consumption.
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Introduction
Ketamine is an anesthetic that was first synthesized in the early 1960s.1 Except in 

certain cases, its use as an anesthetic has declined since its approval by United States 

Food and Drug Administration (FDA) in 1970. However, in recent times, it has gar-

nered the attention of scientists and clinicians as new uses for this off-patent drug are 

discovered. At the time of writing, there are 180 open studies registered as clinical 

trials that involve ketamine.2 Ketamine has proven successful in placebo-controlled 

clinical trials for the treatment of depression,3,4 suicidal ideations,5 and pain.6

Predominantly known as an N-methyl-d-aspartate (NMDA) receptor antagonist, 

ketamine also exhibits anti-inflammatory and immunomodulatory actions.7,8 Recently, 

ketamine has been utilized off-label as an effective option for treating certain neu-

ropathic pain conditions that currently do not have gold standard treatment options 

such as complex regional pain syndrome (CRPS) and fibromyalgia.9 Takahashi et al10 

first described a clinical case of CRPS that was responsive to low-dose ketamine. The 

scientific evidence supporting the analgesic properties of ketamine continues to grow. 

If efficacy is established in Phase III clinical trials, ketamine could be widely adopted 

as a first-line therapy for certain types of pain, especially given the opioid epidemic 

that the world currently faces.11

Post-treatment Lyme disease syndrome (PTLDS) occurs secondary to Lyme 

disease (LD) in 10–15% of patients who were ideally treated with antibiotics.12 It is 

characterized by persistent or recurrent symptoms of fatigue, musculoskeletal pain, 

and cognitive complaints leading to functional decline. Although the etiology of the 

disease is not fully known, several lines of evidence suggest that immune mechanisms 

may be involved. Bockenstedt et al13 showed that spirochete remnants can persist even 

after successful antibiotic treatment to eliminate infectious Borrelia burgdorferi in 
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mice. Moreover, they showed that these remnants contain 

immunogenic material that induces immunoglobulin G 

(IgG) responses and stimulates macrophages to produce 

tumor necrosis factor (TNF)-α in vitro. In a clinical study, 

the synovial tissue from patients with severe LD was com-

pared with that from patients with the known autoimmune 

disease, rheumatoid arthritis (RA).14 These authors found 

that the synovial lesions of LD and RA patients were very 

similar. Importantly, they showed that HLA-DR and HLA-

DQ expression was intense throughout the lesions. Both of 

these major histocompatibility complex (MHC) class II cell 

surface receptors are involved in other autoimmune diseases 

including RA and celiac disease. Thus, immunomodulatory 

drugs may be useful in the treatment of PTLDS.

In the clinical case described herein, we show the clinical 

course of a PTLDS patient who was treated with intravenous 

(IV) ketamine infusions under the care of Dr. Ashraf F Hanna 

at the Florida Spine Institute (Clearwater, FL, USA).

Case report
On May 26, 2015, a 31-year-old, 100 lb, female patient 

reported to the Florida Spine Institute, referred by a gen-

eral surgeon for the treatment of her chronic pain disorder, 

potentially related to a previous bout with LD. All pain 

scores were captured by administering a standard unipolar 

visual analog scale (VAS) for pain. The patient complained 

of diffuse body pain (6–7/10), fatigue, headache, and brain 

fog (7–8/10). The onset of her pain had been gradual, begin-

ning ~3 years prior, a short time after being diagnosed and 

treated for LD. Given the timing and symptoms that the 

patient described, a diagnosis of PTLDS was made. The 

pain was described as persistent, moderate to severe, and 

gradually worsening. Her pain increased during general 

activity. Her current treatment regimen included fentanyl 

transdermal patches, clonazepam, oxycodone hydrochlo-

ride, and citalopram hydrobromide. Still, these medications 

only provided mild relief. She had begun to experience 

opioid-induced constipation (OIC) and was seeking more 

adequate pain relief without this side effect. The patient had 

previously tried physical therapy and IV vitamin infusions, 

which resulted in no relief. She also underwent trigger point 

injections and a radiofrequency ablation procedure that 

resulted in inadequate pain reduction.

In certain clinical settings, ketamine has been shown to 

be useful in treating pain that does not respond well to other 

treatments. Thus, IV ketamine therapy was discussed with 

the patient over several follow-up visits to the clinic. Given 

that other numerous treatment modalities failed to achieve 

adequate pain relief, she opted to try IV ketamine. She was 

scheduled for her first infusion on July 28, 2015.

During follow-up visits leading up to initiation of IV 

ketamine therapy, the patient underwent several cognitive 

tests. The GAD-7 (Generalized Anxiety Disorder) survey 

was administered, indicating severe anxiety (score 18/21). 

The patient also took the Center for Epidemiologic Studies 

Depression-Revised (CESD-R) test, indicating Diagnostic 

and Statistical Manual of Mental Disorders, fourth edition 

(DSM-IV), Major Depressive Episode (score 50/60). Fur-

thermore, her answers indicated suicidal ideation.

The patient reported for her first ketamine infusion on July 

28, 2015. Her pain levels were unchanged since her previous 

visit (score 7/10). Ketamine HCl was infused with 200 mg ket-

amine, 200 mg lidocaine, and 6 mg midazolam in 100 mL bag 

of saline over a 4-hour period. Midazolam was used to reduce 

or prevent psychotomimetic side effects that ketamine can 

cause in some patients. The ketamine dosage was increased 

by 200 mg each day until 800 mg was reached. The patient 

received IV ketamine for 10 days. She did not demonstrate 

any complications. VAS pain scores were recorded on every 

visit to the clinic except for two interim infusion days. During 

the initial 10-day infusion period, the patient reported little 

change in her level of pain (scores ranged from 6 to 8).

The patient reported for a follow-up visit from her ket-

amine infusions on September 8, 2015. Her pain levels were 

drastically lower (score 1/10) following her 10-day ketamine 

infusion therapy. The decision was made to reduce the dos-

age of fentanyl patches from 125 µg to 75 µg every 48 hours. 

Although she reported very low pain at this time, over the 

course of several follow-up interactions she commented that 

her pain seemed to be slowly returning. During a follow-up 

visit on October 1, 2015, the patient reported that her pain 

levels remained low (score 3/10) but seemed to be becoming 

more severe than just after her last ketamine infusion. Her 

transdermal fentanyl dosage was kept at 75 µg every 48 hours. 

During another follow-up visit on November 4, 2015, the 

patient’s pain had returned to baseline (score 7–8/10). She 

was scheduled for a 4-day IV ketamine booster infusion to 

commence the following week. On November 9, the patient 

reported for her first ketamine booster infusion. Prior to the 

infusion of 800 mg of ketamine, her pain score was taken 

(score 7/10). Prior to the second infusion, the patients pain 

score had improved (score 4/10). Her pain score remained 

unchanged during the third and fourth ketamine infusions.

Approximately 1 month later, the patient’s pain had 

returned to baseline so she underwent another 3-day IV ket-

amine infusion session. During this infusion, her pain score 
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was reduced from a 7 to 2/10. During a follow-up interview, 

the patient stated that she was very pleased with the outcome 

of her IV ketamine therapy. She indicated that she no longer 

felt depressed nor had suicidal ideations. Moreover, the 

patient reported that her brain fog had improved. However, 

2 months later, the patient returned to the clinic with a pain 

flare up. She underwent another 3-day IV ketamine infusion 

with similar results (score 2/10).

No ketamine-related side effects or physical dependence 

was observed during treatment. Written informed consent was 

obtained from the patient for publication of this case report.

Discussion and conclusion
A recent double-blind, randomized, placebo-controlled 

clinical trial was conducted to evaluate the efficacy of IV 

ketamine in patients with treatment-resistant depression.15 

These investigators reported that IV ketamine was effective at 

reducing depressive symptoms in this patient population. The 

results of our case report and evidence from similar studies 

and preceding case reports substantiate the antidepressant 

efficacy of ketamine.4,16–18 To our knowledge, there have 

been no other reports in the literature that have assessed the 

effects of IV ketamine in a patient with PTLDS until now.

In this patient with whole-body chronic pain associated 

with PTLDS, IV ketamine drastically reduced pain levels 

(Figure 1). The patient’s depression and suicidal ideations 

were also eliminated post-ketamine infusion. Although we19,20 

and others21,22 have reported the efficacy of IV ketamine for 

the treatment of chronic pain, this patient’s results were not 

typical. In this case, the drastic reductions in pain levels (VAS 

reduced from 7 to 2) were followed by an eventual return to 

baseline. However, when the patient’s pain did return, shorter 

booster infusions were sufficient to maintain analgesia for 

months at a time. This is in contrast to, for example, our 

previous documentation of a patient with fibromyalgia who 

achieved complete remission for more than a year post-

infusion without additional treatment.19

The current PTLDS patient’s pain levels were adequately 

controlled using IV ketamine infusions for a duration of 

~1–2 months from the last infusion session. Given that the 

elimination half-life of IV ketamine is only 2.5 hours,23,24 

this means that the duration of analgesia produced in this 

case did not require the sustained pharmacological action 

of ketamine, since it would have been eliminated within 

the first day following the last infusion. This observation 

supports theories that chronic pain associated with PTLDS 

may be neuropathic in nature25 and that ketamine’s analgesic 

efficacy is centrally mediated.

“Central sensitization” has been coined to describe 

numerous neuropathic pain conditions resulting from a 

nociceptive insult that triggers a prolonged but reversible 

increase in the excitability and synaptic efficacy of neurons 

in central nociceptive pathways.26 Ketamine is thought to 

de-sensitize centrally mediated pain via repeated NMDA 

receptor blockade.27 However, it is likely that ketamine acts 

via multiple mechanisms to produce analgesia in neuropathic 

pain conditions. Neuropathic pain has been associated with 

increased glial activation and subsequent release of pro-

inflammatory cytokines. Interestingly, ketamine produces 

pharmacological effects that reduce cell excitotoxicity via 

NMDA antagonism and reduce inflammation by suppress-

ing the hyperactivation of microglia.28 Moreover, ketamine 

produces immunomodulatory actions that may also be 

uniquely beneficial to conditions that may have an autoim-

mune component, such as PTLDS. Thus, ketamine appears 

to produce a robust polypharmacological “entourage effect” 

that is highly effective in treating neuropathic pain condi-

tions – which are notoriously difficult to treat with more 

conventional analgesic drugs.

In conclusion, the pain relief (~71% decrease) described 

in this case report was achieved without the use of increas-

ing doses of opioid analgesics and, in fact, afforded the 

patient’s fentanyl dosage to be reduced from 125 µg to 75 µg 

(40% decrease) every 48 hours. Opioid-sparing therapies, 

such as ketamine, should be used more frequently for the 

management of chronic pain. This is especially important 

given the frequency of opioid dependence and abuse, which 

has reached such severity to be widely regarded as an “epi-

demic”.29 Future studies should be conducted to optimize 

ketamine for the management of chronic pain conditions 

without the use of opioids, where appropriate.

Disclosure
The authors report no conflicts of interest in this work.
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Figure 1 The summarization of the clinical course.
Abbreviation: VAS, visual analog scale
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