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Executive Summary   

With both a long-documented history and an emerging body of scientific evidence, Infection Associated 

Neuropsychiatric Conditions (IANC) represent a severe, underrecognized, understudied, and underfunded 

public health challenge with significant implications for children, adolescents, and adults across the United 

States. In this paper, IANC is used as an umbrella term rather than a formal diagnostic category, intended 

to describe conditions in which neuropsychiatric symptoms are triggered and potentially exacerbated by 

infection-mediated immune activation. IANC include conditions such as Lyme disease, bartonellosis, 

Pediatric Acute-onset Neuropsychiatric Syndrome (PANS), and Pediatric Autoimmune Neuropsychiatric 

Disorders Associated with Streptococcal Infections (PANDAS). These complex, multisystem conditions sit at 

the intersection of infectious disease, immunology, neurology, and psychiatry. This publication explores 

the significant opportunity for federal lawmakers and public health system stakeholders to accelerate 

research, diagnostics, surveillance, clinical education, and patient outcomes. 

Figure 1: IANC and Disciplinary Intersections. IANC patients often  seek care across distinct   and 
frequently disconnected medical disciplines, including infectious disease, immunology , 
psychiatry, and neurology.  

 

While many conditions may meet the criteria for IANC, this paper primarily focuses on Lyme disease, 

bartonellosis, PANS, and PANDAS. Neuropsychiatric symptoms are often the dominant or most disabling 

feature in these conditions and may include anxiety, depression, insomnia, impaired cognition, tics, 

obsessive-compulsive behaviors, restricted eating, fatigue, academic regression, and, in some cases, 
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aggression, violence, or suicidality. This paper focuses on Lyme disease, bartonellosis, and PANS/PANDAS 

because their overlapping symptomatology and high likelihood of missed or delayed diagnoses make 

them ideal targets for developing a strategic, multidisciplinary framework for advancing research and 

patient care—one that may be extended to other IANC in the future. 

These conditions are medically complex and frequently require coordinated evaluation and treatment 

among multiple disciplines, including infectious disease, neurology, immunology, rheumatology, 

psychiatry, internal medicine, cardiology, gastroenterology and pediatrics. In practice, they are often 

treated as purely psychiatric or purely infectious disorders, and the multi-system nature of these illnesses is 

overlooked. Familiarity with IANC remains limited in U.S. medical training and practice, contributing to 

diagnostic silos, inadequate care pathways, fragmented research, prolonged delays in diagnosis, and poor 

outcomes for misdiagnosed or undertreated patients. 

Despite the potential role these conditions may play in the growing American mental health crisis, 

Congress has only approved very limited federal appropriations for IANC-related research. Significant 

research gaps remain, including estimating population prevalence, improving diagnostic accuracy and 

biomarker validation, clarifying disease mechanisms, evaluating treatment efficacy, and establishing 

coordinated surveillance infrastructure. The absence of standardized case definitions and national 

epidemiological tracking obscures understanding of the true scope, distribution, and economic burden of 

IANC. 

Given sustained bipartisan attention to mental health, there is a timely opportunity to expand 

congressional and federal agency support for IANC surveillance, research, clinical guidance, education, and 

workforce training. Scientists and physicians engaged in this field increasingly recognize that infection and 

immune activation may contribute to mental health outcomes in a subset of patients. In this paper, we 

recommend targeted federal funding and policy actions to expand IANC research and clinical capacity, 

improve mental health outcomes, reduce healthcare and societal costs, shorten diagnostic delays, lessen 

burdens on families and educational systems, and improve quality of life for individuals living with IANC. 
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1. Background  

Long before modern antibiotics or neuroscience, clinicians recognized a pattern in which patients 

appeared to recover from infection, only to later develop cognitive decline, personality changes, and 

behavioral disturbances. Known at the time as “general paralysis of the insane”— now understood as 

tertiary neurosyphilis— this condition often emerged decades after the initial infection and led to 

progressive loss of function. Its prevalence was reflected not only in medical practice but also in late 19th-

century literature, including the works of Sir Arthur Conan Doyle (Lanska, 2010). 

The story of neurosyphilis was not one of failure to recognize the link between illness and cognitive 

deterioration—clinicians had already identified the pattern accurately and repeatedly. What they lacked 

was an understanding of the exact cause and the tools needed to intervene. Only with the introduction of 

penicillin in the 20th century did physicians have the tools to eradicate new neurosyphilis cases (Lanska, 

2010). 

The recognition of infection-related neuropsychiatric symptoms precedes modern medicine. One of the 

earliest examples is chorea, or “dancing mania”, a term used to describe involuntary movements following 

pediatric streptococcal infection in medieval Europe. This would later be coined Sydenham chorea after 

the English physician Thomas Sydenham in 1686 (Vale & Cardoso, 2015). The development of an antibody 

test (antistreptolysin O titer) in the 1930s modernized the understanding of group A streptococcal 

pharyngitis as the cause of rheumatic fever (Lichty, 1941). While the incidence of Sydenham chorea has 

declined, a 2016 meta-analysis found the most common neuropsychiatric manifestation of streptococcal 

infection to be obsessive-compulsive disorder, often accompanied by other new comorbidities, such as 

attention-deficit-hyperactivity disorder, affective disorders, tic disorders, executive function disturbances, 

and psychotic features (Cunningham, 2016). 

In this paper, Infection-Associated Neuropsychiatric Conditions (IANC) is used as an organizing framework 

for conditions in which neuropsychiatric symptoms are triggered or exacerbated by infection-mediated 

immune activation. These conditions are often complex, with treatment requiring coordination among 

medical disciplines that oftentimes treat patients within their silos. For instance, they are often treated as 

purely psychiatric disorders or infectious disease mechanisms, overlooking their multi-system nature. The 

concept of IANC is not integrated into the United States medical system, creating diagnostic silos, 

inadequate care pathways, fractured research, and poor outcomes for misdiagnosed or mistreated 

patients. This paper will specifically focus on Lyme disease, bartonellosis, and PANS/PANDAS. Conditions 

such as PANS and PANDAS are inherently IANC, as by definition, all of these patients experience infection-
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triggered neuropsychiatric sequelae. In contrast, Lyme disease and bartonellosis may result in IANC in 

some cases, but not all. Furthermore, the Lyme disease bacteria and Bartonella are potential infectious 

triggers for both PANS and PANDAS. 

What is IANC? IANC, or Infection -Associated Neuropsychiatric 

Conditions, is an umbrella term used in this paper to describe 

conditions in which neuropsychiatric symptoms are triggered or 

potentially exacerbated by infection -mediated immune activation. 

This framework includes infection -associated presentations of Lyme 

disease, bartonellosis, and PANS, as well as Pediatric Autoimmune 

Neuropsychiatric Disorders Associated with Streptococcal Infections 

(PANDAS).  

 

Throughout history, infections that were initially considered to be unrelated to brain function have later 

been shown to cause profound neurologic and psychiatric effects. There are repeated examples in which 

symptoms were treated in isolation while the underlying cause remained unrecognized for years. Yet 

despite this knowledge, early detection, coordinated care, and timely treatment have progressed slowly 

and remain scarce. This white paper draws on those lessons to examine IANC today, and underscores how 

early detection and treatment, coordinated care across disciplines, and public policies that reflect the full 

complexity of these illnesses can address the substantial societal burdens associated with IANC. 
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2. Problem Overview  

2.1 IANC Overview   

IANC is often misunderstood by healthcare providers and the broader public because the neuropsychiatric 

sequelae of many associated infectious diseases are not widely recognized. IANC affect both adults and 

children and often have a sawtooth trajectory of symptom expression, remission, and relapse (Fallon et al., 

1998; Swedo et al., 2017; Breitschwerdt et al., 2010). The neuropsychiatric presentations in Lyme, 

bartonellosis, PANS, and PANDAS are heterogeneous and may appear immediately or significantly after an 

active infection (Cooperstock et al, 2017).  

“The microbial impact upon human mental functioning is more 

extensive than generally appreciated.”    

− Bransfield et al., 2023 

Many scientists and clinicians who work closely at the intersection of infectious disease, vector-borne 

illness, and neuropsychiatric conditions agree that infection is a major cause of mental disorders. A 

landmark 2023 study identified at least 43 known bacteria, viruses, parasites, and fungi with documented 

association or causation for mental illness diagnoses, concluding, “[F]urther investigation into the 

association between infectious/immune processes and mental disorders may lead to greater use of 

antimicrobial and immune-modulating agents in the treatment of psychiatric conditions. This may prevent 

and reduce mental illness morbidity, disability, and mortality” (Bransfield et al., 2023). Additionally, a 

landmark 2015 study highlights that the “brain is not immune-privileged,” overturning the assumption that 

the central nervous system is completely immune‑isolated (Louveau et al., 2015). Yet, clinical and scientific 

progress in IANC is challenging due to the complex immune mechanisms. 

Table 1, adapted from Bransfield et al., 2023, provides a more comprehensive list of pathogens that are 

known to potentially cause neuropsychiatric sequelae. 

 

 



 © 2026 Center for Lyme Action and National Alliance for PANS/PANDAS Action  8 

Table 1: Pathogens with Potential Neuropsychiatric Associations  

TYPE  PATHOGEN  

Viruses Borna disease virus 
Chikungunya virus 
Coronaviruses (excluding SARS-CoV-2) 
Cytomegalovirus (CMV) 
Enteroviruses 
Epstein–Barr virus (EBV) 
Hepatitis C virus (HCV) 
Human endogenous retroviruses (HERVs) 
Human immunodeficiency virus (HIV) 
Human T-cell lymphotropic virus type 1 (HTLV-1) 
Influenza virus 
Measles virus 
Parvovirus B19 
Poliovirus 
Rubella virus 
SARS-CoV-2 
Tickborne encephalitis virus 
West Nile virus 

Bacteria – Spirochetes Borrelia burgdorferi sensu lato (including B. burgdorferi s.s., B. afzelii, B. garinii) 
Leptospira species 
Relapsing fever group Borrelia 
Treponema pallidum 

Bacteria - Other Actinomyces species 
Bartonella henselae (and other Bartonella species) 
Brucella species 
Chlamydia species 
Coxiella burnetii 
Ehrlichia chaffeensis 
Helicobacter pylori 
Mycoplasma pneumoniae (and other Mycoplasma species) 
Rickettsia species 
Streptococcus pyogenes (Group A Streptococcus) 
Tropheryma whipplei 

Parasites - Protozoa Babesia species (including B. microti, B. duncani, and others) 
Leishmania species 
Plasmodium species 
Toxoplasma gondii 
Trypanosoma species 

Parasites – Helminths Filarial worms (Filaria species) 
Taenia solium 

Fungi Aspergillus species 
Candida species 
Cryptococcus neoformans 

Note. Adapted from Bransfield, R. C., et al. (2023). Microbes and mental illness: Past, present, and future. Healthcare, 12(83). 
https://doi.org/10.3390/healthcare12010083 

 

https://doi.org/10.3390/healthcare12010083
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2.2 Lyme Disease IANC  

Starting in the late 1970s, a group of mothers and then medical professionals observed a cluster of 

pediatric and adult arthritis cases centered around Lyme, Connecticut, earning the condition the name 

Lyme disease (LD) (Steere, 2024). Neurologic symptoms with Lyme were observed as early as 1978 (Steere 

et al., 1978, Reik et al., 1979). In June 1982, an article by Dr. Willy Burgdorfer in the journal Science  described 

the isolation of spirochete bacteria in ticks, and soon thereafter it was recovered in humans (Burgdorfer et 

al., 1982). Early stage physical manifestations of LD may include fever, chills, headache, fatigue, muscle and 

joint aches, swollen lymph nodes, and an erythematous skin rash, sometimes in the form of a bull’s-eye. 

Later signs or symptoms may include headaches, neck stiffness, facial paralysis, arthritis, heart palpitations, 

carditis, dizziness, or shortness of breath (Centers for Disease Control, 2024). Neurologic and 

neuropsychiatric signs and symptoms may include meningitis, encephalitis, cranial neuritis, radiculitis with 

weakness or pain, paresthesia, cognitive problems, mood changes, sleep disturbance, depression, and 

mania.  

LD is the most common vector-borne illness in the United States (HHS, 2025; CDC, 2025). Although well 

documented, both the public and many healthcare professionals are less aware of the neuropsychiatric 

presentations of LD. Epidemiological evidence associates LD with conditions such as paranoia, dementia, 

schizophrenia, bipolar disorder, panic attacks, major depression, anorexia nervosa, and obsessive-

compulsive disorder. In 1994, Fallon et al. noted that up to 40% of patients with Lyme disease develop 

neurologic involvement of either the peripheral or central nervous system, with 26%–66% experiencing 

depressive states (Fallon et al., 1994; Reik et al., 1979; Fallon et al., 1998), and generally, individuals with LD 

present increased incidence of any mental disorder, affective disorders, suicide attempts, and death by 

suicide (Fallon et al., 2021). Psychiatric studies have found evidence that the impacts of LD on “immune, 

biochemical, neurotransmitter, and neural circuit reactions…can cause impairments associated with 

violence” (Bransfield, 2018). Another study of LD in Denmark showed the risk of suicide increased by 75% 

among those with a hospital-based diagnosis of LD compared to a control group (Fallon et al., 2021). 

Cognitive impairment can occur in early and late stage LD. Approximately 24% of patients with early stage 

disease have concentration problems (Aucott et al., 2013). Among patients with persistent symptoms, up 

to 90% complain of cognitive difficulties while 7-30% have displayed measurable deficiencies in short-term 

memory, verbal fluency, and processing speed (Kaplan et al., 1992; Keilp et al., 2006; Krupp et al., 1991; 

Touradji et al., 2019).  

There is still much to be understood about patients who experience persistent Lyme disease symptoms, 

including the terminology used to describe these conditions. Lyme Infection-Associated Chronic Illness 
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(Lyme-IACI) is a recently developed, increasingly-accepted term that describes the condition of symptom 

persistence despite prior antibiotic treatment for LD (National Academies, 2025). The association of 

persistent neurological symptoms despite treatment for LD has been documented for over 30 years. Yet 

despite this association, the precise mechanism remains unclear, as there are many potential causes for 

symptom persistence (CDC, 2026). 

Figure 2: Lyme Disease Symptom Presentation by Category  

 

2.3 Bartonellosis  

Three diseases described in the 20th century—Oroya fever, trench fever, and cat scratch disease—were 

later connected to Bartonella bacteria transmitted by arthropod vectors (Spach & Koehler, 1998; Raoult & 

Roux, 1999). Neurologic manifestations, including encephalopathy, seizures, neuroretinitis, and cognitive 

dysfunction, were documented, with some cases presenting primarily with psychiatric symptoms 

(Carithers, 1985; Marra, 1995; Breitschwerdt et al., 2005). These observations reframed bartonellosis as a 

multisystem condition with neurologic and neuropsychiatric relevance. 
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Bartonellosis patients may experience sudden vision loss, encephalitis, and spinal cord involvement or 

peripheral neuropathy resulting in numbness; while neuropsychiatric symptoms— including cognitive 

dysfunction, mood disorders, and psychosis— may be prominent without fever or lymph node 

enlargement (Cheslock & Embers, 2019; Bush et al., 2024). Additionally, physical manifestations of 

bartonellosis include swollen lymph nodes, rash, flu-like symptoms, headache, fever, fatigue, enlarged liver 

or spleen, and more (Cleveland Clinic, 2025). Notably, neuropsychiatric symptoms represent the primary or 

sole clinical manifestation of Bartonella infection in some patients (Breitschwerdt et al., 2019; Schaller et al., 

2007; Delaney et al., 2024).  

Figure 3: Bartonellosis Symptom Presentation by Category  

 

With over 60 identified species of Bartonella, human disease trajectories remain unclear. While 

Bartonellosis transmission has long been associated with fleas and body lice, emerging research suggests 

other insects and ticks are also vectors for various Bartonella species (Cheslock & Embers, 2019). 

2.4 PANS and PANDAS  

In 1998, Swedo et al. described pediatric patients with acute onset obsessive-compulsive disorder and tic 

syndromes associated with streptococcal infections, termed Pediatric Autoimmune Neuropsychiatric 
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Disorder Associated with Streptococcal Infections (PANDAS) (Swedo et al., 1998). Similar presentations  

without confirmed streptococcal infection were later categorized as Pediatric Acute-onset 

Neuropsychiatric Syndrome (PANS) (Swedo et al., 2012). The PANS diagnostic criteria do not have an age-

of-onset requirement and acknowledge that the infectious trigger may not have been identified during 

active infection (Grandinetti et al., 2024; Leonardi et al., 2024; Gagliano et al., 2020). Despite decades of 

research, medical knowledge of PANS and PANDAS remains fragmented across specialties, including 

infectious disease, psychiatry, immunology, rheumatology, and neurology. 

Figure 4: PANS/PANDAS Symptom Presentation by Category  

 

PANS and its streptococcus-triggered counterpart, PANDAS, often present with acute onset of 

neuropsychiatric symptoms in addition to cognitive, orthostatic, urinary, sensorimotor, and 

musculoskeletal changes (NIH NIMH, 2025). These symptoms can occur rapidly, even overnight, but may 

also develop over weeks or months. Most commonly, the neuropsychiatric symptoms include obsessive-

compulsive behaviors or eating restrictions, anxiety, including severe separation anxiety, irritability, and 

emotional instability (Swedo et al., 2017; Thieneman et al., 2021; Arcilla et al., 2025, Kapphahn et al., 2025). 

Cognitive symptoms include academic skill regression, impaired memory and concentration, and sleep 

disruption (Masterson et al., 2024; Santoro et al., 2018). Patients may also experience involuntary or 

frequent urination (Leonardi et al., 2024). Musculoskeletal changes include motor skill deterioration–

https://pubmed.ncbi.nlm.nih.gov/?term=Kapphahn+C&cauthor_id=40165330
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especially seen with handwriting– tics or choreiform movements, and joint inflammation and pain 

(Thienemann et al., 2017, NIH, 2026).  

Current treatment guidelines were developed by the PANS/PANDAS Research Consortium and published 

in the 2017 Journal of Child and Adolescent Psychopharmacology (Swedo et al., 2017). These guidelines 

recommend a three-pronged approach for PANS/PANDAS treatment, focusing on infection control 

through antimicrobials, immune modulation, and psychiatric support. Treatment strategies are tailored to 

symptom severity, ranging from antimicrobials and anti-inflammatories for mild cases to IVIG or plasma 

exchange for severe cases. See Figure 5. Thienemann et al provide further analysis of the use of psychiatric 

medications in PANS/PANDAS patients, indicating that PANS/PANDAS patients appear to be more 

sensitive to adverse reactions and tolerate lower doses than doses typically used in psychiatry 

(Thienemann et al., 2017; Thienemann, 2021). The NIH National Institute of Mental Health highlights the 

need for further research into the cause of PANS and PANDAS.  

Figure 5: The PANS treatment triangle. (adapted from Swedo et. al, 2017)  

 

3. Patient and Clinical Challenges  

3.1 Access to Care  

Patients and families experiencing IANC face many challenges, with access to comprehensive care being 

among the most significant. Although all medical students receive training in psychiatry and infectious 

disease, providers often become increasingly siloed in their specialty beginning in their residency. As one 
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author states, “in healthcare, this process starts early in training and becomes fixed as providers become 

progressively specialized” (Bakewell, 2025).  

In addition to the siloed nature of American medical practice, workforce shortages further limit access 

across key specialties needed to manage complex, multisystem conditions. Most U.S. counties lack an 

infectious disease (ID) physician, and ID fellowship programs have persistently low fill rates (Walensky et al., 

2015; National Resident Matching Program [NRMP], 2025). Demand for neurologic care is projected to 

exceed supply by nearly 20%, while rheumatology faces a deficit of more than 4,700 physicians by 2030 

(American Academy of Neurology, 2013; American College of Rheumatology, 2021). Psychiatry shortages 

are also significant, with projected deficits exceeding 12,000 by 2030 (Health Resources and Services 

Administration [HRSA], 2016; American Psychiatric Association, 2023). 

“A problem is that many psychiatrists don’t know much about 

infectious diseases, and many infectious disease doctors don’t know 

much about psychiatry. The link between the two is the immune 

system, and it’s often how the immune system functions  

within the brain.”    

− Robert Bransfield, MD 

Despite the clinically relevant overlap of infectious, neurologic, psychiatric, and rheumatologic 

presentations of IANC, very few medical programs provide cross-training in these areas, creating 

challenges in diagnosis and care (Johns Hopkins Medicine, n.d.; Mount Sinai, n.d.; Columbia University 

Irving Medical Center, n.d.). The gold standard for cross-disciplinary centers of clinical, laboratory, and 

population science was established through the National Cancer Act of 1971–– an attainable prospect for 

emerging and misunderstood conditions today (Institute of Medicine, 1989). While limited dual-

certification pathways exist, most notably in neurology-psychiatry and internal medicine-psychiatry, the 

number of physicians completing such training remains small (American Board of Medical Specialties, 

2023). Researchers note “diagnostic uncertainty underscores the challenges professionals and families face 

in accessing effective care, emphasizing the need for education and evidence-based clinical practice 

guidelines” (Goren et al., 2025). This information forms a complete picture that few clinicians have the 

knowledge to provide comprehensive IANC diagnosis and care.  
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Certain geographic populations are at a greater risk for LD and other vector exposures. Rural residents 

experience higher residential exposure risk for LD compared to urban populations (Gould et al., 2025). Yet, 

rural populations in the United States often travel two to three times the distance of their urban 

counterparts to access medical care, specifically specialty care (Chan et al., 2006). This creates a significant 

access barrier for IANC patients living in rural areas. Military members and their families represent another 

high-risk population for IANC: approximately 6,000 active-duty Service Members and nearly 56,000 Service 

Member beneficiaries were diagnosed with a reportable tickborne disease between 2006 and 2020 

(Armed Forces Health Surveillance Branch, n.d.). Seventy-five percent of US military installations are located 

in the states from which 99% of all CDC-reported tickborne disease cases from 2004 to 2016 originated 

(Department of Defense Congressionally Directed Medical Research Programs, 2019). Frequent relocation, 

the rural nature of military bases, or deployments to undeveloped regions may exacerbate barriers to care 

and increase exposure to pathogens. Due to the potential for high exposure to ticks and lice, people 

experiencing homelessness are also at high risk for vector-borne disease and, therefore, IANC (Rich et al., 

2024; TBDWG, 2022). It is also important to note that an estimated 67% of people experiencing 

homelessness have a mental health disorder (Barry et al, 2024), of which an unknown proportion may be 

infection-associated. 

3.2 Diagnosis Delays and Misdiagnosis  

Delays in the diagnosis of IANC are well documented and associated with poorer patient outcomes, 

particularly regarding symptom severity, chronicity, and recurrence (Calaprice-Whitty et al., 2023; Mead, 

2015; Worsmer et al., 2007; Hirsch et al., 2020; Cameron, 2026). Diagnostic delays may arise from epistemic 

factors––such as misdiagnosis or denial of an infectious or immune-mediated etiology––or structural 

factors, including lack of referral pathways, limited specialist availability, and financial or insurance-related 

barriers.  

In one study surveying clinicians who treat LD, respondents identified the following as contributors to 

delayed diagnosis (Johnson & Maloney, 2022): 

● Inadequate physician education about tickborne diseases (86%) 

● False-negative laboratory testing (61%) 

● Prior misdiagnosis (52%) 

● Absence of erythema migrans rash (37%) 

● Patient residence in a state perceived as low incidence (25%) 

● Initial manifestations reflecting late-stage disease (21%) 
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● Public misinformation (16%) 

A small qualitative survey of 11 medical provider families navigating a PANS or PANDAS diagnosis 

identified additional diagnostic barriers (Tang et al., 2021): 

● Clinician's lack of awareness (82%) 

● Clinician skepticism regarding diagnosis (82%) 

● Overreliance on diagnostic testing in the absence of definitive biomarkers (91%) 

● Out-of-pocket expenses exceeding $100 USD (82%) 

● Difficulty identifying a provider to coordinate care (64%) 

● Psychological misdiagnosis (55%) 

A larger study of 441 PANS/PANDAS patient caregivers found:  

● A median of 3 providers before both PANS and PANDAS diagnosis 

● 62.3% of families traveled further than 50 miles for PANS / PANDAS treatment 

● High family financial burdens: (high out-of-pocket treatment costs, noninsurance reimbursed care 

for services, lost time at work for caregivers) 

● Mean caregiver burden fell above ‘burnout’ level (O’Dor SL et al., 2022) 

In 2023, Calaprice-Whitty et al. surveyed 698 PANS PANDAS caregivers over four years and, on average, 

found a two-year lag between symptom onset and diagnosis/treatment. 

Due to its relatively recent recognition as a multisystem human disease, there is currently no systematic 

data examining the impact of delayed diagnosis on outcomes in bartonellosis, representing a significant 

gap in the evidence base and an important area for future research (Breitschwerdt et al., 2019; Bush et al., 

2024). However, existing analyses of individuals with high-risk animal exposures experiencing bartonellosis 

saw up to five specialists for diagnosis and care, displaying a significant financial, logistical, and emotional 

challenge (Maggi et al., 2012). 

Because IANC frequently involves multiple organ systems, limited provider education and poor 

coordination across specialties can result in missed diagnoses and incomplete assessments. Moreover, 

patients with PANS and PANDAS are often diagnosed with multiple comorbid conditions, including 

Postural Orthostatic Tachycardia Syndrome (POTS), Mast Cell Activation Syndrome (MCAS), hypermobile 

Ehlers-Danlos Syndrome (hEDS), Attention-Deficit/Hyperactivity Disorder (ADHD), gastrointestinal 

disorders, and allergic conditions, further complicating diagnostic clarity and care coordination (Chan et al., 

2022).  
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3.3 Coding Challenges and Disparities  

The heterogeneous presentation, medical stigma, and lack of awareness and understanding of IANC create 

challenges to healthcare providers’ ability to properly code when treating patients with IANC. Table 2 

shows codes from the International Classification of Diseases, 10th Revision (ICD-10) that may be used by 

healthcare professionals treating IANC. Note that LD has a code, A69.22, which could be used specifically 

for Lyme-IANC. However, neurobartonellosis has no neuropsychiatric coding. And significantly, PANS and 

PANDAS have no condition-specific codes. This creates insurance limitations, especially as patients may 

need a combination of antimicrobials, immunotherapy, and multidisciplinary care. As a workaround, PANS 

and PANDAS providers often use codes for related conditions. 

Table 2: IANC ICD -10 Codes  

IANC Pertinent ICD -10 Codes  

Lyme disease A69.20 - Lyme disease, unspecified 
A69.21 - Meningitis due to Lyme disease 
A69.22 - Other neurologic disorders in Lyme disease 
A69.23 - Arthritis due to Lyme disease 
A69.29 - Other conditions associated with Lyme disease 

Bartonellosis A44.0 - Systemic bartonellosis 
A44.1 - Cutaneous and mucocutaneous bartonellosis 
A44.8 - Other forms of bartonellosis 
A44.9 - bartonellosis, unspecified 

PANS/PANDAS D89.9 - Disorder involving immune mechanism, unspecified 
G04.81 - Other encephalitis and encephalomyelitis 
G04.90 - Encephalitis and encephalomyelitis, unspecified 

 

3.4 Quality of Life and Caregiver Burden  

The Center for Disease Control and Prevention’s Health Related Quality of Life (HRQoL) shows the impact 

LD has on patients' quality of life. This research notes that 72% of individuals with ongoing symptoms 

reported fair or poor health status, compared with 16% of overall respondents. Patients in this study also 

reported 20 physical and 16 mental poor health days in a 30-day period, compared to 5 and 3 in the 

general population, respectively. Forty-two percent of respondents living with LD reported they had to 

stop working because of their health status (Johnson et al., 2014). Caregivers of both pediatric and adult 

patients with Lyme-IACI experience substantial burden, with the mental and emotional toll—stress, worry, 

frustration, and fear over their loved one’s deterioration—emerging as the most significant strain. Financial 

concern is also prominent, particularly when patient symptom severity is higher, suggesting that more 
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intense or persistent symptoms increase economic strain on families. In addition, caregivers report 

moderately severe levels of anxiety and depression, indicating that caregiving in this context is closely tied 

to diminished quality of life and poorer mental health outcomes (Deschene, 2021).  

“For affected children and their families, PANDAS/PANS represents 

more than an academic curiosity —  it constitutes a profoundly 

disruptive life experience that demands compassionate,  

informed clinical care.”   

− Haridass, 2025 

Caregiver burden is an immense but often underappreciated consequence of PANS and PANDAS. 

Frankovich et al. found that in the PANS population treated at their Stanford Clinic, “the median Caregiver 

Burden Index (CBI) score during a patient’s first flare was higher than the average found in a study of the 

CBI in Alzheimer’s disease” (Frankovich et al, 2018). Earlier entry into specialized care has been associated 

with improved outcomes for caregivers of PANS/PANDAS patients (O’Dor et al., 2022). In another PANS-

related study, approximately half of caregivers reported burden levels high enough to warrant respite care, 

even at the point of initial disease flare. (Frankovich et al., 2018) Caregiver burden was significantly higher 

during disease flares but declined over time with continued participation in a multidisciplinary clinic. In the 

Stanford PANS Clinic, shorter wait time between symptom onset and clinical treatment also predicted a 

more rapid decrease in caregiver burden over time (Frankovich et al., 2018). 

Other notable areas of concern for PANS/PANDAS families are household quality of life and the impact a 

PANS/PANDAS diagnosis has on the educational environment (Demchick et al., 2019). A 2025 review notes, 

“For affected children and their families, PANDAS/PANS represents more than an academic curiosity —  it 

constitutes a profoundly disruptive life experience that demands compassionate, informed clinical care” 

(Haridass, 2025). School personnel may struggle to understand and properly support the student, their 

functioning in the classroom, and their absences (Doran, 2015). During exacerbations, many children 

experience acute and severe regression in previously acquired academic and developmental skills, 

including mathematics, handwriting, and social–emotional regulation (Tona & Posner, 2011). They may 

also develop debilitating obsessive–compulsive symptoms, phobias, hyperactivity, and sensory 

dysregulation. Onset of these illnesses frequently occurs during critical windows of childhood 

development, when foundational academic and social skills are normally consolidated. As a result, 
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regression of previously mastered abilities and missed developmental milestones may carry long-term 

consequences for educational attainment, emotional regulation, and overall life outcomes (LaRusso et al., 

2024; Han et al., 2025). 

School personnel must spend significant time and resources on the development of Individualized 

Education Plans (IEPs) and accommodations (Doran et al., 2015; PANDAS Physician Network, n.d.). When 

public school systems are unable to adequately address the needs of students with IANC, outplacement 

may be required, potentially costing states over $100,000 annually per pupil (Deninger & O’Donnell, 2009). 

Due to the disruptive nature of their children’s symptoms, more than 50% of American families in one 

PANS and PANDAS study noted that their child received some at-home instruction (Doran et al., 2015). In 

one United Kingdom survey of PANS and PANDAS parents, 35% stated their children were away from 

school for at least six months due to their symptoms (PANS PANDAS UK, 2020). A 2023 study urged 

clinicians and educators to become aware of the high burden placed on caregivers during PANS 

exacerbations and encouraged further research concerning posttraumatic stress among families and 

children (Tona et al., 2023).   

3.5 Stigma  

Stigma is often tied to behavioral health and psychiatric diagnoses. Due to the emerging nature of IANC, 

stigma presents itself in a variety of forms: 

Epistemic stigma:  The dismissal of IANC symptoms as purely psychological, fabricated, or 

exaggerated. 

Professional stigma: Risk to a provider’s reputation or licensure for diagnosing and treating IANC. 

Institutional stigma: Reluctance on the part of major medical, governmental, and insurance 

institutions to validate IANC or to view symptoms through a medical lens. 

Disagreement around the acute versus chronic nature of LD, the lack of attention received by bartonellosis 

and neurobartonellosis, and the multi-system complexity of PANS/PANDAS remains entrenched in medical 

and scientific circles despite ever-mounting evidence. While measuring stigma is imprecise, there are 

historical examples in which infectious agents were dismissed, only to later be proven unequivocally. For 

example, stomach ulcers were long thought to be caused by stress, until Australian physician Barry 

Marshall observed curved bacteria in gastric biopsy specimens from patients with gastritis and peptic ulcer 

disease. At the time, prevailing medical consensus attributed ulcers primarily to stress and psychosomatic 

factors, while infectious causes were largely dismissed. It was not until Marshall self-experimented in 1984 
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by ingesting Helicobacter pylori− subsequently developing gastritis− that clinicians began to accept that 

bacteria, not stress, was the primary agent in gastritis and ulcers, a discovery later recognized with the 2005 

Nobel Prize in Physiology or Medicine (Kyle et al., 2016). Thus, Marshall’s discovery resulted in effective 

treatment to cure gastric ulcers (Ford et al., 2006). 

When stigma persists in the absence of clear diagnostic frameworks, its effects may extend beyond 

delayed or inappropriate medical care and into broader institutional responses. Notably, these barriers 

have been documented even among the children of physicians and other healthcare professionals, 

highlighting significant gaps in clinical awareness and diagnostic infrastructure (Tang et al., 2021; Global 

Alliance for Vaccines and Immunization, 2024). In some cases, child protective services have become 

involved when severe symptoms such as restrictive eating, aggression, hallucinations or self-harm are 

mistaken by social service professionals for signs of neglect or serious untreated mental health issues 

(Global Alliance for Vaccines and Immunization, 2024). Parents have also reported being accused of 

Factitious Disorder Imposed on Another (formerly known as Munchausen syndrome by proxy) (Penna, 

2023). 

Institutionalized stigma for the Lyme community was exemplified through the release of internal CDC 

emails referring to Lyme patients as “Lyme loonies” ((U.S. Senate, Committee on Health, Education, Labor, 

and Pensions, 2012) ). Stigma surrounding IANC creates a burden on patients, caregivers, and support 

systems, while simultaneously delaying scientific and clinical progress. This problem can be addressed 

through clinician education, research investment, and institutional guidance.  
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4. Epidemiological Evidence  

4.1 Lyme Disease IANC  

The reported incidence and geographic distribution of LD have increased substantially in the United States 

over the past several decades. Cases reported to the CDC increased from 16,862 in 2001 to 61,802 in 2022, 

while the geographic distribution of LD has expanded beyond historically high-incidence areas in the 

Northeast and Midwest, with increasing incidence also observed in the Southeast (Sun et al., 2025). 

However, reported surveillance data capture only a portion of the overall disease burden. The CDC 

estimates that approximately 476,000 people are diagnosed and treated for LD annually (CDC, 2025). 

A 2023 MyLymeData report provided self-reported outcomes from approximately 15,000 individuals with a 

LD diagnosis. Among these, the following neuropsychiatric symptoms were reported: 

● Fatigue – 54% 

● Cognitive impairment – 28% 

● Psychiatric symptoms – 28% 

● Memory loss – 27% 

Despite the limitations of self-reported data, the high prevalence of neuropsychiatric symptoms reported 

across such a large patient cohort is notable. Additionally, 92% of these individuals reported being 

“unwell,” with 91% reporting late, untreated, or chronic LD. It is also noteworthy that 42% of these reports 

had coinfection with Bartonella and 44% with Babesia, a microorganism also associated with 

neuropsychiatric symptoms (Locke et al., 2023).  

A 2021 study by Fallon et al. used Denmark’s National Patient Register and the Psychiatric Central Research 

Register, analyzing data from all residents of Denmark between 1994 and 2016 (n = 6,945,837). Of these, 

Lyme borreliosis–related hospital contacts were identified (n = 12,156). The authors concluded that 

individuals with Lyme borreliosis had significantly higher rates of multiple psychiatric outcomes compared 

with those without Lyme borreliosis (Fallon et al., 2021): 

● Any mental disorder (IRR = 1.28; 95% CI = 1.20–1.37) 

● Affective disorders (IRR = 1.42; 95% CI = 1.27–1.59) 

● Suicide attempts (IRR = 2.01; 95% CI = 1.58–2.55) 

● Death by suicide (IRR = 1.75; 95% CI = 1.18–2.58) 
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Risk was highest in the period immediately following diagnosis, with the first six months after Lyme 

diagnosis associated with the highest rate of any mental disorder and the first three years associated with 

the highest risk of suicide. 

In a study of 37 youth diagnosed with bipolar disorder, laboratory evidence of the following vector-borne 

and infectious diseases was identified: Babesia in 51% (19/37), Bartonella in 49% (18/37), Mycoplasma 

pneumoniae  in 38% (14/37), Borrelia burgdorferi in 22% (8/37), and Group A Streptococcus  in 19% (7/37). 

Overall, 92% (34/37) had evidence of vector-borne or infectious exposure, with 81% (30/37) meeting both 

laboratory and clinical criteria (Greenberg, 2025). In another small study of schizophrenia patients and 

controls, 17 patients had schizophrenia and 12 of 17 had Bartonella DNA in their blood, as compared to 

only 1 of 13 in the control group (Lashnits et. al, 2021). While limited by small sample size and clinical 

selection bias, these findings highlight the frequent overlap between neuropsychiatric illness and 

infectious exposure in pediatric populations. 

4.2 Bartonellosis  

Unlike LD, there are currently no population-based epidemiological estimates for neurobartonellosis. 

Existing evidence related to Bartonella consists primarily of case reports, case series, specialty clinic cohorts, 

and seroprevalence studies, which are insufficient to determine prevalence, incidence, or population-level 

risk. The absence of epidemiological data should not be interpreted as evidence of rarity, but rather as a 

consequence of limited surveillance infrastructure, inconsistent case definitions, and a lack of systematic 

reporting. 

4.3 PANS and PANDAS  

Accurately estimating the incidence and prevalence of PANS/PANDAS remains challenging due to a 

variety of methodological and diagnostic limitations. However, several efforts start to shed light on the 

frequency of these conditions, using broad population databases and retrospective physician surveys. 

First, a Danish study of 1,067,743 individuals under the age of 18 from 1996 through 2013 showed that 

individuals with a positive streptococcal test result had an increased risk of mental disorders, particularly of 

OCD and tic disorders, compared with individuals without a positive test (Orlovska et al., 2017). Another 

study followed electronic health records of over 1 million Danish children to an average age of 9.76 years. 

The children who experienced an infection requiring hospitalization were 84% more likely to be diagnosed 

with a mental health disorder and 42% more likely to redeem a psychotropic medication (Köhler-Forsberg 

et al., 2019). 
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In another study, 52% of 100 consecutive subjects in a pediatric eating disorder program met PANS criteria 

(Aman 2022). In a pediatric OCD clinic, 5% of 136 subjects met PANS or PANDAS criteria (Jaspers-Fayer 

2017). These figures suggest that PANS/PANDAS 1) may be underrecognized and 2) may share important 

mechanistic overlap with a broader group of psychiatric conditions. 

A retrospective analysis designed to estimate the prevalence of PANS/PANDAS directly surveyed over 

90,000 primary care pediatric records from 3 US academic centers. The author estimated annual PANS 

incidence at 1 in 11,765 among children aged 3-12 years (Wald, 2023). A 2-year Canadian survey of over 

2700 pediatric practices yielded a minimum prevalence estimate of 1 in 60,155 (Goren et al., 2024). 

Unfortunately, efforts to estimate PANS/PANDAS frequency risk underidentification of cases. PANS and 

PANDAS diagnoses are made on clinical grounds (history and physical) rather than laboratory or imaging 

studies. In this respect, they resemble many well-established autoimmune and inflammatory conditions 

that are diagnosed using clinical criteria, but case counts are more difficult due to the lack of a single, 

common diagnostic test. Because no ICD-10 diagnostic codes exist for PANS or PANDAS, studies cannot 

identify patients with these disorders directly but instead rely on proxies such as related symptom-based 

diagnostic codes.  Further, many patients are diagnosed by outside specialists with recognized expertise in 

PANS/PANDAS, whose care may not be captured in centralized electronic health databases. Low 

knowledge of these conditions among medical providers, with misdiagnosis as primary psychiatric 

disorders, leads to further underreporting (Gagliano et al., 2023; Wald et al., 2023; Goren et al., 2024; Prato 

et al., 2021; Grandinetti et al., 2024). 

Capturing the full spectrum of affected patients will require large, multicenter studies that attempt to 

account for all diagnostic limitations discussed. Until such studies are conducted, existing epidemiologic 

estimates will primarily reflect only the subset of affected individuals who have successfully navigated the 

diagnostic process to receive clinical recognition rather than the full burden of disease. An NIH-funded 

study is in progress to clarify strategies to measure PANS incidence. 
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5. Contributing Factors  

5.1 Biological Factors and Causation  

Researchers have identified various mechanisms that provide biologically plausible explanations for 

symptoms such as obsessive-compulsive behaviors, anxiety, mood instability, cognitive dysfunction, 

school refusal, and sleep disturbance observed in subsets of patients. While causality remains incompletely 

understood in certain contexts, the convergence of immunologic, neuroimaging, and clinical data 

supports the concept that infection-associated immune processes can contribute to neuropsychiatric 

syndromes in susceptible individuals (Bransfield et al., 2018, Breitswerdt et al. 2019, Swedo et al., 2017).  

A selection of possible mechanisms for IANC includes: 

● Infection-triggered immune activation: A pathogen initiates a host immune response that may 

persist beyond pathogen clearance, influencing other organ systems, including the brain, and 

contributing to downstream behavioral effects (Rupprecht et al., 2008; Halperin, 2014; Swedo et al., 

1998; Frankovich et al., 2017; Breitschwerdt et al., 2012, 2020). 

● Cytokine-mediated neuroinflammation: Inflammation within the central nervous system driven by 

cytokines released during immune activation, which can alter neural circuits and contribute to 

cognitive, mood, or behavioral symptoms (Ljøstad et al., 2008; Rupprecht et al., 2008; Cunningham, 

2019; Thienemann et al., 2017; Breitschwerdt et al., 2020; Bransfield, 2023). 

● Basal ganglia neuroinflammation: Dysfunction in brain regions responsible for movement, 

behavior, motivation, habit formation, and cognitive control, potentially leading to 

neuropsychiatric symptoms (Giedd et al., 2000; Cunningham, 2019; Halperin, 2014; Breitschwerdt 

et al., 2020). 

● Microvascular/endothelial dysfunction: Injury or inflammation of small blood vessels and their 

endothelial lining, contributing to altered blood flow, immune signaling, and potential neurologic 

or psychiatric effects (Kempf et al., 2001; Breitschwerdt et al., 2020; van de Beek et al., 2016; 

Halperin, 2014; Frankovich et al., 2017). 

● Dopamine and glutamate disruption: Abnormal signaling in key neurotransmitter systems 

involved in movement, learning, mood, and executive function, which may underlie behavioral 

and cognitive changes (Cunningham, 2019; Fallon et al., 2008; Rupprecht et al., 2008; 

Breitschwerdt et al., 2020; Bransfield, 2023). 

While these conditions differ in pathogen and pathophysiology, they share a common theme of infection-

associated immune activation with potential downstream neuroinflammatory effects, though mechanisms 

are not uniformly shared across conditions. 
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Lyme IANC  

In some cases, LD causes inflammation of the brain or spinal cord, potentially causing direct injury to the 

central nervous system in which the bacteria infect brain tissue and provoke inflammation around blood 

vessels and immune cell infiltration. In other cases, neuropsychiatric symptoms may arise indirectly even 

without clear evidence of active infection in the brain. Immune responses to infection can become 

misdirected, leading to antibodies and immune cells that mistakenly target the body’s own neural tissue. 

Early symptoms are often driven by pro-inflammatory immune signaling, which can interfere with normal 

brain function and manifest as fatigue, cognitive slowing, and “brain fog.” Other symptoms— such as 

obsessive thoughts, tics, irritability, and behavioral changes—may be mediated by autoimmune processes 

affecting neural circuits. In later or persistent stages, inflammation may contribute to more sustained brain 

changes, including chronic neuroinflammation and neurodegenerative-like features (Bransfield et al, 2023). 

Bartonellosis  

Emerging evidence suggests that some vector-borne pathogens, including Bartonella species, may persist 

in the human body in a low-level or latent state. In these cases, pathogens may survive within protected 

biological niches—such as central nervous system tissues—where they evade routine diagnostic testing. 

This form of persistence may not result in symptom manifestation for extended periods, yet could still 

contribute to chronic immune activation, neuroinflammation, or symptom flares. In a recent pediatric case, 

Bartonella henselae DNA was identified in brain tissue despite the patient repeatedly testing negative in 

blood tests, providing direct evidence of Bartonella DNA within central nervous system tissue 

(Breitschwerdt et al., 2025). The patient’s symptoms gradually improved following combination 

antimicrobial treatment and discontinuation of psychiatric medications, allowing a return to all pre-illness 

activities and supporting a potential causal role for Bartonella. Similar persistence mechanisms have been 

proposed for other vector-borne and zoonotic pathogens, which may help explain delayed onset, 

sawtooth trajectories, or treatment-resistant neuropsychiatric symptoms observed in some IANC. 

PANS and PANDAS  

Infection-triggered, immune-mediated neuroinflammation is a suspected cause of PANS and PANDAS, as 

supported by emerging evidence in animal and human studies (Leonardi et al., 2024). Scientists have 

demonstrated the process by which an initial acute infection triggers an immune response that disrupts 

the blood-brain-barrier (BBB).  

Antibodies targeting Group A Streptococcus (GAS) bacteria may become misdirected towards the brain in 

PANDAS through molecular mimicry, a phenomenon well-established in Acute Rheumatic Fever and 
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Sydenham’s Chorea (Frick et al., 2018; Chain et al., 2020; Xu et al., 2024). Animal studies have demonstrated 

that autoantibodies, or antibodies misdirected toward oneself rather than invaders, cross and thereby 

compromise a protective gateway to the central nervous system, the blood-brain barrier (Dileepan et al., 

2016; Cutforth, 2016; Platt et al., 2017; Platt et al., 2020). Once in the brain, they bind to neuronal targets, 

cells, and neurotransmitter receptors on the surface of structures principally in the basal ganglia (Leonardi 

et al., 2024; Vreeland et al., 2023).  

Triggers for PANS may include pathogens such as the influenza virus, Mycoplasma pneumoniae, or 

environmental factors (Leonardi et al., 2024). Inflammatory changes in the brain have been confirmed with 

diffusion-weighted magnetic resonance imaging in PANS patients (Zheng et al., 2020) and magnetic 

resonance images in PANDAS patients (Cabrera et al., 2019), specifically in the basal ganglia, thalamus, and 

amygdala. Importantly, the role of these structures in functions such as movement, sleep, cognition, 

emotional regulation, and behavior aligns with the neurological and neuropsychiatric clinical 

presentations of patients with PANS and PANDAS (Cox et al., 2015). Additionally, circulating inflammatory 

monocytes have been found to be elevated during active PANS episodes, while anti-inflammatory 

monocytes have been associated with improvement. Researchers postulate that persistent inflammation 

predisposes patients “to a relapsing/remitting disease course, as is true with multiple sclerosis” (Swedo et 

al., 2015; Leonardi et al., 2024), and that brain inflammation “might be accompanied by or associated with 

systemic inflammation,” placing them at risk of developing arthritis and other autoimmune diseases (Ma et 

al., 2024). The NIH National Institute of Mental Health highlights the need for further research into the 

cause of PANS and PANDAS (NIMH, 2025). 

Persistent and Latent Infection  

Evidence suggests that persistent or latent infection may play a role in symptoms for some IANC patients. 

For LD, clinical guidelines from the International Lyme and Associated Diseases Society point to the 

possibility that Borrelia burgdorferi can persist after standard antibiotic treatment. Animal models and 

human studies have shown viable pathogens after treatment has been completed (Embers et al., 2012; 

Hodzic et al., 2008). In Bartonellosis research, some evidence suggests that Bartonella species may persist 

intracellularly, including in the cells from the linings of blood vessels and lymph nodes (Dehio, 2001). There 

are also case reports where bacterial DNA has been identified in tissue despite negative blood tests 

(Breitschwerdt et al., 2025). More recently, postmortem molecular testing identified Bartonella and/or 

Babesia DNA in chronically ill individuals with severe neuropsychiatric illness who committed suicide, 

further supporting the need to investigate persistent vector-borne infections (Breitschwerdt et al., 2026). 

PANS and PANDAS are generally framed as immune-mediated conditions that follow infection, but 
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guidance from the National Institute of Mental Health and others note that ongoing or recurrent infections 

may still play a role in triggering symptom flares (Swedo et al., 2017; Frankovich et al., 2017). Taken 

together, persistent or latent infection is not a uniform explanation for IANC, but remains a plausible 

mechanism in need of further study.  

5.2 Genetic and Immune Factors  

Two genetic studies have found de novo (new, not inherited from parents) and ultra-rare variants in some 

PANS and PANDAS patients. In 2022, researchers performed whole exome sequencing (WES) on a U.S. 

cohort of 386 cases, and whole genome sequencing (WGS) on ten cases with severe PANS from the 

European Union. The researchers found mutations in 11 genes among 21 patients. These genes fall into 

two main groups: one group helps control the immune system and brain immune cells, while the other is 

mainly involved in how brain cells communicate with each other. Many of these same genes have also 

been linked to other neurological and developmental disorders (Trifiletti, 2022). They also noted that some 

of these genes are active in the gut’s nervous system, which aligns with growing evidence that the gut-

brain microbiome may play a role in neurodegenerative, neuropsychiatric, and autoimmune conditions, 

including PANS (Trifiletti, 2022). In a follow-up study, researchers looked at genetic data from 32 individuals 

and found harmful or likely harmful changes in genes related to DNA repair in 14 people with PANS or 

developmental regression. They suggest that problems with DNA repair could be one of the underlying 

mechanisms driving the immune system dysfunction linked to behavioral regression in PANS 

(Cunningham, 2025).  

Several recent studies point to a genetic component in susceptibility to LD (Strausz et al., 2024; Bataller et 

al., 2024; Vrijmoeth et al., 2024). Population-level analyses have identified genetic variants in individuals 

associated with increased risk of LD, including variants tied to immune system function (Strausz et al., 

2024). Other studies have found associations between immune-related genetic factors—particularly those 

involved in inflammatory and immune response—and differences in both susceptibility and patient 

outcomes (Bataller et al., 2024; Vrijmoeth et al., 2024). Genetic variants have also been identified in 

individuals with Lyme-IACI, highlighting how an individual’s genetics may play a role in more persistent or 

complex disease presentations (Clarke et al., 2022). 

5.3 Environmental Factors  

LD cases reported to the Centers for Disease Control and Prevention (CDC) increased from 16,862 reported 

cases in 2001 to 61,802 in 2022. During this period, the disease has expanded beyond the Northeast and 

Midwest regions of the United States to become more common in the Southeastern region (Sun et al., 
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2025). It should be noted that these reported cases represent a fraction of total incidence, which the CDC 

currently estimates to be 476,000 annually (CDC, 2025). Scientists suggest that changes in temperature, 

forest fragmentation, and changes in land use account for the increase and geographic spread of the 

disease (Talbot et al., 2019; Heylen et al., 2019; Ogrzewalska et al., 2011; Brownstein et al., 2005; Nuttall, 

2022; Simon et al., 2014; Ogden et al., 2021). As Americans have increased pet ownership and kept pets in 

their homes, opportunities for zoonotic transmission have also escalated, including transmission of 

Bartonella (Chomel & Sun, 2011). Zoonotic transmission of Bartonella is especially opportunistic for 

veterinarians and individuals who rehome stray cats (Lantos et al., 2014; Maggi et al., 2022; Manvell et al., 

2021). Incidence of PANS and PANDAS may also coincide with increased incidence of GAS from 3.6 cases 

per 100,000 in 2013 to 8.2 cases per 100,000 in 2022 (Gregory et al., 2025).  
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6. Policy Landscape   

6.1 Federal Policy  

Congress has appropriated modest increases in funding for LD—approximately $169.5 million in federal 

fiscal year 2026 (Center for Lyme Action, 2026). However, almost none of this funding was specifically 

appropriated to research, surveil, or improve care for Lyme-IANC. Furthermore, Lyme advocates and policy 

analysts have noted that current research funding is fragmented across agencies and pathogen-specific 

silos, limiting coordinated investigation of multisystem and neuropsychiatric outcomes (Center for Lyme 

Action, 2024; Tick-Borne Disease Working Group [TBDWG], 2022).  

Despite appropriations language appearing in federal budgets and legislation since 2019 encouraging 

research into PANS/PANDAS and pediatric IANC, federal research investment has remained extremely 

limited. In federal fiscal year 2024, funding for PANS and PANDAS was approximately $800,000—

substantially lower than funding allocated to many other pediatric conditions (NIH RePORTER, n.d.). In FY 

2025, $2,784,070 supported an intramural project at the National Institute of Mental Health (NIMH) 

Translational Immunopsychiatry Unit examining antibody-binding patterns in individuals with 

neuropsychiatric illness, including PANDAS (NIH RePORTER, n.d.). More recently, PANS/PANDAS was 

included for the first time as an eligible research topic in the Department of Defense’s FY 2026 Peer 

Reviewed Medical Research Program. 

These developments represent important progress, but federal investment remains insufficient to support 

the large-scale clinical trials, biomarker development, national surveillance, and coordinated research 

infrastructure needed to advance understanding, diagnosis, and treatment of these disorders. 

Consequently, much of the existing research continues to rely on relatively small, investigator-initiated 

studies rather than sustained, coordinated national research programs. 

Federal research gaps extend to bartonellosis as well. To date, there has been no dedicated federal 

research funding for bartonellosis or neurobartonellosis in humans, despite growing recognition of 

Bartonella infection as an emerging and potentially multisystem disease (Breitschwerdt et al., 2019; Bush et 

al., 2024. 

Federal programs to provide for research, care, prevention, and surveillance of tickborne disease receive 

broad bipartisan support, as is evident from the continued reauthorization and federal funding for these 

activities. In recent years, significant federal policy initiatives shaping the national response to tickborne 
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diseases include the 21st Century Cures Act––which established the Tick-Borne Disease Working Group—

and the Kay Hagan Tick Act (HHS, 2024; Office of the Assistant Secretary for Health [OASH], 2023). 

The Tick-Borne Disease Working Group’s 2022 Report to Congress notes, “Although neuropsychiatric 

presentations of LD have been reported for more than three decades in the medical literature, rarely are 

the neuropsychiatric manifestations and mental health needs of LD described in medical textbooks or on 

government websites” (Fallon & Nields, 1994; Kohler, 1990; Pachner, 1988; TBDWG, 2022). There has been 

recent incremental movement within the U.S. Department of Health and Human Services (HHS) toward 

broader recognition of tickborne IANC. However, no HHS webpages are currently dedicated to the 

neuropsychiatric manifestations of bartonellosis, and only limited references to PANS/PANDAS exist across 

federal health agency websites, reflecting continued gaps in federal visibility and guidance (HHS, 2024). 

Focusing on research, care, prevention, and surveillance of tickborne disease is broadly bipartisan, as is 

evident from the continued reauthorization and funding of federal programs supporting these activities. In 

recent years, the 21st Century Cures Act—which supported the establishment of the Tick-Borne Disease 

Working Group—and the Kay Hagan Tick Act have been especially significant federal policy initiatives 

shaping the national response to tickborne diseases (HHS, 2024; Office of the Assistant Secretary for Health 

[OASH], 2023). 

In their 2022 Report to Congress, the Tick-Borne Disease Working Group identified two areas in which the 

federal government could improve research and treatment for tickborne IANC: 

“Recommendation 5.1: Support additional research on the 

mechanisms of pathogenesis of tick -borne disease, with a particular 

focus on central nervous system infection (including neuropsychiatric 

illness and neuropathic injury), persistent symptoms, allergy (Alpha-

gal Syndrome), immunity, autoimmunity, pregnancy, and adverse fetal 

outcomes.”   

− Tick-Borne Disease Working Group, 2022  
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“Recommendation 7.3: Accelerate discovery, preclinical and clinical 

development of effective treatments for tick -borne diseases. Increase 

funding for research into understudied areas of treatment for tick -

borne diseases, including but not limited to pediat ric neuropsychiatric 

illnesses, pregnancy outcomes in infected women, and, in all age 

groups, persistent post -treatment symptoms with emphasis on LD.”    

− Tick-Borne Disease Working Group, 2022  

The Kay Hagan Tick Act, signed into law in 2019 and currently pending reauthorization, provides a 

legislative platform for further IANC action at the federal level through: 

● National Vector-Borne Disease Strategy: The Act mandates a national strategy to identify gaps in 

research, surveillance, diagnostics, and care, creating a policy pathway to formally address IANC 

(OASH, 2023) 

● Centers of Excellence: The Act authorizes regional Centers of Excellence to conduct research and 

develop innovations in care, providing an existing federal mechanism to advance IANC science 

(OASH, 2023) 

● Surveillance System Improvements: The Act requires modernization of vector-borne disease 

surveillance systems, enabling policy improvements for IANC outcome tracking (OASH, 2023) 

● Cross-Agency Coordination: The Act mandates federal coordination across agencies, establishing 

the framework needed to bridge CDC, NIH, HRSA, SAMHSA, DoD, and other silos around IANC 

(OASH, 2023) 

 

6.2 State Policy  

State LD legislation falls into a few common categories. Some states have passed physician protection laws 

that limit disciplinary action or liability against clinicians using alternative or longer-term treatment 

approaches. Other bills have emphasized public awareness and prevention, such as park warning signs, 

awareness days, or tick-bite education, such as those passed in Delaware, Colorado, New York, and Illinois. 

Virginia and Maryland mandate a notification must be provided to patients that a negative Lyme test does 

not definitively rule out infection (Project Lyme, 2022). As many as 35 states have passed some form of 

tickborne disease legislation (Center for Lyme Action, 2026).  
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Currently, there are over three dozen bills related to PANS and PANDAS pending across 18 state 

legislatures. Insurance coverage for the diagnosis and treatment of these conditions has been a primary 

focus of state PANS/PANDAS policy. Fifteen states require such coverage in individual and group health 

insurance. A few of these laws also provide for Medicaid coverage, and one state has a mandate that 

applies to Medicaid only. Numerous states have established PANS/PANDAS advisory councils with 

currently active bodies in Massachusetts, Texas, and Virginia. Despite growing state-level focus on LD and 

PANS/PANDAS, the scope, consistency, and enforcement of these policies vary substantially, underscoring 

the need for federal guidance and a coordinated national strategy to address IANC across conditions and 

populations (The Louisa Adelynn Johnson Fund for Complex Disease, 2026). 

For a list of tickborne disease state legislation, see Appendix B.  For a list of PANS/PANDAS-Related State 

Legislation, please see Appendix C. 
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7. Health System & Economic Burdens  

In recent years, researchers and economists have enumerated the cost of mental illness in the United 

States. Approximately 20% of US adults experience some form of mental illness, with 5.5% being classified 

as severe (SAMHSA, 2022). Expenditures for these conditions top $280 billion annually (Abramson et al., 

2024); psychiatric visits to US emergency departments reached $5.9 billion in 2017 (Karaca & Moore, 2020); 

and $41.8 billion alone is spent on pediatric mental illness, $2.9 billion of which is spent out-of-pocket. 

These costs have increased from 22.4% of all pediatric medical spending in 2011 to 40.2% in 2022 (Foster 

et al., 2026). Economist Boaz Abramson notes, “If we eliminated mental illness, then the US economy 

would grow by 1.7% of GDP, or $282 billion…this is the size of a typical recession” (Columbia Business 

School, n.d.). Further evidence of an American pediatric mental health crisis is that chronic absenteeism 

remains above pre-pandemic levels, with recent estimates showing 21.8% of students were chronically 

absent in the 2024-2025 school year (Diliberti et al., 2025). Many of the symptoms driving mental health 

utilization in the United States—such as anxiety, obsessive-compulsive behaviors, mood instability, 

cognitive decline, and school refusal—are also features of IANC, raising the possibility that a subset of 

cases in the mental health system may have unrecognized infectious or immune-mediated contributors to 

their illness. Yet clinical guidelines for psychiatric presentation rarely, if ever, consider an infectious or 

immune-mediated trigger (American Psychiatric Association, 2013; Endres, 2022; Journalfeed, 2025). If, as 

many scientists increasingly suggest, a meaningful proportion of pediatric mental illness cases are caused 

or exacerbated by infectious or immune-mediated processes, there is a significant opportunity to improve 

clinical outcomes and reduce costs through targeted research, surveillance, and clinical education focused 

on IANC.  

While it is difficult to define the exact economic burden of IANC, estimates for the annual cost of LD are up 

to $1.05 billion, with each episode costing $2,227 to $6,833 for disseminated disease in the United States 

(Yu et al., 2026). Little formal data exist on annual treatment costs for PANS/PANDAS, and available 

estimates may not capture substantial costs incurred before diagnosis due to diagnostic delays or 

misdiagnosis. Treatment costs also vary widely depending on symptom severity and response to 

treatment (Mandated Health Benefits Advisory Commission, 2026). Even fewer data points exist for 

Bartonellosis costs, especially given its relative obscurity in differential diagnosis.  
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7.1 Alignment with National Health Priorities  

Over the past two decades, mental health has emerged as an area of sustained bipartisan attention in U.S. 

health policy, driven by growing recognition of its impact on public health, workforce participation, 

education, and public safety. Lawmakers from both major political parties have supported expanded 

federal investment in mental health services, research, and workforce development, reflected in legislation 

addressing parity, crisis response, and access to care across the lifespan (Barry & Huskamp, 2011; Frank et 

al., 2014; Mechanic, 2014). As previously mentioned, vector-borne illness receives broad bipartisan support, 

reflected in various national strategies from federal health agencies.  

7.2 CDC: Alignment with the CDC Mental Health Strategy  

Increased federal attention and funding toward IANC aligns closely with the priorities outlined in the 

Centers for Disease Control and Prevention Mental Health Strategy (Figure 7), particularly in areas related 

to surveillance, access to care, workforce capacity, and public awareness.  

Figure 7: CDC Mental Health Strategy.  https://www.cdc.gov/mental -health/about/what-cdc-is-
doing.html  

 

Seen through the IANC lens, there are clear gaps that targeted investment could help address. The CDC’s 

focus on improving data collection is especially relevant, given the lack of standardized case definitions, 
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limited epidemiological data, and no IANC-specific coding—all of which make surveillance and evidence-

based decision-making challenging. Efforts to promote well-being and prevent mental distress also line up 

with what patients and caregivers are experiencing, including social isolation, disruption in school and 

daily life, and limited support systems. The emphasis on education and stigma reduction reflects that IANC 

are still not well understood by many clinicians or the public, and stigma continues to affect diagnosis, 

care, and institutional response. Strengthening mental health systems and workforce capacity speaks to 

the reality that patients often wait months or years to access appropriate, multidisciplinary care. There is 

also a clear need for stronger partnerships—across psychiatry, infectious disease, neurology, and 

rheumatology—and more capacity at the state, territorial, and tribal levels. Taken together, increasing 

research, funding, and policy attention for IANC would directly support the goals of the CDC’s Mental 

Health Strategy. 

7.3 NIH: Alignment with the NIH Strategic Plan  

In 2019, the NIH published the NIH Strategic Plan for Tickborne Disease Research (NIH, 2019). The strategy 

outlines 5 major initiatives:  

● Improve fundamental knowledge of tickborne disease 

● Advance research to improve the diagnosis of tickborne diseases 

● Accelerate research to improve the prevention of tickborne diseases 

● Promote research to improve treatment for all forms of tickborne diseases 

● Support tools and research resources to advance understanding, prevention, diagnosis, and 

treatment of tickborne diseases 

This strategic plan serves as a blueprint for areas of research needed to address the tickborne disease 

public health crisis. By acknowledging that symptoms of tickborne diseases can include neurological and 

neuropsychiatric symptoms, among others, this blueprint shows a clear alignment with increased focus on 

and funding toward IANC. 

7.4 HHS: Alignment with National Vector -Borne Disease Strategy  

In 2024, the U.S. Department of Health and Human Services published the National Public Health Strategy 

to Prevent and Control Vector-Borne Diseases in People (VBD National Strategy). A collaboration of 17 

federal departments and agencies developed this interagency plan to combat vector-borne diseases. 

While comprehensive and aligned with the idea of IANC, the strategy document does not address 

neuropsychological symptoms for chronic illnesses caused by VBD. 

https://us.pagefreezer.com/en-us/replay/w/id-df822ca3dfe6/:870cfd2e47da19ebc5b3259cd6d05b14/20250101080647mp_/http:/www.cdc.gov/VBD
https://us.pagefreezer.com/en-us/replay/w/id-df822ca3dfe6/:870cfd2e47da19ebc5b3259cd6d05b14/20250101080647mp_/http:/www.cdc.gov/VBD
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8. Major Research Gaps 

Through literature review and with the assistance of the jointly-convened Center for Lyme Action and 

NAPPA IANC Scientific Advisory Board, several research gaps were identified. These gaps directly inform 

and shape policy recommendations for policymakers and government employees outlined in Section 9. 

All IANC  

● Longitudinal studies incorporating infectious, immune, and psychiatric measures are needed to 

assess long-term outcomes and treatment efficacy 

● Uniform case definitions are needed for all age groups, particularly for surveillance purposes 

● Diagnostics often rely primarily on serum testing, without systematically incorporating clinical 

assessment, imaging, or functional measures (Bransfield et al., 2023) 

● Experiences of medical dismissal or “medical gaslighting” may exacerbate some neuropsychiatric 

symptoms (Davis, 2022) 

● Diagnostic protocols could benefit from the discovery and validation of additional biomarkers 

(Garg et al., 2025; Marques, 2024; NASEM, 2025; Prato et al., 2021; AAP, 2025) 

● Underrepresented populations, specifically rural residents, are not always included in research due 

to their distance from major research centers 

● Few mechanistic studies have been conducted to clearly understand the immune response that 

triggers these conditions and the varying timeframes between active infection and 

neuropsychiatric symptom onset  (Arcilla et al., 2025) 

Lyme IANC  

● There are few validated diagnostic tests or treatments for Lyme-IANC and Lyme-IACI  (NASEM, 

2025) 

● There are few effective, evidence-based treatments for Lyme-IACI (NASEM, 2025) 

● While emerging evidence is beginning to explain underlying mechanisms, additional research is 

needed to further uncover the pathophysiology of Lyme-IANC (Brackett et al., 2024) 

Bartonellosis and Neurobartonellosis  

● Understanding of how Bartonella infection leads to neuropsychiatric symptoms remains limited 

● Bartonella infections often evade standard diagnostics, supporting the need for additional 

diagnostic tools (Ericson et al., 2024) 

● Epidemiological data for bartonellosis and neurobartonellosis are almost nonexistent (McCormick 
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et al., 2023) 

● Bartonella infection is infrequently considered in the differential diagnosis for neurological and 

psychiatric illness (Bush et al., 2024) 

PANS and PANDAS  

● Very few randomized clinical trials evaluating treatments for PANS and PANDAS have been 

conducted (Matera et al., 2025; Sigra et al., 2018; Frankovich et al., 2017) 

● Lack of validated diagnostic biomarkers capable of identifying many infection-triggered 

neuroimmune disorders (Swedo et al., 2012; Cunningham, 2019; Frankovich et al., 2017) 

● Limited understanding of immune mechanisms linking infection, autoantibodies, 

neuroinflammation, and abrupt psychiatric symptom onset (Chang et al., 2015; Swedo et al., 2012; 

Williams & Swedo, 2015) 

● Absence of large longitudinal cohort studies tracking patients with PANS/PANDAS across the 

lifespan (Sigra et al., 2018; Johnson et al., 2019) 

● Few randomized controlled trials evaluating antimicrobial, immunomodulatory, or neuroimmune 

therapies (Sigra et al., 2018; Thienemann et al., 2017) 

● Limited data on the role of co-infections, including Lyme disease, Bartonella, Mycoplasma, 

influenza, and viral pathogens in triggering PANS (Swedo et al., 2012; Breitschwerdt et al., 2019; 

Chang et al., 2015) 

● Lack of standardized clinical protocols for evaluation, diagnosis, and treatment across specialties 

(Thienemann et al., 2017; Frankovich et al., 2017) 

● Limited integration of psychiatric, infectious disease, and immunology expertise in clinical research 

studies (Frankovich et al., 2015; Williams & Swedo, 2015) 

● Limited epidemiological data estimating national prevalence and incidence of PANS/PANDAS 

(Sigra et al., 2018; Gromark et al., 2019) 

● Lack of national registries or biobanks to support translational research (Frankovich et al., 2015; 

Johnson et al., 2019) 

Researchers have many open systemic, mechanistic, and clinical questions about IANC. Systemic barriers 

constrain research infrastructure and clarity while mechanistic gaps prevent biological precision.  Clinical 

gaps impede translation into consistent, evidence-based care.  A more comprehensive list of research gaps 

can be found in Appendix E. 
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9. Policy Recommendations  

Table 3: IANC Federal Policy Recommendations  

1. Systemic Recommendations 

1.1 Integrate IANC into the National Public Health Strategy for Vector-Borne Diseases CDC, OASH 

1.2 Establish standardized IANC case definitions for both pediatric and adult populations CDC, CMS, HRSA, NIH, 
SAMHSA 

1.3 Implement national IANC surveillance through CDC using serologic, direct detection, and 
clinical evaluation data 

CDC, CMS, DoD, HRSA, 
VA 

2. Research Funding Recommendations 

2.1 Support large retrospective studies to assess infectious contributors to treatment-
resistant mental illness 

NIH, SAMHSA, VA 

2.2 Fund biomarker discovery and validation for IANC diagnosis and stratification CDMRP, FDA, NIH 

2.3 Invest in clinical trials evaluating treatments for IANC, including Lyme, Bartonella, PANS / 
PANDAS. 

CDMRP, NIH, PCORI 

2.4 Fund biobanks collecting specimens from individuals with vector-borne disease, IACI, 
and IANC 

DoD, NIH, VA 

2.5 Expand federally funded research on bartonellosis as an underrecognized multisystem 
condition 

CDC, NIH, USDA 

2.6 Support mechanistic studies examining immune, inflammatory, and neurobiological 
pathways in IANC 

CDMRP, NIH 

2.7 Fund economic and health system impact studies assessing IANC-related costs to 
families and governments 

AHRQ, CDMRP, CMS, NIH, 
HRSA 

2.8 Establish a federally supported working group for PANS/PANDAS NIH, CDC, HRSA 

3. Clinical Care Recommendations 

3.1 Develop and fund multidisciplinary care models for IANC evaluation and treatment AHRQ, CMS, HRSA, NIH 

3.2 Support prospective, evidence-generating treatment studies in real-world clinical 
settings 

CMS, HRSA, NIH, PCROI 

3.3 Expand clinician education and continuing medical education (CME) on IANC 
recognition and evaluation 

CDC, HRSA, SAMHSA 

3.4 Support integrated screening protocols for abrupt or treatment-resistant psychiatric 
presentations 

CDC, CMS, SAMHSA 
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10. Conclusion & Call to Action  

The convergence of infectious disease, immunology, and psychiatry is no longer theoretical. A growing 

body of evidence demonstrates that infection-associated immune processes can contribute to 

neuropsychiatric illness in many Americans. Yet federal surveillance, funding, and clinical infrastructure 

have not followed. 

Failure to address these gaps risks continued diagnostic delays, fragmented care, avoidable disability, 

educational disruptions, and unnecessary economic burden. Alternatively, federal investment in research, 

standardized definitions, and multidisciplinary care models could define prevalence, clarify mechanisms, 

improve treatment precision, and strengthen the nation’s public health response.  

With strategic, evidence -driven action, we call upon federal 

policymakers to prioritize IANC, increase federal funding, and grow 

programs to improve outcomes for patients and families across the 

United States.    

− Team recommendation  

The opportunity before policymakers is timely and essential. Intentional focus and funding for IANC is fully 

aligned with all existing federal mental health, infectious disease, and vector-borne strategies. Measurable 

research gaps can be closed through targeted investments in surveillance, case definitions, diagnostics, 

and interdisciplinary clinical models. With strategic, evidence-driven action, we call upon federal 

policymakers to prioritize IANC, increase federal funding, and grow programs to improve outcomes for 

patients and families across the United States.   
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Appendix A: Glossary  

AAP  – American Academy of Pediatrics 

Alpha -gal Syndrome  – Allergic reaction to red meat triggered by tick bites 

Autoantibodies  – Immune proteins that mistakenly target the body’s own tissues 

Autoimmunity  – Immune response directed against the body’s own cells or organs 

Babesia  – Tickborne parasite that infects red blood cells 

Basal Ganglia  – Brain structures involved in movement, behavior, and emotion regulation 

Biomarkers  – Measurable biological indicators of disease or physiological processes 

Borrelia burgdorferi  – A bacterium that causes Lyme disease 

Bartonella  – Genus of bacteria associated with multisystem and neuropsychiatric illness 

Bartonellosis  – Infection caused by Bartonella species 

CaMKII – Calcium/calmodulin-dependent protein kinase II involved in neuronal signaling 

CDC  – Centers for Disease Control and Prevention 

Central Nervous System (CNS)  – Brain and spinal cord 

CLA  – Center for Lyme Action 

CME – Continuing medical education 

Cohort  – A group of individuals followed in a research study over time 

Cognitive Impairment  – Deficits in memory, attention, or other thinking functions 

Complement System  – Part of the immune system that enhances pathogen clearance 

Cytokines  – Signaling proteins that regulate immune and inflammatory responses 

Diagnostic Criteria  – Standardized set of signs and symptoms used to define a condition 

Dopamine Receptor Antibodies  – Autoantibodies targeting dopamine signaling pathways 

DSM-5-TR – Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, Text Revision 

EBV (Epstein -Barr Virus) – Common virus associated with infectious and immune-mediated conditions 

Encephalitis  – Inflammation of the brain 
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Endothelial Tropism  – Tendency of a pathogen to infect blood vessel lining cells 

Epidemiology  – Study of disease patterns, causes, and distribution in populations 

GAS (Group A Streptococcus)  – Bacteria associated with PANDAS and other infections 

HHS  – U.S. Department of Health and Human Services 

HRSA  – Health Resources and Services Administration 

ICD  – International Classification of Diseases 

Immune Dysregulation  – Abnormal or imbalanced immune system activity 

Immunocompetent  – Having a normally functioning immune system 

Inflammation  – Biological response to injury or infection involving immune activation 

IANC  – Infection-associated neuropsychiatric condition 

IACI  – Infection-associated chronic illness 

Kynurenine Pathway  – Metabolic pathway linked to immune activation and neuroinflammation 

Lyme Disease (LD)  – Tickborne infection caused by Borrelia burgdorferi 

Lyme IACI / PTLD  – Chronic or persistent illness following Lyme disease 

Microbiome  – Community of microorganisms living in the body 

Microglial Priming  – Heightened reactivity of brain immune cells 

Mood Dysregulation  – Abnormal or unstable emotional responses 

Mycoplasma pneumoniae  – Bacteria associated with respiratory and neuropsychiatric illness 

NAPPA  – National Alliance for PANS/PANDAS Action 

NASEM  – National Academies of Sciences, Engineering, and Medicine 

Neuroinflammation  – Inflammatory processes affecting the brain and nervous system 

Neuropsychiatric  – Relating to both neurological and psychiatric symptoms 

Neuroretinitis  – Inflammation of the retina and optic nerve 

NIH – National Institutes of Health 

NIMH – National Institute of Mental Health 

OCD (Obsessive -Compulsive Disorder)  – Condition characterized by intrusive thoughts and repetitive 
behaviors 
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Orthostatic Changes  – Symptoms related to changes in position (e.g., standing) affecting blood pressure 
or heart rate 

PANDAS  – Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections 

PANS  – Pediatric Acute-onset Neuropsychiatric Syndrome 

Pathogenesis  – Biological mechanism through which a disease develops 

Psychosis  – Severe mental disturbance involving loss of contact with reality 

SCFAs (Short -Chain Fatty Acids)  – Metabolites produced by gut bacteria that influence immune and 
brain function 

Seroprevalence  – Level of a pathogen in a population as measured by blood tests 

Stigma  – Social disapproval associated with a condition or diagnosis 

Surveillance  – Systematic collection and analysis of health data 

Th17 Cells  – Immune cells involved in inflammation and autoimmune responses 

Tickborne Disease  – Illness transmitted through tick vectors 

TBDWG  – Tick-Borne Disease Working Group 

Vector-borne Disease (VBD)  – Disease transmitted by organisms such as ticks or mosquitoes 
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Appendix B:  
Enacted Tickborne Disease -Related 
State Legislation  

State 
Bill or 

Resolution 
Status/Year Description 

Type of 

Policy 

Alabama 
Senate Joint 
Resolution 85 

Proclaimed May 
2024 

Proclaims June 2024 as Tick-borne 
Disease and Illness Awareness 
Month 

Awareness 

California AB 592 2005: Enacted 
Protects doctors who prescribe long-
term treatment 

Provider 
protections 

California 
Assembly 
Concurrent 
Resolution No. 42 

June 11, 2021: 
Chaptered by 
Secretary of 
State - Res. 
Chapter 46, 
Statutes of 
2021. 

Proclaims May to be the official 
month of Lyme disease awareness 

Awareness 

Colorado Proclamation 
Proclaimed May 
2022 

Proclaims May to be the official 
month of Lyme disease awareness 

Awareness 

Connecticut Section 38a-518h Enacted in 2024 

Lyme disease treatment must 
include a minimum of 30 days of 
intravenous antibiotics, 60 days of 
oral antibiotics, or a combination of 
both, with additional treatment if 
advised by a rheumatologist, 
infectious disease specialist, or 
neurologist. 

Treatment 

Connecticut H.B. No. 5629 
2015: File 
Number 456 

Proclaim May as Lyme Disease 
Awareness Month. 

Awareness 

Delaware 

DE General 
Assembly Lyme 
Awareness Month 
Resolution 

Designated 
2017 

Recognize May as the official month 
of Lyme disease awareness 

Awareness 

Georgia 
Senate Resolution 
771 

Signed March 
2018 

Recognize May 2018 as Lyme 
Disease Awareness Month. 

Awareness 

Illinois HB 0889 2019: Enacted 

Requires insurance policies to 
provide coverage for long-term 
antibiotic therapy for individuals 
diagnosed with tickborne diseases. 

Insurance 
Coverage 

Illinois 
House Resolution 
780 

2022: Passed 

Urge the federal government to 
allocate increased funding for 
research into a cure for Lyme disease 
and designate May 2022 as Lyme 
Disease Awareness Month in the 
State of Illinois. 

Surveillance and 
Tracking 
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Illinois 
HB 4515: Public 
Act 100-1137 

2019: Enacted 

Grant medical providers immunity 
from disciplinary action by the 
Department of Financial and 
Professional Regulation for 
administering experimental 
treatments for Lyme disease or other 
tickborne diseases. 

Provider 
protections 

Iowa Iowa Code 147.56 2017: Enacted 

Protects physicians who prescribe 
long-term antibiotics for Lyme 
disease, ensuring they can provide 
necessary treatment without fear of 
disciplinary action. 

Provider 
protections 

Kansas Senate Bill 28 

(Passed) 14, 
2024: Motion to 
override line 
item veto 
prevailed; Line 
item veto 
112a,116a 
overridden 

This bill allocates $140,000 for Lyme 
disease prevention and research. 
Any remaining funds in the Lyme 
disease prevention and research 
account after June 30, 2024, will be 
reappropriated for the 2025 fiscal 
year. 

Surveillance and 
Tracking 

Kentucky 
RS Chapter 304, 
Subtitle 17A, 

Effective 
January 1, 2021 

This legislation mandates that all 
health benefit plans issued or 
renewed after the effective date of 
the act must cover long-term 
antibiotic therapy for Lyme disease, 
provided that the therapy is deemed 
medically necessary and ordered by 
a licensed physician who has 
thoroughly evaluated the person's 
symptoms, diagnostic results, and 
response to treatment. Coverage 
may be subject to cost-sharing 
provisions such as copayments, 
deductibles, and coinsurance, which 
must be no less favorable than those 
for other ongoing medications 
covered by the plan. 

Insurance 
Coverage 

Maine 3282-B 2015: enacted 

Allows licensed physicians to 
prescribe long-term antibiotics for 
Lyme disease treatment without 
facing disciplinary action. 

Provider 
protections 

Maine LD 597 2009: Enacted 

Directs the Maine Center for Disease 
Control and Prevention to include 
on its publicly accessible website 
information about different 
alternatives for the treatment of 
Lyme disease. 

Education and 
Prevention 

Maryland Senate Bill 926 
Passed May 10, 
2016 

Require notifying patients of testing 
issues, outlining that it is still possible 
to have Lyme disease even with a 
negative test. 

Treatment 

Michigan 
House Resolution 
No. 238 

Enacted 2024 
Proclaims May as National Lyme 
Disease Awareness Month. 

Awareness 
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Minnesota 

62A.265 
Revision of 
CHAPTER 465-
H.F.No. 219 

2024: Enacted 

Every health plan, including those 
offering the coverage specified in 
section 62A.011, subdivision 3, 
clause (10), must cover treatment for 
diagnosed Lyme disease. No health 
plan listed in subdivision 1 may 
impose a special deductible, co-
payment, waiting period, or any 
other special restriction on Lyme 
disease treatment that is not applied 
to nonpreventive treatments in 
general. 

Insurance 
Coverage 

New Hampshire House Bill 1639 
Passed on July 
30 2020 

Requires insurance coverage for 
long-term antibiotic therapy for 
tickborne illness. 

Insurance 
Coverage 

New Hampshire 
Revision: Section 
415:18-ee 

Effective 2021 

Each insurer issuing or renewing any 
policy of group or blanket accident 
or health insurance that provides 
benefits for medical or hospital 
expenses must offer coverage to 
certificate holders who are residents 
of this state for long-term antibiotic 
therapy for tickborne illnesses, when 
deemed medically necessary and 
ordered by a licensed infectious 
disease physician after thoroughly 
evaluating the patient's symptoms, 
diagnostic test results, or response to 
treatment. Benefits provided under 
this section cannot be subject to 
higher co-payments, deductibles, or 
coinsurance than those applied to 
similar benefits by the insurer. 

Insurance 
Coverage 

New Jersey SB 400 

Introduced on 
January 9 2024 - 
25% 
progression 

Mandate health insurance coverage 
for the treatment of tickborne 
diseases, including long-term 
antibiotic therapy. 

Insurance 
Coverage 

New York Senate Bill S7854 2014: Signed 

Safeguards doctors who prescribe 
long-term antibiotic therapy for 
Lyme disease from disciplinary 
action. 

Provider 
protections 

New York Senate Bill S7242 
2018: Signed by 
Governor 

Relates to installing Lyme and 
tickborne disease warning signs at all 
state-managed parks 

Awareness 

New York Senate Bill S4089 
2022: Signed by 
Governor 

Directs the commissioner of 
agriculture and markets to develop 
and conduct a public awareness 
campaign regarding Lyme disease 
and other tickborne diseases 

Awareness 

Ohio 
Revised Code 
Section 4731.77 

Effective: 
September 15, 
2014 

Physicians must provide patients 
with a written notice when ordering 
a Lyme disease test. The notice 
informs patients that test results may 
be inaccurate and that they should 
contact their healthcare provider if 
they continue to have symptoms. 

Treatment 
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Ohio Section 5.2237 
Effective: 
September 12, 
2008 

The month of May is designated as 
"Ohio Lyme Disease Awareness 
Month" to increase public awareness 
of Lyme disease as a health concern. 

Awareness 

Pennsylvania 
Senate Resolution 
No. 338 

Adopted April 
2016 

Designating the month of May 2016 
as “Lyme Disease Awareness Month” 
in Pennsylvania 

Awareness 

Rhode Island 
R.I. Gen. Laws § 5-
37.5-4 

Enacted 2023 

Protects physicians who prescribe 
long-term antibiotics for Lyme 
disease, ensuring they can provide 
necessary treatment without fear of 
disciplinary action. 

Provider 
protections 

Rhode Island 
R.I. Gen. Laws § 5-
37.5-5 

Enacted 2023 

Every individual or group hospital or 
medical-expense insurance policy or 
individual or group hospital or 
medical-services plan contract 
delivered, issued for delivery, or 
renewed in this state on or after 
January 1, 2004, shall provide for 
Lyme disease treatment as provided 
in chapters 18, 19, 20, and 41 of title 
27 

Insurance 
Coverage 

Rhode Island 
R.I. Gen. Laws § 5-
37.5-6 

Enacted 2023 

Every physician, or his/her in-office 
designee, who orders a laboratory 
test for the presence of Lyme disease 
shall provide to the patient or 
his/her legal representative Lyme 
disease testing information 
disclosure. 

Treatment 

Tennessee Proclamation 
Proclaimed 
April 2018 

Proclaims May 2018 as Lyme and 
Tick-Borne Disease Awareness 
Month 

Awareness 

Vermont H. 123 2014: Enacted 

Direct health care professionals to 
document the basis for a Lyme 
disease or other tickborne illness 
diagnosis in patients’ medical 
records; to provide information to 
patients that assist in their 
understanding of the available Lyme 
disease tests, the meaning of Lyme 
disease test results, and any 
limitations to those test results; and 
to obtain patients’ written informed 
consent prior to administering long-
term treatment for Lyme disease or 
other tickborne illness. 

Treatment 
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Virginia HB 1933 2013: Enacted 

Requires physicians to provide to 
each patient for whom a test for the 
presence of Lyme disease is ordered 
a written notice about Lyme disease, 
about testing for Lyme disease, and 
about the need for the patient to 
contact his physician with questions 
or concerns about Lyme disease. The 
bill also provides that licensees are 
immune from civil liability for 
providing such notice absent gross 
negligence or willful misconduct 

Treatment 

Virginia HB 850 
2022: Approved 
by Governor 

Requires the Department of 
Conservation and Recreation to 
develop and post in each state park 
and interstate park signage 
addressing the appropriate steps a 
visitor can take to prevent tick bites, 
how to identify Lyme disease, and 
where to seek treatment. 

Awareness 

Washington SB 5448 
Effective July 
2015 

Requires a study of the effects long-
term antibiotic therapy has on 
certain Lyme disease patients. 

Surveillance and 
Tracking 

West Virginia §33-25A-8p. Signed 2018 
Requires all health insurance policies 
to cover Lyme disease treatment 

Insurance 
Coverage 

Wisconsin 

254.52 Lyme 
disease; 
treatment, 
information and 
research. 

2025:  

Research Lyme disease in humans 
and, in consultation with other 
agencies, monitor its spread, 
investigate cases, review strategies 
from endemic states, and develop 
statewide recommendations. It will 
provide updated information for 
clinicians and health departments, 
distribute public awareness 
materials, and conduct research on 
Lyme disease prevalence. 

Education and 
Prevention 

Wisconsin Senate Bill 298 
Enacted March 
3, 2020 

Raise awareness about Lyme Disease 
through Department of Natural 
Resources 

Awareness 
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Appendix C:  
PANS/PANDAS -Related State 
Legislation  

 

State Statute Citation  

Health 
Insurance 
Coverage 
Required  

Specific 
Medicaid 
Provision 1 

Annual 
Awareness 
Day 2 

Advisory 
Council  

Other 

 Arkansas2 A.C.A. § 23-79-1901 

et seq.; §20-77-142 
 ✔   

Interdisciplinary 

panel to 

develop 

protocol for 

diagnosis and 

treatment 

 California Health and Safety 

Code §1367.38; 

Insurance Code 

§10123.38 

✔    
  

 Colorado C.R.S. 10-16-104 

(27) ✔    
  

 Connecticut Conn. Gen. Stat. 

§10 - 29a (115); 

2026 Public Act No. 

26-33 

✔  ✔  
  

 Delaware Del. Code Chapter 

33, Title 18 §3370B; 

Chapter 35, Title 18 

§3571T; Chapter 52, 

Title 29 §5211; 

Chapter 5, Title 

31 §527 

✔    
  

 Georgia OCGA §§ 33-24-

59.36; 45-18-4.2 ✔    
  

 Illinois 215 ILCS  

5/356z.25; 20 ILCS 

2310/2310-676  

✔   ✔ 
  

 Indiana IC §§ 27-8-37-1et 

seq; 27-13-7-26; 5-

10-8-24 

✔    
  

https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=014efbbe-2c73-4280-ae03-8c1731e03a05&nodeid=AAXAADAAVAAUAAC&nodepath=/ROOT/AAX/AAXAAD/AAXAADAAV/AAXAADAAVAAU/AAXAADAAVAAUAAC&level=5&haschildren=&populated=false&title=23-79-1901.+Findings.&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:5VW2-1RH0-R03K-J4HG-00008-00&ecomp=6gf5kkk&prid=ff793296-ef78-47c7-99d1-965086831ce1
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=014efbbe-2c73-4280-ae03-8c1731e03a05&nodeid=AAXAADAAVAAUAAC&nodepath=/ROOT/AAX/AAXAAD/AAXAADAAV/AAXAADAAVAAU/AAXAADAAVAAUAAC&level=5&haschildren=&populated=false&title=23-79-1901.+Findings.&config=00JAA2ZjZiM2VhNS0wNTVlLTQ3NzUtYjQzYy0yYWZmODJiODRmMDYKAFBvZENhdGFsb2fXiYCnsel0plIgqpYkw9PK&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:5VW2-1RH0-R03K-J4HG-00008-00&ecomp=6gf5kkk&prid=ff793296-ef78-47c7-99d1-965086831ce1
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1367.38.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1367.38.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1367.38.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=1367.38.
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=30f23062-4893-4d69-8a56-a2598de3e53c&nodeid=AAKAARAABAACAAI&nodepath=/ROOT/AAK/AAKAAR/AAKAARAAB/AAKAARAABAAC/AAKAARAABAACAAI&level=5&haschildren=&populated=false&title=10-16-104.+Mandatory+coverage+provisions+-+applicability+-+rules+-+definitions.&config=014FJAAyNGJkY2Y4Zi1mNjgyLTRkN2YtYmE4OS03NTYzNzYzOTg0OGEKAFBvZENhdGFsb2d592qv2Kywlf8caKqYROP5&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:6FYJ-J3K3-RRSS-60D8-00008-00&ecomp=6gf59kk&prid=fc7ad6b6-36ea-44c5-8789-8e482b56aa6c
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=30f23062-4893-4d69-8a56-a2598de3e53c&nodeid=AAKAARAABAACAAI&nodepath=/ROOT/AAK/AAKAAR/AAKAARAAB/AAKAARAABAAC/AAKAARAABAACAAI&level=5&haschildren=&populated=false&title=10-16-104.+Mandatory+coverage+provisions+-+applicability+-+rules+-+definitions.&config=014FJAAyNGJkY2Y4Zi1mNjgyLTRkN2YtYmE4OS03NTYzNzYzOTg0OGEKAFBvZENhdGFsb2d592qv2Kywlf8caKqYROP5&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:6FYJ-J3K3-RRSS-60D8-00008-00&ecomp=6gf59kk&prid=fc7ad6b6-36ea-44c5-8789-8e482b56aa6c
https://www.cga.ct.gov/2026/sup/chap_164.htm#sec_10-29a
https://www.cga.ct.gov/2026/sup/chap_164.htm#sec_10-29a
https://www.cga.ct.gov/2026/sup/chap_164.htm#sec_10-29a
https://www.cga.ct.gov/2026/sup/chap_164.htm#sec_10-29a
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://delcode.delaware.gov/title18/c033/sc01/index.html#3370B
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=62262525-13d9-46b2-a1f2-b78c3873464c&nodeid=ABHABIAACAEU&nodepath=/ROOT/ABH/ABHABI/ABHABIAAC/ABHABIAACAEU&level=4&haschildren=&populated=false&title=33-24-59.36.+Required+coverage+for+healthcare+services+for+PANDAS+or+PANS.&config=00JAA1MDBlYzczZi1lYjFlLTQxMTgtYWE3OS02YTgyOGM2NWJlMDYKAFBvZENhdGFsb2feed0oM9qoQOMCSJFX5qkd&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:6FX8-3XP3-RWG0-R1FF-00008-00&ecomp=6gf59kk&prid=8dbd2f79-bbe8-4bcc-8445-c5c345a728a0
https://advance.lexis.com/documentpage/?pdmfid=1000516&crid=62262525-13d9-46b2-a1f2-b78c3873464c&nodeid=ABHABIAACAEU&nodepath=/ROOT/ABH/ABHABI/ABHABIAAC/ABHABIAACAEU&level=4&haschildren=&populated=false&title=33-24-59.36.+Required+coverage+for+healthcare+services+for+PANDAS+or+PANS.&config=00JAA1MDBlYzczZi1lYjFlLTQxMTgtYWE3OS02YTgyOGM2NWJlMDYKAFBvZENhdGFsb2feed0oM9qoQOMCSJFX5qkd&pddocfullpath=/shared/document/statutes-legislation/urn:contentItem:6FX8-3XP3-RWG0-R1FF-00008-00&ecomp=6gf59kk&prid=8dbd2f79-bbe8-4bcc-8445-c5c345a728a0
https://www.ilga.gov/legislation/ilcs/documents/021500050K356z.25.htm
https://www.ilga.gov/legislation/ilcs/documents/021500050K356z.25.htm
https://www.ilga.gov/legislation/ilcs/documents/021500050K356z.25.htm
https://iga.in.gov/laws/2024/ic/titles/27#27-8-37
https://iga.in.gov/laws/2024/ic/titles/27#27-8-37
https://iga.in.gov/laws/2024/ic/titles/27#27-8-37
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 Kansas KSA §75-6525 
    

State employee 

health benefit 

coverage 

required in 

20234 

 Louisiana LRS 22 §1028.6 
✔    

Specialty 

PANS/PANDAS 

vehicle license 

plate 

 Maryland  Insurance Code 

§15–855  ✔    
  

 Massachusetts 176G §4GG, 175 

§47NN, 176B §4OO, 

32A§17R, 176A 

§8OO, 111 §242, 

6§15VVVVV 

✔  ✔ ✔ 
  

 Minnesota Minn. Stat. Ann. §§ 

62A.3097 , 

256B.0625 Subd. 

66 

✔ ✔   
  

 Missouri RSMo § 9.502 

  ✔  
 

 Nebraska 2026 LB 762 Slip 

Law ✔    
  

 New 

Hampshire 

RSA §417-E:1  
✔    

  

 New York Public Health Ch. 45 

Art. 2, Title 1 

§207 (n)  

    
Health care and 

wellness 

education and 

outreach 

 Oregon ORS §§743A.315, 

187.290 ✔  ✔  
  

 Rhode Island R.I. Gen. Laws § 

§27-41-95, 27-20-

78, 27-19-82, 27-

18-90 
 

✔    
  

 Tennessee Tenn. Code Ann. 

§§15-2-148; 71-5-

172 
 

 ✔ ✔  
  

 Texas  Texas Health and 

Safety Code 

§119A.001 et seq. 

   ✔ 
  

 Virginia Code of Virginia 

§§32.1-73.9 et seq, 

38.2-3418.22, 32.1-

325(34) 
 

✔ ✔  ✔ 
 Includes PANS 

PANDAS 

treatment in 

future essential 

health benefits 

benchmark plan  

https://www.kslegislature.gov/li_2024s/b2023_24/statute/075_000_0000_chapter/075_065_0000_article/075_065_0025_section/075_065_0025_k/
https://www.legis.la.gov/legis/Law.aspx?d=1430918
https://mgaleg.maryland.gov/mgawebsite/Laws/StatuteText?article=gin&section=15-855&enactments=False&archived=False
https://mgaleg.maryland.gov/mgawebsite/Laws/StatuteText?article=gin&section=15-855&enactments=False&archived=False
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter176G/Section4GG
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter176G/Section4GG
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter176G/Section4GG
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter176G/Section4GG
https://malegislature.gov/Laws/GeneralLaws/PartI/TitleXXII/Chapter176G/Section4GG
https://www.revisor.mn.gov/statutes/cite/62A.3097
https://www.revisor.mn.gov/statutes/cite/62A.3097
https://www.revisor.mn.gov/statutes/cite/62A.3097
https://www.revisor.mn.gov/statutes/cite/62A.3097
https://revisor.mo.gov/main/OneSection.aspx?section=9.502
https://nebraskalegislature.gov/FloorDocs/109/PDF/Slip/LB762.pdf
https://nebraskalegislature.gov/FloorDocs/109/PDF/Slip/LB762.pdf
https://gc.nh.gov/rsa/html/XXXVII/417-E/417-E-1.htm
https://www.nysenate.gov/legislation/laws/PBH/207
https://www.nysenate.gov/legislation/laws/PBH/207
https://www.nysenate.gov/legislation/laws/PBH/207
https://www.oregonlegislature.gov/bills_laws/ors/ors743a.html
https://www.oregonlegislature.gov/bills_laws/ors/ors743a.html
https://webserver.rilegislature.gov/Statutes/TITLE27/27-41/27-41-95.htm
https://webserver.rilegislature.gov/Statutes/TITLE27/27-41/27-41-95.htm
https://webserver.rilegislature.gov/Statutes/TITLE27/27-41/27-41-95.htm
https://webserver.rilegislature.gov/Statutes/TITLE27/27-41/27-41-95.htm
https://www.tncourts.gov/Tennessee%20Code
https://www.tncourts.gov/Tennessee%20Code
https://www.tncourts.gov/Tennessee%20Code
https://www.tncourts.gov/Tennessee%20Code
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.119A.htm
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.119A.htm
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.119A.htm
https://law.lis.virginia.gov/vacode/title32.1/chapter2/section32.1-73.9/
https://law.lis.virginia.gov/vacode/title32.1/chapter2/section32.1-73.9/
https://law.lis.virginia.gov/vacode/title32.1/chapter2/section32.1-73.9/
https://law.lis.virginia.gov/vacode/title32.1/chapter2/section32.1-73.9/
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Source: The Louisa Adelynn Johnson Fund for Complex Disease, https://tlajfundforcomplexdisease.com/ Updated 
August 2026 

1. States with statutes that specifically refer to the state Medicaid program are checked. Other states may cover 
services for the diagnosis and treatment of PANS and PANDAS via regulatory measures such as Oregon, or the 
definition of health insurance plans utilized in the statute may encompass the Medicaid program.                         
2. States with statutes establishing an annual awareness day are checked. Other states have passed measures to 
declare awareness days in a particular year that are not part of the state statutes.  
3. The Arkansas legislature currently funds a clinic annually in its appropriations bills. See 2025 SB 128 for FY 2026 
funding of $175,000. In 2025 the Arkansas House recommended a measure, HB 1573, for further study in the Interim, 
which would modify the statute section concerning the development of the protocol.  
4. State employee health benefit coverage may have been extended for additional plans years.    
   

For a detailed description of state statutes, please visit https://policyconsult.com/resources   
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