
PANDAS: MANIFESTATION IN A 3-YEAR-OLD FEMALE

Item Type Electronic Thesis; text

Authors Morehouse, Jessica

Citation Morehouse, Jessica. (2020). PANDAS: MANIFESTATION IN A 3-
YEAR-OLD FEMALE (Bachelor's thesis, University of Arizona,
Tucson, USA).

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:34:59

Item License http://rightsstatements.org/vocab/InC/1.0/

Link to Item http://hdl.handle.net/10150/651365

http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/651365


PANDAS: MANIFESTATION IN A 3-YEAR-OLD FEMALE 

By 

JESSICA LYNNE MOREHOUSE 

 

____________________ 

 
 

 
A Thesis Submitted to The Honors College 

 
In Partial Fulfillment of the Bachelors degree 

With Honors in 
 

Physiology 
 

THE UNIVERSITY OF ARIZONA 
 

M A Y  2 0 2 0 
 
 
 
Approved by: 
 
 
____________________________ 
 
Dr. Lucinda Rankin 
Department of Physiology 
 

____________________________ 
 
Dr. Andrew Gardner 
Department of Psychiatry 



 2 

Abstract 

The overall consensus by medical professionals suggests that approximately 1 in 200 children 

under the age of 18 experience some type of Pediatric Acute-onset Neuropsychiatric Syndrome 

(PANS). Typically associated with a strep infection (PANDAS), children begin to experience 

sudden urges that they cannot control and must perform specific actions. The children also 

experience severe aggression, the inability to socialize with other children their age, and the 

incapability to engage in activities that were previously part of their normal everyday routine. At 

the Banner Children’s Postinfectious Autoimmune Encephalopathy (CPAE) Center, physicians 

and other professionals come together to treat children with an interdisciplinary approach. While 

the treatment for PANDAS has not been perfected, the CPAE Clinic team are working to 

positively increase the outcomes of these children by implementing both biological and 

behavioral (non-medical), therapeutic treatments that focus on the behavioral implications 

associated with PANDAS. A case study focusing on a pediatric patient at the clinic that 

underwent assessment and treatment for PANDAS will be presented, which will showcase the 

characteristic onset and trajectory of the condition. 
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Introduction 

During the Spring of 2019, I completed an internship at the Banner Children’s Postinfectious 

Autoimmune Encephalopathy (CPAE) Center of Excellence. As an intern, my main task was to 

complete the Physical and Neurological Examination for Subtle Signs1 (PANESS) on the 

patients that were visiting the clinic for the first time. This exam is utilized to gather information 

regarding 4 areas of physical and neurological function: gaits and stations, overflow, 

dysrhythmia, and timed movements2. During the implementation of the examination, subtle 

signs, such as choreiform and dysrhythmia, were focused on. 

Choreiform, known as involuntary, jerking, and random movements, 

can be indicative of delays in postural control and minimal brain 

dysfunction. Dysrhythmia, an improper timing or rhythm of 

movement, can be suggestive of cerebellar dysfunction. While neither 

of these soft signs are solely indicative of a neurological abnormality, 

the PANESS test it utilized at the Banner CPAE Center of Excellence 

as a symptom diagnostic tool. 

  

Not only did administering the PANESS provide me an insight into some of the issues being 

dealt with by the child and their family, I was also able to connect with the patients and hear their 

stories of everything they had been through. From parents informing me that they traveled across 

the country to meet with the physicians at the clinic to patients telling me about the new toy they 

 
1 Werry, John S., and Michael G. Aman. “The Reliability and Diagnostic Validity of the Physical and Neurological 

Examination for Soft Signs (PANESS).” Journal of Autism and Childhood Schizophrenia, vol. 6, no. 3, 1976, pp. 

253-262., doi:10.1007/bf01543465. 

2 Larson, Jennifer C. Gidley, et al. “Effects of Gender and Age on Motor Exam in Typically Developing Children.” 

Developmental Neuropsychology, vol. 32, no. 1, 2007, pp. 543-562., doi:10.1080/87565640701361013. 

3 “Statistics.” Pandas Network, National Institute of Mental Health, pandasnetwork.org/statistics/ 

 

Figure 1    The PANDAS 

Network Logo. 3 
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will be receiving after the appointments are over, the internship provided me with an insight into 

the struggles some people encounter within the medical field. 

 

When the testing was completed for the day, I had the ability to shadow the CPAE team at the 

clinic and observe the different patients in multiple capacities. Not only did I have the 

opportunity to examine the children myself during the PANESS test, but I also had the chance to 

get to know their specific cases both during the morning meeting and when I sat in on their 

various appointments. Shadowing the physicians at the Banner CPAE Center of Excellence 

exposed me to many differing versions of the physician-patient interactions. In some cases, the 

physicians would speak directly to the parents for the duration of the appointment, but in the case 

of Dr. Andrew Gardner, he took the opportunity to connect with his patients on a more 

individualized level. By talking to the patients without their parents present and vice versa, Dr. 

Gardner was able to better assess the ongoing situation and provide more in-depth information 

on the family system, parenting, secondary gains of the child, and mental health status to the rest 

of the team. 

 

Despite the varying symptoms exhibited by the patients, the one thing they had in common was 

that all of them had previous diagnoses and had visited multiple other physicians before coming 

into the Banner CPAE clinic. As PANDAS is not a condition that is readily diagnosed, many of 

the patients I interacted with had a previous diagnosis of Obsessive-Compulsive Disorder 

(OCD), Anxiety, and/or Autism. In all of the cases, the children contracted a Group A 

Streptococcal Infection (GAS) and, within 72 hours, began exhibiting symptoms of either severe 

OCD or Avoidant/Restrictive Food Intake Disorder (ARFID). Suddenly, the child would not be 
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able to attend school, either because of severe anxiety or aggression, and their performance in 

everyday activities would decrease. By the time the families arrived at the CPAE clinic, the 

parents were out of options.  

 

During my time as an intern at the Banner CPAE Center of Excellence, I was able to experience 

first-hand the many issues associated with diagnosis. In the case of PANDAS, the characteristic 

symptoms are also individual conditions that are treated by medications. Due to this fact, that is 

often how this condition is treated, as many children receive a diagnosis of the individual 

conditions instead of receiving a diagnosis of PANDAS. Without proper treatment of PANDAS, 

the condition can impact the child throughout their lifetime. Since the condition impacts the 

Dopamine receptors in the brain, the neuropsychiatric symptoms displayed by the child can 

become permanent. However, when the child is prescribed Nonsteroidal Anti-Inflammatory 

Drugs (NSAIDS) to decrease the inflammation in their brains and they are given adequate 

therapy, the symptoms of PANDAS can be resolved. 

 

Even though the symptoms can be resolved, the child may continue to experience ‘flares’ 

if/when they contract (or exposure to) another GAS infection4. Since the initial GAS infection 

resulted in the body’s production of 

autoantibodies against Dopamine receptors in 

the brain, the immune system created memory 

cells against the GAS antigen. This means that, 

the next time the child contracts a GAS 

 
4 “Treatment.” PANDAS Network, pandasnetwork.org/treatment/. 

Figure 2    Recurrence of PANDAS symptoms 

following exposure to a Strep Infection. 4 
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infection, the associated PANDAS symptoms may appear in a much quicker and more intense 

manner. Due to the memory cells created by the immune system in response to the initial GAS 

infection, there have not been any treatments released to prevent PANDAS from ‘flaring’ during 

subsequent GAS infections. 

 

At the Banner Children’s Postinfectious Autoimmune Encephalopathy (CPAE) Center, 

physicians and other professionals come together to treat children with an interdisciplinary 

approach. While the treatment for PANDAS has not been perfected, the CPAE Clinic team are 

working to positively increase the outcomes of these children by implementing both biological 

and behavioral (non-medical), therapeutic treatments that focus on the behavioral implications 

associated with PANDAS. A case study focusing on a pediatric patient at the clinic that 

underwent assessment and treatment for PANDAS will be presented, which will showcase the 

characteristic onset and trajectory of the condition.  



 7 

Background 

As many as 1 in 200 children in the United States are affected by Pediatric Acute-Onset 

Neuropsychiatric Syndrome, PANS,3 yet the lifelong prevalence of the syndrome remains 

unknown. One of the most common subdivisions of PANS is Pediatric Acute-Onset 

Neuropsychiatric Disorders Associated with Streptococcal 

Infections (PANDAS). PANDAS is primarily seen in children 

aged 18 and under, with the main symptoms of either an acute 

onset of obsessive-compulsive disorder and/or restrictive eating, 

as well as anxiety or depressive symptoms, tic disorders, 

aggressive behaviors, etc.5 Specifically with PANDAS, the child 

begins to display sudden OCD and neuropsychiatric symptoms 

following an infection, typically a Streptococcal A infection. 

 

 

Although the exact cause of PANDAS is unknown, physicians believe that it is caused by an 

autoimmune response to group A Streptococcal. When a person becomes infected by group A 

Streptococcal (GAS), both the innate and adaptive immune systems are stimulated. Early on in 

GAS pharyngitis, the bacteria colonize the palatine tonsil, a lymphoid tissue containing high 

numbers of cells involved in the innate immune response. The epithelia of the tonsil and 

pharyngeal secrete cytokines and chemokines, signaling other immune cell mediators to come to 

the tonsils. These epithelia also secrete Interleukin-8, which functions as a neutrophil 

 
5 Chang, Kiki, et al. “Clinical Evaluation of Youth with Pediatric Acute-Onset Neuropsychiatric Syndrome (PANS): 

Recommendations from the 2013 PANS Consensus Conference.” Journal of Child and Adolescent 

Psychopharmacology, vol. 25, no. 1, 2015, pp. 3-13., doi:10.1089/cap.2014.0084. 

Figure 3    The typical age of 

onset and symptoms of 

PANDAS.3 
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chemoattractant and are important in protecting the epithelial 

cells during the GAS pharyngitis. Neutrophils are also an 

important factor in the innate immune response, as they work 

to kill GAS through the release of antimicrobial peptides 

(AMPs) via degranulation, phagocytosis, and destruction of 

GAS by reactive oxygen species6. In patients with repeated 

GAS infections, an IgA/IgG antibody and Th17 immune 

response is stimulated, enhancing neutrophil recruitment and 

activity early on in the infection. During the innate immune 

response to GAS, mast cells are another important factor in the 

early recognition and clearance of the GAS antigens. Mast cells degranulate at the site of 

infection, releasing histamine and Tumor Necrosis Factor alpha (TNF), both ultimately leading 

to an increased rate of inflammation of the tonsils, which is what contributes to the pain felt 

during a Group A Streptococcal Infection. The inflammation can also be caused by macrophages 

that contribute to phagocytosis and production of reactive oxygen species at the site of infection. 

Macrophages also secrete many types of cytokines, including Interleukin-6 (IL-6), which 

contributes to the differentiation of Th17. Within the pharynx epithelium, there are abundant 

concentrations of dendritic cells (DCs). These cells secrete Interleukin-12 (IL-12) that stimulates 

the natural killer (NK) cells to produce Interferon gamma (INF-), which acts as a classic 

macrophage activating cytokine. 

 

 
6 Solderholm, Amelia T., et al. “Group A Streptococcal Pharyngitis: Immune Responses Involved in Bacterial 

Clearance and GAS-Associated Immunopathologies.” Journal of Leukocyte Biology, 2017, 

doi:10.1189/jlb.4mr0617-227rr. 

Figure 4    The interaction between the immune 

cells and a GAS infection in the tonsils.6 
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In order for the host’s immune system to respond to the foreign pathogen (GAS), cells within the 

body display pattern-recognition receptors (PRRs) that recognize the pathogen-associated 

molecular patterns (PAMPs) that are displayed on the GAS cells. When the PRR recognizes the 

foreign PAMP, the innate immune response is initiated, and cytokines are released. Specifically, 

the GAS PAMP is sensed by TLR2 and TLR13 and both of these sensors must be stimulated in 

order for a response to be mounted against the foreign pathogen. Through the activation of the 

complement cascade, GAS pathogens can become opsonized, a means of identifying the 

invading particle to phagocytes for destruction, via opsonin C3b. 

 

In some children that lack the innate immune response against GAS pharyngitis, the adaptive 

immune system can become a compensatory mechanism. Children with previous exposure to 

GAS antigens are known to have strong Th1 and Th17 memory responses, an IgG dominated 

humoral response, and Interferon-gamma (IFN-) release once re-exposure occurs. When the 

GAS antigen is displayed by MCH I proteins on monocytes and dendritic cells (DCs), 

transforming growth factor beta (TGF-) is secreted, which stimulates the differentiation of 

Th17 cells. Interleukin-6 (IL-6) is also secreted by DCs, contributing to the T cell response 

associated with the adaptive immune response. The exact mechanism as to how Th17 cells 

eradicate GAS infections is not known; however, it is known that these cells recruit neutrophils 

and macrophage, which detect and clear GAS bacteria3. 

 

Pediatric Acute-onset Neuropsychiatric Disorders Associated with Streptococcal infections 

occurs in children during a Group A Streptococcal infection because the infection triggers the 

growth of anti-brain autoantibodies to Dopamine receptors. These autoantibodies then begin to 
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attack the Dopamine receptors in the child’s brain, resulting in the neuropsychiatric symptoms 

that are ultimately being displayed7. 

 

Similar to other chronic illnesses, PANS/PANDAS can have a lasting impact on the child in 

which it manifests. Causing symptoms such as OCD and restrictive eating habits, the life of the 

child can become severely altered when compared to their life before contracting the illness. 

When there is a chronically ill child within a family, the impact does not land solely on that 

child. In a previous study completed by Dr. Sharen Doubet in 2015, the impact of challenging 

behaviors in families with a chronically ill child influences every single member of the family. In 

this particular study, Dr. Doubet focused on the four areas that are impacted most severely 

amongst these families: choosing family activities, the impact on siblings, the increased level of 

family stress, and the incidence in which parents questioned their own competency8. It was 

observed in this study that families have the tendency to alter their plans and activities around the 

child that has a chronic illness and displays challenging behaviors. This can be due to the fact 

that the behaviors are difficult to deal with in public, but also as a way for the parents to avoid 

having to deal with those outbursts in a place outside of the home. In these situations, the family 

as a unit displayed increased levels of stress. Increased levels of stress impacted the ways that 

siblings of those children felt within their family. Many of the siblings admitted to feeling 

separated from their parents and jealous of the attention that was being given to the ill-sibling. 

All of these combined led to an increase in the tendency of the parents to question their 

 
7 Stevens, Dennis L., et al. “Nonpneumococcal Streptococcal Infections and Rheumatic Fever.” Goldman-Cecil 

Medicine, by Lee Goldman et al., Elsevier, 2019. 

8 Doubet, Sharon L, and Michaelene M Ostrosky. “The Impact of Challenging Behavior on Families: I Don’t Know 

What to Do.” Topics in Early Childhood Special Education, vol. 34, no. 4, 2015, pp. 223-233., 

doi:10.1177/0271121414539019 
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competency as parents. The increased stress levels and the jealousy displayed by siblings leads to 

parents trying to figure out if they are doing everything as they should be to best benefit their 

child. 

 

Pediatric Acute-onset Neuropsychiatric Disorders Associated with Streptococcal infections 

(PANDAS) is a neurological condition that is developed secondary to a Group A Streptococcal 

Infection. Growing up, I was prescribed antibiotics many times in order to treat strep throat, yet 

my parents were never questioned about whether or not I had been displaying aggressive 

behaviors or OCD symptoms. There was never a time when the pediatrician thought that 

PANDAS was something to watch out for because it was not known about. Even today, 

PANDAS is a clinical diagnosis, as there are no lab tests that have been developed with the 

capability of diagnosing the disorder. Due to this fact, many pediatric patients that contracted a 

Group A Streptococcal Infection and ultimately developed PANDAS have gone misdiagnosed. 

Left untreated, PANDAS can leave a permanent impact on the brain of the child9. 

 

At the Banner Children’s Postinfectious Autoimmune Encephalopathy (CPAE) Center of 

Excellence, the multispecialty physicians work together to provide a diagnosis and treatment 

plan for each child that undergoes an appointment. When a patient is brought into the clinic, they 

undergo a PANESS test, which analyzes the child’s motor skills, as well as an appointment with 

each of the physicians at the clinic. Once each physician meets with the patient and their 

families, the physicians get together to talk about what the best options would be for the child. 

 
9 Thienemann, Margo, et al. “Clinical Management of Pediatric Acute-Onset Neuropsychiatric Syndrome: Part 1-

Psychiatric and Behavioral Interventions” Journal of Child and Adolescent Psychopharmacology 27.7 (2017):566-

573. Web. 



 12 

Dr. Sydney Rice, a Developmental Pediatrician, and Dr. Michael Daines, a Pediatric 

Immunologist, determine what the best medical treatments are based on the child’s blood tests 

and other medications, while Dr. Andrew Gardner, a Pediatric Behavior Analyst and 

Psychologist, and Dr. Peter Klinger, a Pediatric Psychiatrist, work together to figure out which 

behavioral treatments and therapies would be most beneficial to the child and their families. 

Typically, the team follows a tiered biological protocol where a child is prescribed Nonsteroidal 

Anti-Inflammatory Drugs (NSAIDs) to decrease inflammation, which is believed to have an 

impact on the neurological symptoms displayed. They also undergo therapies, determined by the 

symptoms they are displaying when they present at the clinic. These therapies often consist of 

Cognitive Behavioral Therapy (CBT), Parent Management Training (PMT), Exposure and 

Response Prevention (ERP), Habit Reversal Training (HRT), and Function-based Treatments 

(based in Clinical Applied Behavior Analysis). 

 

A new project being proposed by the Banner CPAE Center of Excellence is being spearheaded 

by Dr. Andrew Gardner. As a Pediatric Behavior Analyst and Psychologist, Dr. Gardner is 

working to increase the effectiveness of behavioral therapies within the treatment of PANS and 

PANDAS. He often will work with Chelsea Carr, MA (Intern), to implement his new treatment 

plan for the patients diagnosed with PANS/PANDAS. Being a Behavior Analyst and 

Psychologist provides Dr. Gardner with the background and opportunity to explore different 

areas of the patient’s life, especially their life at home with their families. Part of the new 

treatment protocol is to integrate the parents into the treatment, with them reinforcing what is 

being taught to the child through multiple types of therapy. 

 



 13 

Despite the detrimental impact PANDAS can have on a patient without timely and effective 

treatments, there are no known treatments for the specific disorder. Since the presentation of 

PANDAS varies between patients, the diagnosis rate is extremely low, ultimately resulting in 

many of the symptoms being treated as such: symptoms. This has also led physicians throughout 

the medical field to disregard PANDAS as an actual condition on its own. None of the symptoms 

alone are indicative of the specific condition, and in many cases, the patients are diagnosed as 

having multiple different conditions based on the symptoms. When all of the symptoms 

displayed are considered together, that is when the diagnosis of Pediatric Acute-onset 

Neuropsychiatric Disorders Associated with Streptococcal infections becomes viable. Current 

treatment protocol for PANDAS focuses on attempting to decrease the inflammation in the brain, 

which is a major cause of the symptoms being experienced, through the utilization of 

prescription medications. Dr. Gardner is looking to implement new function-based treatment 

protocols that focus on the utilization of behavioral therapy techniques to provide relief of 

symptoms without the reliance on medications (or in conjunction). 
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Methods 

In order to determine which case to analyze, I worked directly with Dr. Andrew Gardner at the 

Banner CPAE Center of Excellence. While working on a grant proposal for a project concerning 

PANDAS treatment protocol through the clinic with Dr. Gardner, I had the chance to observe a 

young patient and her family. I observed as Dr. Gardner performed the FOB-MED screening test 

(Gardner, Rice & Smith, in process) with the young girl with her mother and siblings and 

witnessed the reactions that followed each situation. At the conclusion of the test, it became clear 

to me that this was the case that I was interested in analyzing. 

This patient in particular had already been diagnosed with PANDAS by Dr. Rice, the 

Developmental Pediatrician at the clinic, and had been seeing Dr. Gardner for treatment for 

about 10 months by the time I had observed her in the clinic. Her case represented a typical case 

of PANDAS and she was, at the time, beginning to become more involved in the behavioral 

therapy initiative that Dr. Gardner was putting together. Due to this, it was decided that this was 

the patient that would allow me to learn the most about PANDAS and the different protocols 

associated with it.  
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Results: Case Study 

The following entries are chronologically ordered and depict the medical history of a young 

female patient.  

 

December 2018 

A 3-year-old female was seen by a Developmental Pediatrician at the Banner Children’s 

Postinfectious Autoimmune Encephalopathy Center (CPAE) presenting with symptoms of 

Obsessive-Compulsive Disorder (OCD) following a Scarlatina rash that appeared in November 

of 2018. At the time of presentation of the rash, there was a negative Strep Test result, but an 

increased Antistreptolysin O (ASO) titer, with an abrupt onset of OCD symptoms within 48 

hours. The female child’s mother reported that the child would not bathe nor allow her to brush 

her hair under any circumstances and would straighten all items on shelves when at the grocery 

store. Along with symptoms of OCD, the child suddenly began to experience restrictive eating, 

having gone from eating well in November 2018, to refusing to eat in December 2018. The child 

ceased sleeping through the night more than 3/7 nights of the week and stopped utilizing words, 

only grunts and cries when communicating. It was also noted that the child suddenly became 

easily triggered and moody, throwing rocks at her mother and overreacting when she became 

angry. The child’s mother also indicated a concern that she might have Autism Spectrum 

Disorder (ASD). It was noted by the Developmental Pediatrician that the child was able to wait, 

ask for a snack bag, and make eye contact during the appointment. 

 

During the appointment in December 2018, it was noted that the child was currently taking 

Zyrtec (since October 2018), Flonase (since October 2018), 6mg Melatonin at night, Amoxicillin 
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due to the increased ASO titer, and Zantac. The 3-year-old female was diagnosed with PANDAS 

and was prescribed 50mg Naproxen 2x/day to decrease inflammation in the brain, as well as 

MWF 125mg Azithromycin for 1 month once the Amoxicillin treatment was finished. It was 

recommended that the patient make an appointment with a developmental/behavioral Nurse 

Practitioner for the sleeping difficulty, developmental coordination, sensory processing 

difficulties, and Social Pragmatic Language Disorder. The 50g Naproxen 2x/day was stopped in 

December 2018 due to abdominal discomfort and it was believed by the parents to not be helping 

the child’s condition. It was also noted that the Azithromycin was helpful, and the behavior 

decreased when the medication was completed. 

 

January 2019 

The 3-year-old female was seen by a Pediatric Behavior Analyst and Psychologist. It was 

reported that the child’s sibling had just been diagnosed with a Streptococcal infection and the 

child was displaying new symptoms that included having to brush her teeth after everything that 

went into the mouth, as well as screaming if she was unable to brush her teeth. Labs were run 

and she was prescribed MWF Azithromycin and Naproxen 2x/day. The labs were reviewed by 

the clinic’s Pediatric Immunologist and were deemed within normal levels. During the 

appointment with Dr. Gardner, 5 initial strategies were given to the parents in order to help 

improve the child’s behavior regarding inappropriate attention-seeking behavior. These strategies 

included: promoting functional communication training (FCT), planned ignoring of the child at 

specific times, teaching the child to tolerate being told ‘no,’ teaching the child’s mother patience, 

and recognizing the time for individual High-Quality Attention (HQA). 
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February 2019 

The patient had presented with recurrent ear infections and had both a tonsillectomy and an 

adenoidectomy. 

 

April 2019 

The patient had an appointment with her Nurse Practitioner and presented with ongoing 

symptoms that included: aggression, Developmental Coordination Disorder, diarrhea, food 

allergies, Gastrointestinal Reflux Disease, sensory processing difficulty, sleep difficulty, Social 

Pragmatic Language Disorder, and severe temper tantrums. It was noted that she was no longer 

taking Flonase, Zantac, Zyrtec, nor Naproxen, which she had experienced some muscle pain 

after stopping. She had been discharged from Physical Therapy and Occupational Therapy and 

was encouraged to enroll in preschool. The patient was given a new referral for Occupational 

Therapy and was recommended to a social skills group, as well as Behavioral/Play Therapy. 

Following the appointment with the Nurse Practitioner, the child had been diagnosed with 

Sensory Processing Difficulty, Aggressive Behavior, Sleeping Difficulty, Social Pragmatic 

Language Disorder, and Developmental Coordination Disorder. 

 

In April 2019, the patient was also seen again at the Banner CPAE Center of Excellence. 

Regarding medications, it was noted that she had taken Naproxen for 3.5 months and had been 

off of it for about 2 weeks. While on the medication, it was stated that there was increased 

improvement in behavior. The family had stopped the Naproxen at the beginning of April 2019 

and had since witnessed more frequent/severe meltdowns, increased muscle pain in legs and 

lower back and decreased gait coordination resulting in stumbling and falling. All of the effects 
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were said to have been stopped when given Ibuprofen. It was also noted that the child has 

stopped taking the Azithromycin in early March 2019, which resulted in no change in behavior. 

The recommendation made by the physicians was to continue with the Naproxen and it was 

recommended that the child take a Probiotic and Proton Pump Inhibitor (PPI). It was also 

recommended that there be a follow up with their Primary Care Provider (PCP) for a 

Comprehensive Metabolic Panel (CMP) / Complete Blood Count (CBC), Urinalysis (UA), and a 

Stool Guaiac Test. The family was given a lab slip for a TSH, Free T4 recheck. 

 

June/July 2019 

In June 2019, the patient was doing well on the Naproxen and PPI, but at the end of July 2019, it 

was reported that the child had been experiencing a fever for 2 days. The child had woken up 

from a nap with a 101-degree fever, sore throat, and leg pain. She was given Tylenol by the 

mother and woke up worse after a 3-hour nap. Following the nap, the child was seen in the 

Emergency Room and it was noted that the throat was red and slightly inflamed, a negative RSA, 

and there was no throat culture performed. It was reported to the clinic that the child’s last dose 

of Azithromycin was a week before and she was inquiring about restarting the Azithromycin for 

a possible flare. The mother stated that the child displayed decreased levels of rage when taking 

a combination of both Naproxen and Azithromycin, but worsened aggression when the 

combination was stopped. A prescription was written to restart MWF Azithromycin. 

 

August 2019 

 Patient was seen at the Banner CPAE Center of Excellence and was, at the time, taking 

100mg/5mL MWF Azithromycin, Naproxen 2x/day, Prilosec and 6mg Melatonin. The chief 
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complaints at the appointment consisted of experiencing muscle aches, nerve sensitivity, 

abdominal pain (constipation and loose stools), and pain in the Achilles Tendon area. The 

patient’s mother noted that the child seems to have short-term memory issues, as well as 

distractibility and hyperactivity. She also stated that the child has increased separation anxiety 

with her mother and experiences constant motion at night. The child’s speech is back to normal 

but experienced a vocal tic when she was off the Naproxen for her Tonsillectomy. She continues 

to be easily triggered and moody and must be kept away from her siblings. The child attacks all 

living things around her during flares, including both people and animals, and must be put in her 

room and held tight by her mother to calm down. A concern for an ASD diagnosis was again 

brought up by her mother and an Autism Diagnostic Observation Schedule (ADOS) was 

performed that came back normal. The child attends Occupational Therapy weekly for the 

Sensory Processing Disorder. Following the appointment, a diagnosis of Postinfectious Acute 

Disseminated Encephalitis and Encephalomyelitis was given, and the plan was to continue the 

Azithromycin and do a trial without the Naproxen for 30 days if tolerated. Early Mindfulness 

Training was recommended and a CBC with differential was ordered. A few weeks later, it was 

noted by the child’s mother that her behavior was better when taking only Azithromycin and had 

not experienced any additional challenging behaviors when the Naproxen was discontinued. 

 

October 2019 

The child was seen again by the Pediatric Behavior Analyst and Psychologist with the main 

concerns being that the child was biting and pinching herself, as well as hitting her head with an 

open hand. The mother noted that she tries to block and redirect the child’s challenging 

behaviors, which only occur with her, not dad. With each flare and exposure to infection, the 
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child’s aggression increases. Challenging behaviors were seen especially with schedule rigidity 

and changes, and it was determined that the child seems to be engaging in these behaviors in 

order to gain access to attention/tangible items and preferred activities, as well as to escape 

tasks/demands that are unpleasant. Treatment for these behaviors include utilizing a timer to 

make phone calls in order to increase patience/waiting/delay to attention. There continues to be a 

concern for ASD due to the child’s rigid thinking, excellent social skills with adults and poor 

social skills with peers, and excellent language and speech skills. The current medications being 

taken by the patient included Cetirizine, Flonase, Melatonin, and Naproxen 2x/day. 

 

At the end of October 2019, the patient was seen by the Pediatric Behavior Analyst and 

Psychologist in order to perform another Function of Behavior Screening form (FOB-MED) and 

a clinic-based Functional Analysis of challenging behavior (Iwata et al., 1982/1994).  
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According to the FOB-MED screener, the following hypotheses were identified: escape from 

task demands, access to adult attention, and access to tangible items and preferred activities. The 

direct observations of the clinic-based functional analysis of challenging behavior were as 

follow: 0% of the challenging behavior exhibited by the child occurred when she was playing 

alone with her mother (control condition). When parental attention was divided toward her 

siblings, it was observed that 24% of the session had challenging behaviors. When she was 

presented with specific tasks and demands, she exhibited 32% of the session had challenging 

behaviors (i.e. including picking up toys - attempting to avoid and escape the task). The other 

sessions included 34% of challenging behavior was determined to occur when parental attention 

was diverted from her (including phone calls) and 46% of the challenging behaviors occurred 
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when the child was told ‘no’ or that she could not have certain tangible items. Once the FOB-

MED was completed with the three hypotheses, confirmation was made with the in-vivo 

assessment with the parent. At the end of the session, basic treatment strategies were provided 

and the mother stated that she was willing to do whatever she needed to in order to best help her 

daughter. 

 

December 2019 

The now 4-year-old female was seen and had been diagnosed with the flu in the past few weeks. 

Her mother had begun to implement the strategies discussed after the FOB-MED and Functional 

Analysis were administered and it was reported that, since being ill, the challenging behaviors 

mostly revolved around tangible items/activities and she had become increasingly aggressive 

with her siblings and animals. The parents were using time outs in order address the challenging 

behaviors and set home expectations for all of the children to follow. At the appointment, it was 

noted that the patient’s speech had declined since December 2018. More strategies were 

discussed with the mother and siblings in order to further address the child’s problem behaviors 

before starting Kindergarten in 8/2020 and a behavioral assessment was scheduled for January 

2020. 
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Discussion 

All of the following are based on the individual case study that was described above, in 

combination with my observations throughout my time at CPAE and discussions with the many 

associated health care providers. 

 

Pediatric Acute-onset Neuropsychiatric Disorders Associated with Streptococcal Infections 

(PANDAS) is a condition that is not widely diagnosed in the medical community, since the 

symptoms typically associated with it are also associated with many individual conditions. Due 

to this, an accurate diagnosis of PANDAS is difficult to obtain. Before having the opportunity to 

intern at the Banner CPAE Center of Excellence, I was amongst those that had never heard of 

PANDAS or the ultimate cause of it. Since many members of the general public are unaware of 

this condition and its association with Strep Infections, it makes it difficult to diagnose. Parents 

may believe that their children are simply just picky eaters or going through an aggressive 

period. Throughout my college experience, professors have raised the question “how beneficial 

is a diagnosis?” In the case of PANDAS, a diagnosis is necessary. Even if the children are not 

treated with medications, it is essential that the child receives the help that they need.  

 

First-hand experience in clinic, combined with exposure to a patient’s entire medical history, has 

enabled me to further understand the importance of an interdisciplinary approach. As evident in 

the patient’s medical history, there have been visits to medical professionals from many different 

specialties, including psychology and applied behavior analysis, primary care, and 

developmental pediatrics. Throughout the past year and a half this specific patient has been seen 

at the Banner CPAE Center for Excellence, open communication between the physicians was 
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evident, as each worked on the diagnoses of the others. At the clinic, the developmental 

pediatrician, immunologist, psychiatrist, and Dr. Gardner worked together to provide diagnoses 

of Pediatric Acute-onset Neuropsychiatric Disorders Associated with Streptococcal Infections 

(PANDAS), as well as with the pediatric immunologist in order to determine both biological and 

behavioral prescription treatments for patients. In order to provide a treatment protocol for each 

patient, each medical professional utilized their colleagues’ specialties to provide the best care 

possible. 

 

Along with an interdisciplinary approach to the diagnosis and treatment of PANDAS and similar 

conditions that occurs at the Banner CPAE Clinic, interaction with the parents is highly 

encouraged, due to the fact that PANDAS typically manifests in children under the age of 18. 

Interacting with the parents is an essential piece in the diagnosis of this condition, as a detailed 

medical history of the patient’s life is essential to support the diagnosis. Parental interaction is 

also a vital part of the child’s treatment. In order to complete the FOB-MED and a Functional 

Analysis, the child’s parental figure must be present to recreate the situations that occur at home. 

Without a parental figure there, it is difficult to recreate and determine which situations provoke 

challenging behaviors. 

 

Since PANDAS is not a condition that is widely diagnosed, there are not many clinics nor 

medical professionals that specialize in it. The Banner Clinic in Tucson, Arizona is one of the 

only clinics that specializes in PANDAS in the country and many families travel from around the 

world, even from outside of the country, to receive assessment and treatment. In the case of 

families who travel from out of town, the medical professionals at the clinic work closely with 
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the patient’s primary care provider, who is ultimately the one who is providing primary care. 

Without the parents being involved in the child’s medical care, the child would not have the 

opportunity to receive a diagnosis and treatment for PANDAS. 

  

As previously stated, treatment of PANDAS typically consists of NSAIDs to decrease 

inflammation of the brain, and an antibiotic to get rid of the Group A Streptococcal (GAS) 

Infection. Patients also undergo different therapies in order to cope with some of the symptoms 

associated with their condition, such as OCD. Dr. Gardner has begun a new project to increase 

the effectiveness of behavioral therapies amongst children diagnosed with PANDAS. He 

believes that, if we can teach the patients new skills and their parents effective strategies to 

manage many of their symptoms, positive therapeutic gains can be obtained via behavioral 

interventions. In order for this to be effective, it is essential that the parents and family are 

integrated into the patient’s treatment protocol and work closely with the medical professionals 

involved. 

 

The case study presented above depicts a 3-year-old female that was diagnosed with PANDAS 

after she presented with symptoms of Obsessive-Compulsive Disorder (OCD) within 48 hours 

following the onset of a Scarlatina rash, associated with an increased Antistreptolysin O (ASO) 

titer. She also presented with restricted eating, increased aggression and sleep regression, all of 

which are typical symptoms associated with PANDAS. The patient was treated with an NSAID 

(Naproxen) and an Antibiotic (Azithromycin), both of which are common medication utilized in 

the treatment of the condition. When exposed to bacterial infections through siblings, the patient 

experienced flares of worsening behaviors. At the time of the flares, the patient was prescribed 
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another round of antibiotics if not already taking them to decrease the challenging behaviors that 

were being displayed.  

 

The 3-year-old patient who was chosen for this case study displayed a sudden onset and 

symptoms that are consistent with the literature regarding PANDAS. She displayed the rapid 

onset of OCD and restrictive eating symptoms within 48 hours of the appearance of the 

Scarlatina rash. She displayed many of the other symptoms associated with PANDAS and 

responded to the current treatment protocol for the condition. Currently, the patient and her 

family continue to work with Dr. Gardner and the Banner CPAE Team to manage her PANDAS 

symptoms with behavioral therapies, as well as the prescription medication. 
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Reflection 

This thesis served as a way for me to integrate many of my collegiate experiences into one 

project. I was able to combine my experiences as an intern at the Banner Children’s 

Postinfectious Autoimmune Encephalopathy Center with my knowledge from the physiology 

courses I have taken while at the University of Arizona. One of the most rewarding experiences I 

had at the University was able to be combined with the knowledge I have gained to produce a 

thesis that I can say has influenced the way I view healthcare. 

 

One of the main lessons that I have learned throughout this process has been to expect the 

unexpected. What started out in May 2019 is not the thesis I am turning in in May 2020. At the 

beginning of this journey, I was involved with Dr. Gardner’s project and was tasked with writing 

a Grant Proposal for the Health & Human Values Minor. This project allowed me to dive deeper 

into the behavioral aspects of PANDAS treatment and I had the opportunity to observe Dr. 

Gardner apply these principles with his patients. Dr. Gardner’s enthusiasm for his patients and 

his work gave me the motivation I needed to tackle this project and ultimately change my thesis 

topic to what it is today. I wanted to write a thesis that could have an impact on somebody’s life 

and provide them with insight on a condition they may have never heard about before. 

 

I want to thank Dr. Rankin and the CPAE Team, especially Dr. Gardner and Linnette Mayate, for 

all of their help in constructing this thesis. From obtaining medical records, to questions 

regarding formatting and information, the team I have had behind me has been nothing short of 

amazing. Without all of you standing behind me throughout the journey of writing an Honors 

Thesis, my project would not be what it is.  


