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ABSTRACT 

Postinfectious Autoimmune Encephalopathy (PAE) is well defined in the literature; 

however, a provider may be unaware of its existence or have a difficult time distinguishing the 

disorder from other neuropsychiatric conditions, such as OCD and anxiety (Leon, et. al, 2018). 

Availability of a valid and reliable screening tool would contribute to improved accuracy in the 

secondary prevention of PAE. (Helm & Blackwood, 2015).  The primary purpose of this project 

is to determine the frequency that patients clinically identified as having PAE present with 

diagnostic criteria described in the literature to begin the first step developing such a tool.  

PAE is a condition in which an infection triggers an autoimmune reaction that targets the 

nervous system, leading to changes in neurologic function, mood and behavior. PAE includes 

disorders such as PANDAS, PANS, CANS, PiTANDS, and Sydenham Chorea (Pruss, 2017), 

and has been recognized as a diagnostic entity since 1995 (Swedo et al., 1998). A strategic 

search was done at a university library utilizing web-based search engines. Articles retained 

suggest that the criteria for diagnosis of PAE are well defined and utilized as a standard for 

research regarding this disorder. However, patient referral from primary care sources can be 

unpredictable (Helm & Blackwood, 2015). 

A non-experimental chart review was done applying investigator-designed extraction 

questions to a data base consisting of patient information specifically seen for evaluation of PAE. 
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The list of extraction questions is computer-based and consist of “yes” or “no” questions 

targeting primary, secondary and tertiary symptoms identified through a literature review. 

Descriptive statistics, a Pearson’s chi square testing, and a cluster analysis were performed to 

determine symptoms association with PAE.  

One hundred and three patient records entered into a REDCap CPAE Registry were 

reviewed using the extraction questions. Compulsive behavior was most frequent present. 

Urinary symptoms, dysgraphia, and emotional lability displayed differences based on PAE 

Diagnosis (CPAE 1= meets diagnosed, CPAE 2= meets diagnosis by major or minor criteria, and 

CPAE 3= does not meet diagnosis). The project concluded that further investigation is necessary 

to determine the symptoms associated with PAE. 
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Chapter I 

Introduction 

Pediatric patients are inherently a vulnerable population due to their lack of autonomy 

and reliance on caregivers. Thus, there are often ethical and legal challenges in collecting data, 

conducting research, and identifying evidence-based practices when caring for pediatric patients. 

Children with neuropsychiatric symptoms are particularly at risk for gaps in their healthcare as 

they are often unable to advocate for themselves and rely on their caregiver to interpret 

symptomology (Presidential Commission of Bioethical Issues, 2013).  This paper will examine a 

subgroup of a neuropsychiatric pediatric patients who exhibit symptoms of Post-Infectious 

Autoimmune Encephalopathy (PAE). PAE is defined as an abrupt neurologic change seen in 

pediatric patients after infection, often marked by extreme changes in mood and personality (The 

University of Arizona Children’s Post infectious Autoimmune Encephalopathy Center, 2019). 

The severity of the disorder can range from slight changes in fine motor skills to debilitating 

obsessive-compulsive behavior.  Identification and treatment techniques are not well defined, 

and many primary care providers are unaware of this disease process. Even providers who are 

aware of the disorder have a difficult time identifying patients who are at risk for the disorder 

and referring them appropriately (Helm & Blackwood, 2015). The purpose of this project is to 

initiate the first steps towards developing a screening tool for use in a primary care setting to 

facilitate early diagnosis and treatment of this order in children.  

Significance of the Problem 

Imagine a child with a sudden, distinct change in their personality who presents with obsessive-

compulsive behaviors (OCD), that may be so significant that they can no longer perform 

activities of daily living or attend school. Pediatric Autoimmune Neuropsychiatric Disorder 

Associated with Streptococcal Infections, or PANDAS, is a subtype of PAE experienced by 
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children and families following proceeding a commons streptococcus infection.  The severity of 

this disorder can range from slight changes in fine motor skills to debilitating obsessive 

compulsive behaviors. The PANDAS Network (2018), an advocacy group, estimates that 

possibly one in 200 children between three and 18 years of age are affected at some point by 

these symptoms. However, many primary care providers are unaware of the disorder, and those 

providers that are aware of the disorder, have limited resources for screening (Blackburn, 2018).   

Currently, PAE is separated into two disorders: PANDAS or Pediatric Autoimmune 

Neuropsychiatric Disorder Syndrome (PANS). PANDAS is defined as “a presence of significant 

obsessions, compulsions and/or tics, abrupt onset of symptoms with relapsing-remitting course 

of symptoms, prepubertal onset, association with streptococcal infection, as well as any of the 

accompanying PANS symptoms” (Marcello & Martino, para. 5). PANS is defined as “an onset 

of abrupt, dramatic onset of OCD or severe restriction of food intake without clear explanation 

from medical or previous neurologic disorder and must include at least two of the following: 

anxiety, depression, behavioral regression, deterioration in school performance, sensory or motor 

abnormalities, and/or somatic signs” (Marcello & Martino, para. 5).  

PAE adversely affects the overall functional abilities of children to whom this diagnosis 

ascribes. In 2017, the PANDAS Network surveyed 700 families who self-reported some form of 

PAE; 69% of the surveyed population fell between 4-9 years old age. Symptoms include: 

anxiety, OCD, regression in fine and gross motor skills, tic disorders, restrictive eating, mood 

lability, enuresis, sleep disturbances, sudden deterioration in school performance, dysgraphia, 

and depression (PANDAS Physician Network, 2014). Presenting symptoms occur after an 

infection, and the causative agent is not always known, nor can it be explained by a previous 

neuropsychiatric or developmental diagnosis. Because of the plethora of manifestations and 
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subjectivity of neuropsychiatric diagnoses, there is difficulty in defining the disorder and likely 

the reason for the broader change in terminology (Macerollo & Martino, 2013).  

PAE has no specific therapy, and treatment varies based on the specialist and 

presentation, usually resulting in multi-modality treatment such as non-steroidal anti-

inflammatories, oral steroid, cognitive behavior therapy (CBT), and in more debilitating cases 

intravenous immunoglobulin (IVIG) (Thiennemann et. al., 2017). The pathology is believed to 

be similar to that of Sydenham chorea, a neuropsychiatric disorder triggered by streptococcus 

resulting in choreiform movements and mood lability. Therefore, treatment strategies for PAE 

currently parallel those of Sydenham chorea (Gabbay et.al., 2008). Treatment is aimed at 

minimizing development of antibodies to the nervous symptom, as well as providing 

developmental and cognitive support so the patient may meet developmental milestones and 

avoid maladaptive coping techniques (Segria, Hesselmark, & Bejerot, 2018). Many of these 

children are initially identified in primary care and referred to psychiatry. However, there is often 

little to no improvement in symptoms with the use of neuro-psychiatric pharmacotherapy or CBT 

alone, resulting in long-term negative outcomes. Unrecognized patients progress into adulthood 

on medications, such as anti-depressants and anti-anti-anxiety pharmacotherapy, sometimes 

causing adverse side effects and addiction as well as impairing their intellectual or 

developmental potential (Orefici et. al, 2016).   

In addition to the inaccurate diagnoses due to missed diagnoses, provider awareness of 

the disorder is not utilizing the current literature to accurately refer patients exhibiting symptoms 

of PAE.  Many of the patients believed to have PAE referred from primary care to a specialist do 

not fit the criteria for diagnosis and do not benefit from treatment, spending unnecessary 

monetary and medical resources, and further delaying treatment (Helm & Blackwood, 2015).  
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There are some limited resources for providers if they suspect PAE. Primary care 

providers and mental health specialists can refer to the Physician PANDAS Network (PPN) for 

information regarding diagnosis and treatment (www.pandasppn.org). The PPN offers clinical 

presentations on their website and several surveys to facilitate screening and diagnosis. Current 

efforts have not improved the diagnosis or the referral process (Blackburn, 2018). Several scales 

are suggested for provider use: Pediatric Acute Neuropsychiatric Symptom Scale (PANSS), 

Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) and the Yale Global Tic 

Severity Scale (YGTSS). Although each is helpful in diagnosing some of the symptoms of PAE, 

none of the suggested scales incorporate questions tailored to all possible symptoms associated 

with PAE.  The CY-BOS and YGTSS and were developed specifically for OCD, anxiety and tic 

disorder referrals. These scales are presently the only screening tools that are validated and 

reliable for PAE. PANSS is not validated nor does it include all symptoms currently believed to 

be associated with PAE. Therefore, even if all three, time-consuming scales were administered, 

those with symptoms of PAE may still be missed. Initial steps are needed in primary care to 

provide one, usable screening tool to encompass the multiple presentations of symptoms 

associated with PAE. This project intends to take a preliminary step towards identifying the 

pertinent questions to screen for PAE that would ultimately be included in a valid and reliable 

tool for the disorder.  

Research Questions and Aims 

Research Question. The research question to be answered by this study is: What is the 

frequency with which the currently established criteria for PAE are identified when a set of 

evidence-based extraction questions are applied to a database of pediatric patients (3-21 years 

old) evaluated at a PAE clinic to rule in or rule out PAE? 
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Aims. The purpose of this project is to extract data to identify the frequency of 

established diagnostic criteria that presents in a cohort of children identified with signs and 

symptoms associated with PAE.  The extraction questions are intended to be the initial steps 

towards the future development of a valid and reliable tool to identify a child at risk for of PAE 

in the primary care setting. Application of the extraction questions will provide a better 

understanding of verbiage necessary to distinguish symptoms of PAE from the general 

population and may give insight to its suitability for use in the clinical setting.   

Theoretical Framework 

Proposed Framework for Assessment Tool Development. In order to develop the 

extraction questions, a framework was selected that provided a step-by-step process for 

extraction question development. There are currently no frameworks or guidelines for 

development of assessment tools; however, Whiting et. al. (2017) offers a proposed framework 

that outlines the sequential process of screening tool development. The framework is comprised 

of three stages (Figure 1). Each stage has multiple tasks which are described in detail. 

 

Figure 1. Overview of proposed framework (Whiting et al., 2017) 
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Stage 1. Stage 1 is outlined in Chapter 1& 2, discussing the merit and rationale for the 

project and need for secondary prevention for those with PAE. It advises a literature review for 

both presentation of the phenomenon and the existence of a possible tool already in use In 

addition, Stage 1 includes defining the scope and logistics of implementing the extraction 

questions, such as assembling a team and population, much of which is outlined in Chapter 3 

(Whiting et al., 2017).  

Stage 2. Stage 2 focuses on development of the assessment tool, in this case developing, 

refining, and piloting extraction questions.  (Whiting et al., 2017). Based on a literature review of 

PAE, defined guideline for diagnosis exist; however, no valid or reliable screening tool exist 

(Murphy, et. al, 2012). The extraction questions are based on the defined PAE criteria derived 

from the literature review with input from the project’s content experts. Primary care pediatric 

providers and research team members were consulted asked to evaluate the extraction 

questionnaire to ensure conciseness and readability. Questions were examined multiple times with 

non-research affiliated personnel for grammar, comprehension, and coherence in accordance of 

the proposed framework. The “piloting” occurred during data collection.  

Stage 3. Stage 3 describes the process of dissemination, including publication, website 

development and translation into practice (Whiting et al., 2017). Due to the time restraints, the 

extraction questions cannot be tested for validity or reliability, however, with dissemination thru 

publication and further studies proceeding after this project, it is possible to develop a screening 

tool using the final steps that could be used in pediatric primary care.  

Definition of Terms 

Extraction questions.  This consist of proposed set of questions utilized to extract data 

from patient records at the Childhood PAE Clinic at the University of Arizona. Questions were 

adapted from a literature review consisting of 18 articles including, but not limited to, two 
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systematic reviews, one clinical control trial, one mixed methods study, and one qualitative 

study. The expert opinions of a developmental pediatrician and immunologist at the University 

of Arizona Children’s PAE Center were also sought out regarding their thoughts as to common 

clinical presentation, pertinent questions for screening, and suitability for use in clinic. In 

addition, discussions were had with outpatient pediatricians and pediatric nurse practitioners to 

determine its feasibility for use in a primary care setting and to review wording of questions for 

clarity. 

PAE numeric diagnosis. A number, one through three, given to a patient by a PAE 

specialist based on their closeness to meet PAE criteria after an initial visit at the PAE Clinic 

(see Appendix B). 

PANDAS Physician Network (PPN).  The online database for healthcare providers and 

considered the principal source for current literature, local resources, diagnosis and treatment of 

PAE. Information provided on the website is published and reviewed by the PPN committee, a 

multidisciplinary team who has studied and treated the disorder.  

Primary Care Provider. Any advanced practice clinician or physician working in a 

pediatric or family primary care setting who regularly assesses children who present for well and 

episodic health care. 

Secondary Prevention.  An intervention aimed at early identification of a disease 

process as to minimize or halt the progression of a disorder or disease. In this case, a set of 

extractions questions aimed to determine the risk of PAE. 

Screening Tool.  The process in which a primary care provider applies valid and reliable 

questions to an individual patient suspected of having PAE with the intention of establishing or 

eliminating risk of PAE.   
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Specialty CPAE Clinic. A subspecialty clinic consisting of a multidisciplinary team 

collaborating to gather new information, diagnose and treat this disorder. The particular team is 

comprised of a developmental pediatrician, immunologist, neurologist, several psychiatrists and 

psychologists. 
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Chapter II 

Review of Literature 

Introduction to Search Criteria 

A literature search was done to identify symptoms of PAE in order to develop extraction 

questions designed to clearly define the symptoms of all disorder under the umbrella term of 

PAE. Search term utilized included the following: ‘CANS’, ‘PANDAS’, ‘PANS’, and ‘PAE’. 

Terms such as ‘PANDAS’ and ‘PANS’ as well as less well-known terms such as ‘CANS’ were 

searched to identify disorder considered to be forms of PAE. The term ‘PAE’ when applied to 

multiple databases resulted in zero results related to the topic. The databases utilized were 

chosen for their extensive inclusion resources of journal articles pertaining to symptoms of PAE 

as well as resources for screening tool development. 

 The initial search began with the key search term ‘PANDAS’. Although CPAE is the 

most contemporary terminology, it has only become relevant in the last few years, while 

PANDAS has been previously used to define the disorder since the 1990s. New terminology was 

developed after further research suggested that symptoms may not be specifically associated with 

streptococcus or even infection (Singer et. al., 2012). With this search term alone, CINAHL 

yielded 59 search results. A further more specific search was done utilizing the filtering tool by 

age to “all children”, eliminating adults and pandas (the animal), resulting in a more manageable 

and relevant group of 34 articles. Of these, 15 were retained as references for symptoms of the 

disorder and one as a resource of effects when not treated in a timely manner. Using key terms 

and Boolean operators like “anxiety” AND “obsessive-compulsive disorder” did not result in a 

more refined search even when using “AND” or “OR” as it excluded other possible signs and 

symptoms or resulted in the same 34 articles. Searching with “screening” as a keyword resulted 

in one article. 
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Results from PubMed using the term “PANDAS” yielded 615 results, these were then 

narrowed using a similar method, filtering the limit to humans, which decreased the results to 

259 relevant journal articles. All articles appeared to be repeated from the CINAHL database as 

well as several other still containing irrelevant information. Therefore, another filtered search 

was done using a Boolean phrase with “PANDAS” AND “symptoms” which yielded 91 articles, 

of which only 10 were pertinent to the search terms and retained. 

Because searches were resulting in articles relating to frequently displayed 

neuropsychiatric symptoms, PsycINFO database was examined. PsycINFO’s virtual platform is 

similar to that of Pubmed, therefore, the search terms were initially the same (“PANDAS” 

limiting to human publications only). Although the initial search terms were the same, subject 

headings were more specific to the disorder, and this yielded 204 results. The terms were then 

further specified to “PANDAS” (limited to humans) AND “screening tool/mass screening” 

which yielded 0 results. Reviewing the 204 articles within the searched displayed duplication of 

most articles found in the Pubmed search. However, one systematic review was retained (Sigra, 

et. al, 2018). After reviewing the literature, a more extensive body of evidence emerged 

regarding PANDAS than other forms of PAE. In addition, screening tools encompassing 

multiple symptom evaluation were rarely identified.  

Embase was the final database searched. Also powered by OVID, the terms “PANDAS” 

(unable to limit to humans) AND “screening tool/mass screening” were used to determine search 

criteria, yielding thirteen articles with one applicable article retained. 

Similar themes arose with subject headings in each database as they were too broad or 

irrelevant to the topic being searched and were discarded. Because the subject has a fairly limited 

body of work, there were obvious benefits and deficits. Using the filter “humans” was more 

effective than adding key symptoms, such as “anxiety” OR “OCD” to the initial “PANDAS” 
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search. Using “PANDAS” as a keyword search, in several instances, resulted in enough 

limitations to gather relevant articles. The over body of literature consists of 18 articles including 

two systematic reviews, five expert opinions, two descriptive studies, one retrospective chart 

study, one controlled clinical trial, one mixed methods study, one qualitative study, one 

retrospective cohort study, one case study, and one peer-reviewed article outlining current 

guidelines. 

Body of Evidence 

After reviewing the body of literature, articles found to be most pertinent to the project 

that contributed to the body of evidence for the development of the proposed extraction questions 

were retained.  Extraction questions were then developed as a result of criteria obtain in the body 

of literature. The articles were then graded based on the Let Evidence Guide Every New 

Decision (LEGEND), a body of evidence grading scale, in order to determine the quality of the 

overall body of evidence that was accumulated.  Utilizing the LEGEND grading scale, the 

overall body of evidence would be considered “moderate” as there are one or more high-quality 

studies with consistent results. In order to receive a “moderate” grade the body of evidence must 

at least one well-done trial, with low risk of bias, and clinical consistency seen throughout the 

majority of resource. Specifically, LEGEND Grade of 1b was given to Siagra et. al. (2018) as it 

is considered a well-done systematic review of treatment according to the LEGEND Table of 

Evidence (2017). The article included current courses of treatment as well as clinical symptoms 

associated with the disease process (Siagra, et. al., 2018). Furthermore, evidence was considered 

“moderate” as further research may impact the confidence of symptoms associated with PAE 

(Cincinnati Children’s LEGEND Body of Evidence Scale, 2017).  
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Critique and Synthesis of Previous Evidence 

The literature body of evidence displays specific criteria for the diagnosis of PAE, but 

also acknowledges the difficulty in making an appropriate diagnosis in the primary care setting. 

Although PAE is the current terminology to encompass several different disorders, there are 

specific diagnostic criteria for its subgroups, PANDAS, Pediatric Acute-Onset Neuropsychiatric 

Syndrome (PANS), Pediatric Infection-triggered Autoimmune Neuropsychiatric Disorder 

(PITANDS), and Childhood Acute Neuropsychiatric Symptoms (CANS) (Murphy et. al, 2014). 

The varying forms of PAE share more similarities than differences in presentation (Murphy et. 

al, 2014).  Therefore, the most pervasive characteristic of PAE were reviewed for use developing 

the extraction questions:  

Age of Onset. The current body of evidence notes symptoms of PAE occur prepubertal 

and have been seen in children as young as three years of age. PANDAS, for example, is 

characterized by an abrupt onset of symptoms post streptococcal infection in a prepubertal child.  

(Murphy et. al, 2014). The literature notes that PANS more commonly affect prepubertal males 

than females, but is the only form of PAE considered in adulthood. Females diagnosed are 

generally older, during puberty, and less likely to carry a previous developmental diagnosis such 

as attention-deficit/hyperactivity disorder (ADHD) (Calaprice, Tona, Parker-Athill, Murphy, 

2017). PITANDS onset occurs between three years old and the beginning of puberty (Allen, et. 

al, 1995), suggestive again that symptoms occur in early childhood, prior to puberty. In addition, 

criteria for a CANS diagnosis includes only pediatric patients up to 18 years of age (Singer, et. 

al, 2012). Therefore, the extraction questions were tailored for use in the pediatric population 

between three and 18 years of age.  

OCD. All forms of PAE mention symptoms of OCD as a possible primary symptom at 

onset. PANDAS is characterized by an abrupt onset of obsessive-compulsive behavior, 
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sometimes preventing the ability to perform activities of daily living (Murphy et. al, 2014) and 

abrupt change in demeanor due to OCD symptoms, such as persistent repetitive thoughts and 

behaviors as well as exhibiting excessive worry which was not previously observation 

(Blackburn, 2018). PANS symptoms can be marked by an abrupt, dramatic, overnight onset of 

obsessive-compulsive behavior (Murphy, et. al, 2014). OCD is also a primary symptom of 

PITANDS (Allen, et. al, 1995).  Furthermore, CANS criteria require a primary diagnosis of OCD 

in order to be considered for diagnosis (Singer, et. al, 2012). As this is a predominant symptom 

seen in all forms of PAE, the set of extraction questions contained questions regarding OCD. 

Tic Disorder. Much like OCD, tic disorder has been highly regarded as one of the 

primary symptoms of many forms of PAE. If a patient does not have OCD, he or she most 

exhibit repetitive, rhythmic movement believed to be a tic disorder following a streptococcal 

infection if considering PANDAS (Blackburn, 2018). For a PANS diagnosis, tic disorder can be 

one of two abrupt changes in behavior if not exhibiting OCD or Avoidant/ Restrictive Food 

Intake Disorder (ARFID) (Murphy, et. al, 2014). Tic disorder must also be present in PITANDS; 

this must be a profound change if OCD is not present (Allen, Leonard, & Swedo, 1995). On the 

contrary, CANS primary symptoms do not include tic disorder; however, it may be a subclinical 

finding (Zibordi, et. al, 2018). As such, an extraction questions pertaining to tic disorder was 

included in the extraction questions.  

ARFID. Although all patient with PAE may not be diagnosed or exhibit symptoms of 

ARFID, it does affect a large number of those suffering from PANS (Toufexis et al., 2015). It is 

seen as a subclinical variation, and must be accompanied by primary symptoms in PANDAS 

(Toufexis et. al, 2015). Singer, et. al (2012) notes that CANS may also present with restrictive 

eating patterns that wax and wane. These restrictive eating patterns can have multiple 

manifestations as such only eating specific foods, only eating at specific times, or severe 
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aversion to one or more foods. A review of criteria for PiTANDS did not suggest restrictive 

eating could be a relapsing and remitting symptom (Allen, et. al, 1995). However, there is 

evidence of a relationship between anxiety disorders, like OCD, and eating disorder such as 

ARFID (Thomas et. al, 2017). Therefore, it may be possible that providers are including 

restrictive eating in the diagnosis of OCD. Because ARFID is defined as its own entity by the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5), the separate question was 

developed within the extraction questions. 

Secondary and Tertiary Symptoms. A multitude of sub clinical symptoms and 

diagnoses have been well documented for PAE. PANDAS characteristic may include a decline in 

attention and executive function (Hirschtritt et al., 2009) as well as choreiform movement that 

present separate from a tic disorder (Williams & Swedo, 2014). PANS criteria must include a 

minimum of two minor criteria which consist of: anxiety, emotional lability, depression, 

irritability, aggression, developmental regression, deterioration in school performance, sensory 

or motor abnormalities, somatic symptoms, enuresis, or sleep disturbances.  It is important to 

note that the clinical presentation cannot be explained by a physiological disorder, situational 

stressors or previous neuropsychiatric diagnosis (Murphy, et. al, 2014). Similarly, PITANDS 

exacerbations frequently result in abnormal neurological examination such as balance and 

coordination abnormalities (Allen, Leonard, & Swedo, 1995). The secondary criteria include 

similar symptoms seen in other forms of CPAE as are as follows: anxiety, psychosis, 

developmental regression, sensitivity to sensory stimuli, emotional lability, tics, dysgraphia, 

clumsiness, and hyperactivity. Symptoms may occur only once or can be remitting, relapsing 

(Singer, et. al, 2012). 

 

 



   
 

 15 
 

Rationale for Project 

The review of literature clearly reveals that numerous obstacles exist to appropriately 

screen, diagnosis and treat PAE. Clinical presentation usually presents in the primary care setting 

first. Therefore, the purpose of the project is to identify a realistic approach to screen for PAE 

such settings. Although the literature review identifies specific criteria and definitions of the 

numerous forms of PAE, the information is not being translated to practical use. In addition, the 

literature did not provide any resources for a single screening tool that encompassed the key 

symptoms associated with PAE. One study did use a “PANDAS questionnaire,” however, the 

tool was not properly validated (Marcerollo & Martino, 2013). An easy-to-use, valid and reliable 

screening tool would provide primary care clinicians’ insight into patient’s presentation by 

improving their overall understanding of the disorder and prompting early and appropriate 

referral of their patients for further evaluation and treatment when indicated. Establishing a valid 

screening tool involves a step-by-step process to ensure scale development is accurate in 

identifying individuals who are at risk for the disorder. Scale development should be evidence-

based, using a known process in order to establish a valid and reliable screening tool (Devellis, 

2012). The initial draft of the data extraction questions, were comprised after a review of 

literature, input from experts in PAE, and input from primary care providers. Due to the time 

constraints, developing fully a validated and reliable screening tool is not within the scope of this 

project. However, compilation of a set of extraction questions based on best evidence through 

this project serves as a practical, first step towards development of screening tool for use by 

pediatric primary health care providers who may encounter children at risk for PAE.  

Ultimately, CPAE can be devastating for patients, families and even providers who may 

feel unable to effectively diagnose and treat. In order to improve the clinical problems 

surrounding the disorder, recognition and appropriate referral must occur. Understanding, the 
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role of early detection and its contribution to early and appropriate treatment options can 

minimize possible long-term effects on symptomatic children and their families, as well as return 

them to normalcy. The data generated by this project will serve as the first step towards this goal 

of early detection of CPAE with the possibility of positively impacting outcomes for and affected 

child and their family. 
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Chapter III  

Methods 

The purpose of the project is to utilize extraction questions based on best evidence to 

measure the frequency of signs and symptoms associated with PAE in a database of pediatric 

patients referred to a PAE specialty clinic for further evaluation. Data was collected from a 

database created in REDCap consisting of information documented in patient’s original charts 

known as the REDCap CPAE Registry (RCR). REDCap is a secure web-based application 

utilized for databases and survey development. Data was reviewed using a set of extraction 

questions from a total of 103 pediatric patients who were referred to pediatric PAE specialty 

clinic at an academic health center located in the southwestern United States. 

Design 

Because of the project time restraints, the study site’s protocol, and the investigator’s 

limited access to the database, a non-experimental descriptive study design was selected. The 

aim of the project is to determine the characteristics of a population at risk for PAE diagnoses, 

this further suggests that a population based descriptive analysis would meet the investigator’s 

intentions.  

The study population consisted of 103 entries in the database, from patients ranging from 

three to 21 years of age, who were referred to a PAE clinic at an academic health center located 

in the southwestern United States. A data extraction too developed by the investigator, based on 

a literature review described above, was used to identify diagnostic criteria associated with PAE 

in the study population. A researcher associated with the PAE Clinic utilized the extraction 

questions once the questions were uploaded into REDCap, and applied said questions to the 103 

entries within the database. The researcher used pertinent history and physical examination 

findings documented in the database to answer “yes” or “no” to the extraction questions.    
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Procedures 

The extraction questions consist of “yes” or “no” questions that target primary, secondary 

and tertiary signs and symptoms identified through the investigator’s literature review (see 

Appendix A). These questions were uploaded into a REDCap file. Because the investigator was 

unable to access the database, a clinic affiliated researcher (CAR) applied extractions questions 

to entries in the RCR and stored data in a separate REDCap file. Once date was in the REDCap 

file, the data was then uploaded into a GU BOX file, a secure file sharing service, viewable by 

the investigator. To ensure the information was transferred appropriately, the CAR was given 

explicit written and verbal instructions by the investigator. Data transcription was re-evaluated 

by the investigator after five, ten, and fifteen patient data sets had been reviewed and inputted by 

the CAR to ensure understanding and continuity. Once proficiency by the CAR was determined, 

entries were reviewed in groups of approximately 25 entries.  

The steps for data collection are as follows: 

 Creation of RCR by an academic health care center 

 Development of extraction questions by the investigator 

 Upload of extraction questions in to REDCap file 

 CAR application of extraction questions to entries within the RCR which includes 

a patient’s clinical evaluation 

 Data collection storage in a separate REDCap file 

 Upload of data collected into GU BOX for review by investigator; the first three 

uploads into GU BOX were reviewed by investigator in groups of five to ensure 

accuracy of collection by the researcher 
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 Continual upload of data to GU BOX by the researcher and reviewed in groups of 

25 entries until completed  

 Data analyzed by a statistician and reviewed by the investigator 

Human Subject Review 

The study was conducted in accordance with the Georgetown University Institutional 

Review Board (IRB) protocol for research on human subjects which served as IRB of record. 

This doctoral project was determined by the IRB of record to have expedited status as adequate 

protections were incorporated into the data collection methodology which ensured that all of the 

participants’ identities were concealed from the investigator during the extraction process. The 

investigator completed required training on the protection of human subjects through the 

Collaborative Institutional Training Initiative (CITI). The investigator addressed all IRB-related 

concerns and conditions presented by the Georgetown University IRB, as well as accepted all 

conditions brought forth by PAE Clinic. The academic health center overseeing the PAE Clinic 

did not consider this project research on human subjects; therefore, IRB approval was not 

required. However, the investigator did obtain verbal approval from the PAE Clinic 

administrative team who supported the project. A copy of IRB approval was provided to the 

project study site for their records.  

 In order to protect the privacy of the subjects, no personal identifying information was 

removed from the REDCap CPAE Registry. Information was only accessed as it pertained to the 

extraction questions. A unique password for accessing REDCap and GU BOX was created for 

those who did have access to information collected. GU Box is a cloud-based shared file 

application with ability to restricted access. Logging on and off occurred on a secure network 

that required password authorization to access with little to no ability for outside onlookers as it 

was done in the office of a private residence. The device in which the information was access 
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requires password protection to log in to the computer as well as a separate password to access 

the GU Box file in which the data was located. The investigator logged off when not reviewing 

record.  

There was no interaction with subjects, however, steps taken to make the subject feel at 

ease with the process were included. A consent was required prior to participation in the registry. 

Information accessed was not extracted or reviewed unless necessary. Along with review from 

Georgetown University IRB, the IRB of the academic healthcare center did review the project 

prior to data collection to ensure no extraction of personal information occurs, deeming it no risk 

to human subjects.  

Data Management and Confidentiality. To minimize exposure to personal identifying 

information, the investigator did not have direct access to the REDCap CPAE Registry; data was 

collected by an authorized PAE Clinic researcher. In ordered for the research to utilize the 

extraction questions, the questions were uploaded into REDCap. This was determined to be the 

best method of extraction by the PAE clinic administration and investigator in order to minimize 

file sharing but provide secure access at multiple computers in clinic. The researcher then 

applied the extraction questions to each entry in the registry. The data was then transferred as a 

Microsoft Excel ® file to GU BOX by the researcher where it could be reviewed by the 

investigator for accuracy and completion. To ensure patient privacy, no identifying information 

was included in the extraction questions. The researcher transferring information was provided 

explicit instructions through verbal and email communication to ensure personal identifying 

information was not included. 

 Individual subject information will be tracked by a randomized, sequential numeric 

identifier generated by REDCap. The information stored in the Georgetown BOX application by 

the investigator will be password-protected with only two people (the investigator and 
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statistician) able to access collected data and one person able to import the data collected onsite 

(authorized researcher).  Physical copies for the extracted data that is collected will not be made 

or maintained. Data will be shared with the Georgetown statistician electronically sending the 

document in Georgetown BOX application. The authorized research has access to GU BOX in 

order to import information obtained by this project with the understanding that the information 

will only be available until the summer of 2020.  

Risks to Subjects. Release of unauthorized patient information is minimal, as no patient 

identifiers was extracted by the investigator during data collection. Patient identity is further 

protected as it is maintained in REDCap, a secure limited-access, closed registry. The 

information stored by the investigator will be password-protected in Georgetown BOX and only 

accessed by the investigator and the statistician who is employed by Georgetown University as 

well as the authorized researcher employed by the academic health center.  

Population 

The REDCap CPAE Registry is comprised of data transferred from charts of individuals 

seen at the PAE Clinic who consented to participation in said registry. PAE Clinic’s population 

consists of children ranging from three years of age to twenty-one years of age.  Data extraction 

reflects signs, symptoms, and diagnoses of those seen by a physician, nurse practitioner, or 

physician's assistant at the PAE Clinic starting from the clinic’s first session at the facility to the 

time of data collection. Patients included in the study are comprised of those seen for at least one 

visit by a physician or nurse practitioner at the PAE Clinic whose clinical findings have been 

imported into the REDCap CPAE Registry.  

Instrument Tools 

Extraction questions were created by the investigator based on a literature review, input 

from specialist in the area of PAE, and input from non-clinical personnel. A “yes” or “no” format 
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was used to avoid subjectivity and improve efficiency of time. Uncertain was considered “no”. 

The extraction questions are also to serve as a check-list of sorts which may best be describes in 

“yes” or “no” format (Schaeffer & Dykema, 2011). Content experts included a developmental 

pediatric, PhD researchers, and an immunologist currently employed at the CPAE Clinic. 

Although a low level of evidence, discussion with experts advised adding a question regarding 

episodes of enuresis, as this is anecdotally found in clinic to be fairly frequent. The literature did 

infrequently mention the possibility of enuresis (Singer, et. al, 2012); however, there was 

multiple articles that make mention of non-specific regression which include enuresis (Williams 

& Swedo, 2012). Extraction questions also included onset of symptoms and their correlation 

with infection as this is an important defining criterion for a diagnosis of PAE (Swedo et al., 

1998).  

For each patient a numerically- derived diagnosis of PAE was also included. The PAE 

Clinic utilizes a diagnosis coding system ranging from one to three (see Appendix B). A patient 

considered to be a “one” is overtly symptomatic and diagnosed with PAE; a patient considered a 

“two” met minor criteria with secondary and tertiary symptoms for PAE; a patient considered a 

“three” exhibited symptoms consistent with another condition, not PAE. Further subcategories 

were developed by the clinic but not used as they were not relevant to the project. 

Data Analysis Plan 

Data analysis of the extraction questions were developed with input from Georgetown 

University faculty and a Georgetown statistician after reviewing the collected data. Descriptive 

statistics were deemed a more effective way to display signs and symptoms described by the 

extraction questions. Because the questions were dichotomous, little necessity was seen for more 

complex data analysis. However, a two-step cluster analysis was suggested by the statistician 

displaying two groups based on answers to the questions regarding defiant behavior; those that 
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did not exhibit defiant behavior and those that did exhibit defiant behavior. The addition of the 

cluster analysis provided two, approximately equal groups with fairly equivalent diagnostic 

coding use to determine any statistically significant differences. 

 

Chapter IV  

Results 

Analysis of Data 

 Data Analysis included both descriptive and statistical analysis on the sample size 

(N=103). Data collected and used in the analysis included extractions questions requiring “yes” 

or “no” answers determined by the CAR while reviewing a sample of entries in the RCR. The 

dichotomous data was scored as 1=yes and 0=no. A numeric code was assigned to entries based 

on the PAE Clinic’s criteria for meeting a diagnosis of PAE.  Three entries consented to 

participation in the project but did not participate, therefore an n of 100 was used for data 

collection. Five subject entries did not have a numeric diagnosis code (n=95) because the coding 

system was implemented retrospectively and entries had not yet been reviewed by a provider 

eligible to perform diagnostic coding at the time of data collection. The CAR reviewed multiple 

entries with the investigator to ensure a correct thought process occurred when determining if 

signs or symptoms were described within the entries’ records.  

Descriptive Statistics. The number of project entries consisted of those able to be 

captured in the time frame allotted for the project. Because incomplete data was available for 

eight subject entries, an analysis was done on those in which all extraction questions could be 

applied as well as had an assigned numeric diagnosis code (n=95). Descriptive statistics were 

expressed as percentages and grouped by numeric PAE diagnosis for comparison. CPAE 1 had 
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an n=37, while CPAE 2 was more frequently diagnoses with an n=53; CPAE 3 was least 

frequently diagnosed with an n= 5.  

Compulsive Behavior was found in the highest percentage across all three diagnoses with 

96.4% of those diagnosed with CPAE 1 exhibiting symptoms of OCD, 83% of those diagnoses 

with CPAE 2, and 100% of those with CPAE 3. Those with a diagnosis of CPAE 1 more 

commonly exhibited Worry/Dread (86.5%), Violence/Aggression (73%), Dysgraphia (70.3%), 

Emotional Lability (83.8%), Declining School Performance (56.8%), and Onset after Illness 

(59.5%) than those with either a diagnosis of CPAE 2 or CPAE 3.  

CPAE 3 entries more frequently exhibited multiple symptoms in comparison to CPAE 1 

and CPAE 2. Eighty percent of those given the diagnosis of CPAE 3 had symptoms of Repeated 

Movements, Food Avoidance, Waxing/Waning Symptoms, and Sleep Disturbances which were 

not seen at such high frequency in either CPAE 1 or CPAE 2. In addition, those given a 

diagnosis of CPAE exhibited Defiant Behavior, Urinary Symptoms, Regressive Behavior, and 

Decline in Hand-Eye Coordination 60% of the time, more frequent than that seen in CPAE 1 and 

CPAE 2 (See Table 1).  

Chi- Square Testing. A Pearson’s chi- square test, goodness to fit test, examines the 

relationship between two categorical variables to see if the value of one depends on the value of 

the other. For symptoms, a chi square test was utilized to determine whether diagnosis was 

independent of symptoms. For rare symptoms, the cell size assumptions of Pearson's chi square 

was used. Again, questions regarding previous diagnoses were excluded due to a very small 

population (n=3) found to have a clinical diagnosis from a medical provider prior to clinic 

referral. A chi-squared test was performed on the subject entries with complete data while chi-

square likelihood test was run in instances where sample size was too small in some cells. A 

p>0.05 was utilized to determine if questions was consistent with the hypothesis. Only three 
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questions were found to be statistically significant when comparing PAE diagnostic codes: 

Urinary Symptoms, Dysgraphia, and Emotional Lability (see Table 1). 

Table 1. Descriptive Statistics by PAE Diagnosis

 

Two-Step Cluster Analysis. In order to determine if any sets of symptoms fell into 

groups, a two-step cluster analysis was performed using the Statistical Package for Social 

Statistics (SPSS 26).  Cluster analysis is a statistical technique to group individuals into 

homogeneous groups (clusters) so that those in one cluster are more similar to one another than 

to members of other clusters (Sheskin, 2011). 

Using all the signs and symptom extractions questions, including the two onset questions 

but excluding previous diagnosis questions, two distinct groups emerged (see Table 2).  Defiant 

behavior was the most important predictive factor distinguishing the two groups.  Using this 

variable’s responses provided two approximately equal groups for comparison. The 1st cluster, 

comprising 41.1% of participants, included the following symptom:  
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 Defiant Behavior 

 Emotional Lability 

 Violence/Aggression 

 Regressive Behavior 

 Dysgraphia 

 Declining Eye Hand Coordination 

 Urinary Symptoms 

 Lack of Forethought 

 Compulsive Behavior 

 Sleep Disturbance 

 Food Avoidance 

 Repeated Movements 

 Worry/Dread 

 Waxing and Waning Symptoms 

 Onset after Illness 

The 2nd cluster, to which 58.9% of participants belonged, included the following symptoms: 

 Emotional Lability 

 Violence/Aggression 

 Compulsive Behavior 

 Sleep Disturbance 

 Repeated Movements 

 Worry/Dread 

 Waxing and Waning Symptoms 
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 Onset after Illness 

Cluster 1 contained 54.1% of the total number of entries diagnosed with CPAE 1, 32.1% 

of those entries diagnosed with CPAE 2, and 40% of those diagnosed with CPAE 3. Cluster 2 

contained 45.9% of entries diagnosed as CPAE 1, 67.9 % of those diagnosed with CPAE 2, 

and 58.9% of those diagnosed with CPAE 3. The two clusters were compared to see if any 

distinguishing factors for each diagnosis, CPAE 1, 2, or 3, could be ascertained. However, 

the two clusters and the entries’ diagnoses did not exhibit any statistically significant 

difference (see Table 2).  

Table 2. Two Step Cluster Analysis by PAE Diagnosis 

 

Summary of Findings 

The descriptive statistics identified multiple symptoms that were present in over 50% of 

the records.  Compulsive behavior was the most frequent symptom for all patients, regardless of 

PAE Diagnosis. Repeated movement, food avoidance, anxiety (worry/dread) were also present in 

a large number of the sample, particularly if a subject entry received a diagnosis of PAE 1 or 

PAE 3. Sadness/apathy and onset within 24 hours were present in the fewest patients.  

Furthermore, the data shows that PAE 2 diagnosis was most frequent. PAE 3 was the most 

uncommon diagnosis within the population. Reviewing the results of chi-square testing or 
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goodness to fit testing urinary symptoms, dysgraphia, and emotional lability differed 

significantly by diagnosis. Urinary symptoms and dysgraphia were least likely in CPAE 2, while 

dysgraphia was the least likely in CPAE 3. None of the other symptoms differed by CPAE 

Diagnosis. Similarly, the cluster assignments did not clear differentiate PAE Diagnosis. Those 

with PAE 1 diagnoses were more likely to be in Cluster 1 and PAE 2 and 3 diagnoses were more 

likely to be in Cluster 2. Neither individual symptoms nor cluster clearly predicted actual 

diagnosis. 
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Chapter V  

Discussions and Conclusions 

Discussion of Findings 

The original objective of this project was to determine the frequency in which a 

population exhibiting symptoms of CPAE could be distinguished from those without CPAE 

using investigator-developed extraction questions. Chi square testing and cluster analysis were 

used to determine if the symptoms could distinguish among the three CPAE Diagnoses. The 

purpose of CPAE and non-CPAE differentiation is to begin the preliminary step necessary to 

develop a valid and reliable CPAE screening tool. The study found that the set of symptoms 

extracted from the RCR were not able to distinguish among CPAE Diagnoses. However, 

reviewing the results may provide insight for future questions development.  

More than 80% of all entries displayed symptoms of OCD, a primary characteristic of 

CPAE. In fact, all forms of CPAE mention OCD as a hallmark symptom of its presentation 

(Allen et. al, 1995, Blackburn et. al, 2018, Murphy et. al, 2014, & Singer, et. al, 2012).  The 

frequency of OCD appears consistent with the literature review, suggesting the extraction 

questions pertaining to OCD may be necessary.  

Those entries categorized as CPAE 1 were recorded as having signs or symptoms >50% 

of the time in 13 out 18 questions, while those diagnosed as CPAE 2 & 3 were only recorded to 

have signs and symptoms >50% of the time to 8 out of 18 and 11 out of 18 questions, 

respectively. Therefore, CPAE 1 entries exhibited more signs and symptoms averagely than 

those with CPAE 2 or 3. Furthermore, the entries obtain were seen at a CPAE-specific clinic, 

therefore, entries that were not diagnosed exhibited at least one sign or symptom consistent with 

CPAE in order to be referred and seen by the clinic. This may suggest homogeneity amongst the 

population. Because there is less population diversity, significant distinguishing factors for 
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CPAE may be more difficult to decipher (Swartz et. al, 2019). If the extraction questions were 

applied to a more diverse population, including a larger population with no diagnosis of CPAE, 

the expectation would be that entries would not exhibit signs or symptoms; therefore, may 

provide more distinction between those with and without the diagnosis of PAE. Further studies 

are necessary to determine the significance of extraction questions application.  

In addition, three questions did display statistically significant findings. Using a standard 

p<.05, the questions regarding urinary symptoms, dysgraphia, and emotional lability may not be 

independent. In other words, an entry recorder to have symptoms exhibited in one of these three 

questions may suggest a link to CPAE diagnosis. Interestingly, all symptoms alluded to in the 

three questions could be considered secondary or tertiary symptoms. The urinary symptoms 

question was implemented at the lowest level of evidence only after discussion with the project’s 

content expert.  

Ultimately, we cannot conclude that the current extraction questions are able or not able 

distinguish those with symptoms of CPAE from those without CPAE. Confounding factors such 

as homogenous data, limited CPAE 3 diagnosis, restriction to chart entry, and others impacted 

may have impacted the statistical significance.  

Limitations 

Multiple limitations were identified during the course of the project. Time constraints 

impacted both question development and data collection. A timeline was developed early in the 

process to outline the project tasks. Three to four weeks was given to develop extraction 

questions. The establishment of the RCR took longer than expected, which delayed data 

collection, limiting the time spent by the CAR gathering the needed data set. Although the 

database was conceptualized in early 2018, development did not occur until almost a year later. 

Inputting data by the clinic researcher was time consuming and is still lagging behind patient 
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visits. This ultimately impacted the project sample size. The total population seen at the PAE 

Clinic is presently over 160 pediatric patients but only the noted sample size was inputted by the 

time of data collection ended. An increase in sample size may have resulted in more statistically 

significant data.  

More importantly, the largest limitation was the small sample population diagnosed with 

PAE 3 likely effected the findings. The sample size (n=5) was not sufficient enough to determine 

generalized characteristic of those not diagnosed with PAE. A larger population of entries with 

PAE may provide statistically significant differences between those with and without PAE.  

The CAR collecting the data was an undergraduate student enrolled at the university health 

center’s academic affiliation, not a medical provider familiar with the clinical presentation of 

PAE and the terminology used to describe signs and symptoms. Although he was trained by the 

investigator who also reviewed his work regularly, it is possible that if performed by a clinician, 

“yes” or “no” answers may have differed. In addition, any question that was difficult to apply to 

a sample entry was appraised by a PAE clinician and the investigator. These tactics decreased the 

potential for error and inconsistency, but due to CAR’s limited experience with the disorder it is 

considered a limitation.  

Because of the clinic’s guidelines and own IRB surrounding the PAE database, the 

investigator was not able to access REDCap. Access to REDCap may have provided a better 

understanding of documentation and displayed patterns seen within the patient population, such 

as frequently used ICD10 codes. Having knowledge of the process and information within the 

database could have resulted in adaption of questions as well as data that may have been 

significant to collect. Access to REDCap would also provide more information regarding 

demographics that could enhance the study. Of note, some demographic information was 

provided two weeks after project completion, including race and age for approximately 60% of 



   
 

 32 
 

entries; however, information was not included in the study. If demographic information was 

included, it may have made a difference in predicting CPAE Diagnosis. 

Implications  

This study is one of the first to incorporate both clinical findings and a literature review 

regarding the signs and symptoms of CPAE, however, was limited by the sample population 

which only had five subject entries not diagnosed with CPAE. Further studies would benefit 

from a larger sample size of subjects without CPAE that is more equally matched to those with 

the diagnosis.  

Dysgraphia, urinary symptoms, and emotional lability did display a difference in 

frequency based on PAE Diagnosis. This is not suggestive these symptoms are associated with 

PAE but the correlation should be further investigated. Of note, none of the three symptoms are 

primary characteristics of PAE. Dysgraphia is frequently seen in PANS and PANDAS but is not 

a defining characteristic (Thienemann et.al, 2017). Urinary symptoms were infrequently 

mentioned in the literature and only passively discussed (Marcerollo & Martino, 2013). 

Emotional Lability is mentioned as minor criteria of both PANS (Murphy, et. al., 2014) and 

PANDAS (Hirschtritt et. al., 2009). The finding imply that further evidence could to helpful in 

distinguishing the association with CPAE.  

Another possible implication may be that the use of diagnostic questions is superfluous. 

Only three entries were given a clinical diagnosis associated with CPAE prior to being seen at 

the CPAE clinic. Because more than 90% of entries did not have a diagnosis seen as a co-

morbity (e.g. OCD, tic disorder, ARFID, Depression, Anxiety and ODD), the extraction 

questions may not warrant use going forward. Their redundancy is further observed as the 

extraction questions provide detailed symptoms of each diagnoses. Therefore, further drafts of 

extraction question will likely remove the diagnostic questions.  
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Recommendations 

Evidence from the literature review and project suggest that further research is required 

in order to define diagnostic criteria of CPAE. The extraction questions did not distinguish 

symptoms of CPAE. Although specific questions may hold some significance in recognizing the 

disorder, the set of extraction questions could not confirm symptoms of CPAE. Further studies of 

the same vein should make several changes to ensure statistical significance. First, research 

going forward should include two approximately equally sized population groups of those with 

CPAE symptoms and those without. The project was underpowered due to the limited number of 

entries diagnosed with CPAE 3. Moving forward, comparison to a larger population diagnosed at 

the PAE clinic as CPAE 3 or a population without CPAE would be essential. Second, diagnostic 

questions are unnecessary and redundant to the more specific symptomatic questions; therefore, 

should be removed from the list of extraction questions.  

The project provided the opportunity to begin the first steps of developing a valid and 

reliable screening tool to determine which children should be referred for further diagnostic 

evaluation. While there were multiple obstacles, an opportunity arose to identify symptoms and 

characteristics that may be pertinent to CPAE not well established in the literature. Additionally, 

the project brings awareness to the disorder and provides opportunity for further nursing 

research.   
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Appendix A 

Extraction Data and Questions 

REDCap ID #  
DIAGNOSIS OF CPAE  
Has the patient been diagnosed by a medical professional with any of the following: Y/N 

Obsessive Compulsive Disorder (OCD)  
Tic Disorder/ Tourette's  
Restrictive Eating/ Avoidant Restrictive Food Intake Disorder (AFRID)  
Depression  
Anxiety  
Oppositional Defiant Disorder  

  
Does the patient exhibit any of the following symptoms on a daily basis: compulsive behavior, 

agitation, compulsive hoarding, hypervigilance, impulsivity, meaningless repetition of words, 

repetitive movements, ritualistic behavior, social isolation, or persistent repetition of actions? 

 

Does the patient exhibit repeated, sudden, rapid, nonrhythmic muscle movements including 

sounds or vocalizations several times a day? 
 

Does the patient exhibit apparent lack of interest in eating or food, exhibit food avoidance 

based on the sensory characteristics, or exhibit concern about aversive consequences of 

eating? 

 

Does the patient express persistent feelings of sadness, apathy or loss of interest in 

activities? 
 

Does the patient exhibit persistent and pervasive thought of worry, dread, or restlessness?  
Does the patient exhibit persistent defiant and disobedient behavior to authority figures?  
Does the patient exhibit intentional violence or aggressive behavior to animals, family 

members, peers, or authority figures? 
 

Does the patient experience urinary symptoms such as urinary frequency, retention, or 

enuresis?  
 

Does the patient have a diagnosis of dysgraphia or decline in handwriting?  
Does the patient exhibit frequent emotional lability, excessive crying, or frequent 

inappropriate affect? 
 

Does the patient exhibit frequent behavior characterized by little or no forethought, reflection, 

or consideration of the consequences? 
 

Does the patient exhibit regressive behavior? (baby-talk, become non-verbal, exhibit 

behaviors not age appropriate) 
 

Has there been a frank decline in the patient's school performance based on teacher and 

parent assessment? 
 

Does the patient have a decline in hand-eye coordination, balance or gait?  
Do some or all symptoms wax and wane/ come and go?  
Does the patient exhibit excessive sleepiness, complain of nightly/almost nightly sleep 

disturbances, or is he/she sleeping more than 12 hours a day? 
 

  
Was initial onset of symptoms abrupt and dramatic occurring over a 24-hour period?  
Did onset of symptoms begin after an illness or strep infection?  
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Appendix B 

Numeric Coding for PAE 

 

Clinical 

Classific

ation 

1A 1B 1C 2A 2B 2C 2D 2E 3 

Major 

Criteria 

YES YES YES MET BUT 

NOT AT 

FIRST 

PRESEN

TATION 

PRESEN

T BUT 

TIMING 

NOT MET 

  PREMOR

BID 

 

Minor 

Criteria 

YES YES YES  YES YES YES PREMOR

BID 

 

Concerni

ng Labs 

NO   NO NO NO  YES   

Neurolog

ical 

Findings 

NO NO YES NO  NO NO YES NO   

Differenti

al 

Diagnos

es 

RULED 

OUT 

       YES 

Infection/ 

Inflamma

tory 

trigger 

YES   YES  LIKELY  LIKELY  
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