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Abstract: Often preceded by a streptococcal infection, pediatric autoimmune neuropsychiatric disorder associated with
streptococcal infections, or PANDAS, is an uncommon syndrome matked by the abrupt development of tic disorders or
obsessive-compulsive disorder (OCD). It is thought that the infection generated an inflammatory reaction that resulted in brain
inflaimmation and this disease. A multidisciplinary strategy combining medical practitioners, mental health specialists, and
behavioural therapists is necessary for the effective management of PANDAS. Appropriate therapy and eatly diagnosis can assist
enhance results and lessen the condition's long-term effects on children's lives. PANDAS and similar illnesses, such Pediatric
Acute-onset Neuropsychiatric Syndrome (PANS), which includes a wider spectrum of infections and immunological triggers,
have been the subject of ongoing research in recent times. The goal of current research is to elucidate the connections between
autoimmune reactions, infections, and neuropsychiatric disorders. PANDAS is still a subject of significant clinical and research
interest. Although some medical and psychiatric organisations acknowledge it as a genuine diagnosis, there is ongoing discussion
over its prevalence, etiology, and optimal methods for diagnosis and treatment. The conversation surrounding PANDAS is still
being shaped by our growing understanding of the roles played by infections and autoimmune diseases in neuropsychiatric
disorders. It is essential to comprehend the pathogenesis, diagnosis, treatment, signs, symptoms, and possible side effects of
PANDAS in order to identify and manage the condition eatly.
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1. Introduction

A team of scientists at the Johns Hopkins University School of Medicine in the United States initially put up the idea of PANDAS
in the late 1990s. [1,2] They saw a group of kids who got streptococcal infections and went on to have OCD or tic disorders. They
postulated that an autoimmune mechanism might be at play in the emergence of these symptoms in light of their findings. In the
late 1990s, the idea of PANDAS—paediatric autoimmune neuropsychiatric disorder associated with streptococcal infections—was
born. [3, 4]

In 1998, Dr. Susan E. Swedo and associates coined the phrase. Their findings identified a subgroup of kids who had streptococcal
infections and went on to develop tic disorders and obsessive-compulsive disorder (OCD). [1] The connection between PANDAS
and Tourette Syndrome is still up for dispute. [5,6] While some doctors contend that PANDAS and Tourette Syndrome are two
different illnesses, others think that PANDAS may be a subtype of the latter. PANDAS-P is a subtype of PANDAS defined by the
co-occurrence of OCD and tic disorders with psychiatric symptoms including anxiety or mood disorders. The lack of clear diagnostic
tools and the diversity of symptoms make diagnosing PANDAS difficult.[7-9]

To rule out other possible causes, a complete medical history, physical examination, and laboratory tests are frequently required.
[1] Reseatch is currently ongoing to determine how PANDAS affect kids' development and well-being over the long run. While a
large number of PANDAS children may go through a remission of symptoms, some may still face persistent difficulties. For
PANDAS to improve outcomes and reduce long-term consequences, eatly identification and treatment are essential. Early action
can help minimise symptoms and avoid consequences. [10,11]
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2. Etiology

The precise etiology of Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections (PANDAS)
remains unclear, but the prevailing hypothesis suggests an autoimmune mechanism triggered by streptococcal infections [12]. The
proposed pathogenesis involves a sequence of events: initially, a child contracts a Group A Streptococcus (GAS) infection,
commonly manifesting as strep throat or scarlet fever. In response, the immune system produces antibodies to combat the bacteria.
These antibodies may cross-react with brain-derived proteins, potentially due to molecular mimicry between streptococcal and
neuronal antigens [12-14]. This cross-reactivity can lead to inflammation in brain regions associated with motor control and cognitive
function, resulting in the characteristic PANDAS symptoms [15]. While streptococcal infections are the primary focus, other
infectious agents such as Borrelia burgdorferi (Lyme disease) and Mycoplasma pneumoniae have been implicated in some cases [16].
It's important to note that while the autoimmune hypothesis is widely accepted, other factors may contribute to PANDAS
development, including genetic susceptibility, environmental influences, and psychological stressors. [17]

3. Pathophysiology

The pathophysiology of PANDAS remains a subject of ongoing debate. Some researchers view PANDAS as part of the broader
Pediatric Acute-Onset Neuropsychiatric Syndrome (PANS) spectrum, acknowledging that Group A Streptococcus (GAS) may not
be the sole trigger for neuropsychiatric symptoms in children [18]. This perspective is further complicated by varying classification
criteria proposed for PANS patients.

Cutrent evidence supports an autoimmune pathogenesis similar to Sydenham's chorea (SC), where antibodies generated against
GAS epitopes cross-react with self-antigens, particularly proteins expressed in basal ganglia neurons, through molecular mimicry
[2]. Numerous functional studies have focused on specific neural targets to elucidate the immunological pathophysiology, including
tubulin, lysoganglioside, and dopamine receptors (D1R, D2R) [19].

The pathophysiology of PANDAS syndrome involves several interacting factors (Illustrated in Figure 1):
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Figure 1. Pathophysiology of PANDAS Syndrome

3.1. Autoimmune Response

e  Cross-reactivity between antibodies produced against streptococcal infections and brain proteins.
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e  Resulting inflammation in brain regions responsible for motor control and cognitive function.

3.2. Neurological Alterations

e  Basal ganglia involvement, affecting movement and cognition.
e Neurotransmitter imbalances, particularly in dopamine and serotonin, influencing mood, behavior, and motor function.
e Development or exacerbation of OCD and tic disorders due to these imbalances.

3.3. Neuroinflammation

e Infiltration of immune cells into brain tissue.
e Impairment of normal brain cell function, contributing to symptom onset.

3.4. Genetic Factors

e  Potential genetic susceptibility to PANDAS.
e  Gene-environment interactions may increase the risk of developing the disorder.
e  Epigenetic mechanisms, such as DNA methylation and histone modifications, may influence gene expression. [20]

4. PANS vs PANDAS Syndrome:

Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) and PANDAS are related disorders affecting children, characterized by
sudden onset or exacerbation of psychiatric symptoms, often following an infection [21]. While similar, they have some key
differences:

4.1. Similarities

e Abrupt onset or worsening of symptoms.
e  Common neuropsychiatric symptoms including OCD, tic disorders, mood changes, and sensory sensitivities.
e Association with preceding infections.

4.2. Differences

e  Etiology: PANDAS is specifically linked to streptococcal infections, while PANS can be triggered by various infections
or environmental factors.

e  Symptom Range: PANDAS primarily focuses on OCD and tic disorders, whereas PANS may present a broader
spectrum of symptoms, including separation anxiety and mood disorders.

e Diagnostic Criteria: PANDAS requires evidence of a streptococcal infection, while PANS uses broader diagnostic
criteria [22].

5. Signs and Symptoms

PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections) is essentially a subset of
PANS (Pediatric Acute-onset Neuropsychiatric Syndrome), focusing specifically on the role of streptococcal infections in triggering
neuropsychiatric disorders [23]. It's important to note that distinguishing between PANS and PANDAS can be challenging, and
some medical professionals consider them potentially different manifestations of the same underlying condition.

PANDAS is characterized by the sudden onset or exacerbation of neuropsychiatric symptoms following a streptococcal infection
[24]. Common signs and symptoms include:

5.1. Behavioral and Emotional Changes

e Sudden onset or worsening of OCD symptoms

e Development or exacerbation of tic disorders

e  Significant mood changes (irritability, anxiety, depression)
e  Separation anxiety and social withdrawal

e School refusal or academic difficulties

e Personality changes or regression
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5.2. Motor Symptoms

e Motor tics (e.g., eye blinking, throat clearing, shoulder shrugging)

Dystonia (muscle contractions causing abnormal postures)
e  Coordination issues or clumsiness
e  Sensory sensitivities (hypersensitivity to touch, sound, or light)

5.3. Other Symptoms

e Headaches or abdominal pain

e  Sleep disturbances (insomnia, nightmares)
e Reduced appetite or weight loss

e  Fever or other signs of infection

6. Diagnosis and Treatment

6.1. Diagnosis

Diagnosing PANDAS involves ruling out other potential causes of neuropsychiatric symptoms (Table 1). A comprehensive
evaluation typically includes:

e Detailed medical history, including recent streptococcal infections

e  Physical examination

e  Laboratory tests (e.g., blood tests for streptococcal infection markers)
e Neurological evaluation

e Dsychiatric evaluation [25]

Table 1. Diagnostic Criteria for PANDAS

Criterion Description

Age of onset Symptoms begin between 3 years of age and puberty

Sudden onset Abrupt, dramatic onset of OCD or severely restricted food intake
Temporal relation Symptoms worsen following streptococcal infections
Neuropsychiatric symptoms | Presence of OCD and/or tic disorders

Associated features Presence of at least two additional neuropsychiatric symptoms*
Streptococcal infection Evidence of recent or current streptococcal infection

*Additional neuropsychiatric symptoms may include: anxiety, emotional lability, depression, irritability, aggression, behavioral
regression, deterioration in school performance, sensory or motor abnormalities, and somatic signs (e.g., sleep disturbances, enuresis,
urinary frequency).

6.2. Treatment

PANDAS treatment often involves a multifaceted approach:
e  Antibiotics to treat the underlying streptococcal infection

e  Psychiatric medications to address neuropsychiatric symptoms
e  Psychotherapy to help manage emotional and behavioral challenges

Specific treatment approaches (Table 2) may include:
e Antibiotics (e.g., penicillin, cephalosporins)
e  Seclective Serotonin Reuptake Inhibitors (SSRIs) or alpha-adrenergic agonists for OCD or tic disorders

e  Cognitive-Behavioral Therapy (CBT)

Treatment plans are individualized based on each child's specific symptoms and needs. Eatly diagnosis and appropriate treatment
can improve outcomes and reduce the long-term impact of the disorder [26].
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Table 2. Treatment Options for PANDAS

Treatment Category Specific Treatments Purpose
Antibiotics Penicillin, Amoxicillin, Cephalosporins Treat streptococcal infection
Psychiatric Medications SSRIs (e.g., Fl.uoxetine, Sert.ralline) . Manage QCD symptoms
Alpha-2 agonists (e.g., Clonidine, Guanfacine) | Control tics
Intravenous Immunoglobulin (IVIG) Modulate immune response
Immunomodulatory Therapies Plasmapheresis Remove harmful antibodies
Corticosteroids Reduce inflammation
.. . Exposure and Response Prevention (ERP Manage OCD symptoms
Cognitive Behavioral Therapy (CBT) Hapbit Reversal Traﬁning = Contr%)l tics E
Nutritional support Address restricted eating
Supportive Care Educational accommodations Support academic performance
Family therapy Provide family support

Note: Treatment should be tailored to each individual patient based on their specific symptoms and needs. Some treatments,
particularly immunomodulatory therapies, are typically reserved for severe cases that don't respond to standard treatments

6.3. Adverse Drug Reactions

Medications used in PANDAS treatment, particularly those addressing neuropsychiatric symptoms, may cause side effects [27].
Common adverse reactions include:

6.3.1. Selective Serotonin Reuptake Inbibitors (SSRIs)

Gastrointestinal distutbances

Weight changes

Sleep disturbances

Increased anxiety or agitation

Sexual dysfunction

Headaches

Serotonin syndrome (rare but potentially serious)

Nk L=

6.3.2. Alpha-Adrenergic Agonists

1. Sedation

2. Dry mouth
3. Constipation
4. Headaches

5. Hypotension
6. Bradycardia

7. Conclusion

PANDAS, or Paediatric Autoimmune Neuropsychiatric Disorder Associated with Streptococcal Infections, is a complicated
disorder that affects children and is distinguished by the sudden start or development of neuropsychiatric symptoms following a
streptococcal infection. While the precise mechanisms underlying PANDAS are still being investigated, it is thought to be caused
by an autoimmune response provoked by infection.PANDAS diagnosis and treatment can be difficult, and the specific strategy may
differ depending on the individual child's symptoms and requirements. Eatly diagnosis and treatment are critical for enhancing
outcomes and minimising the condition's long-term consequences.Ongoing research aims to better understand the pathophysiology
of PANDAS, develop more accurate diagnostic methods, and investigate new treatment options.As our understanding of PANDAS
grows, we expect to develop more effective and focused interventions to help children with this disorder
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