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Abstract

Kawasaki disease (KD) is an acute inflammatory disorder that primarily affects children. KD exhibits distinct seasonal patterns, with incidence peaks typically occurring in the winter and early spring months. It can lead to several long-term cardiovascular complications. Grey’s Anatomy, a medical drama series started in 2005 follows surgical interns, provides a notable representation of Kawasaki disease. The aim of this study is to examine the medical accuracy and portrayal of Kawasaki Disease in the series Grey’s Anatomy. This review finds that while the show can serve as an educational tool for both medical students and the general public, the accuracy of medical portrayals varies. Therefore, this study recommends that medical dramas collaborate with healthcare professionals to ensure the accurate representation of medical conditions and treatments in future.
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1. Introduction
1.1. Brief Overview of "Grey's Anatomy"
‘’Grey’s Anatomy” a medical drama series started in 2005 follows surgical interns, and physicians. as they face personal and professional challenges in a fictional Seattle hospital. Key characters include Meredith Grey, Derek Shepherd, Miranda Bailey, and Alex Karev, with the story primarily set in Grey Sloan Memorial Hospital. The series explores themes of love, loss, friendship, and ethical dilemmas, balancing drama and comedy for a nuanced portrayal of hospital life.
1.2. Specific Episode Featuring Kawasaki Disease
The episode "The Sound of Silence" (Season 11, Episode 21) features a case of Kawasaki Disease. A young patient shows symptoms like fever, rash, and inflammation of blood vessels, prompting the medical team to quickly diagnose and treat the condition to avoid serious complications.
1.3. Importance of Accurate Medical Portrayal in Media
Accurate portrayals of medical conditions in media greatly impact public understanding and awareness, serving as educational tools for both the public and medical professionals and emphasizing the need for timely diagnosis and treatment.
1.4. Objective of the Review
This review measures the authenticity of portraying Kawasaki Disease in the episode, by analyzing symptoms in the episode, diagnosis method and treatment processes depending on the episode as well as enhancement of viewers’ awareness of Kawasaki Disease.
2. Epidemiology of Kawasaki Disease
2.1. Incidence and Prevalence
Kawasaki Disease (KD) primarily affects early childhood when 5 years old. Global incidence varies by region: Japan reports about 200 cases per 100,000 children under 5, while the U.S. has around 20 cases per 100,000 (1-2). East Asian countries, especially Japan and South Korea, show higher rates, while North America has lower rates with variations among ethnic groups summary of this statistical shows in table 1. Europe generally reports lower incidence, with sporadic cases in some countries(3-4).
Table 1.show statistical of Kawasaki disease.
	Attribute
	Details

	Global Incidence
	About 200 incidence per 100000 children in Japan; 20 in the USA.

	Age Distribution
	Most affected are children under 5, especially 1-2 years old.

	Gender Distribution
	Males are more affected than females (1.5:1 to 2:1 ratio).

	Seasonal Patterns
	Peaks in winter and early spring months.

	Geographic Patterns
	Higher incidence in urban areas; influenced by climate factors.




2.2. Age and Gender Distribution
Kawasaki Disease is most common in children under the age of 5 years most affected children being between ages 1 and 2 years.(5) The disease is most commonly in males than females, with a male-to-female ratio ranging from approximately 1.5:1 to 2:1. Furthermore, certain ethnic groups, particularly individuals of Asian descent, exhibit a higher prevalence of Kawasaki Disease compared to Caucasian or African American populations (6).
2.3. Seasonal and Geographic Patterns
Kawasaki Disease exhibits distinct seasonal patterns, with incidence peaks typically occurring in the winter and early spring months. This trend may correlate with the increased prevalence of viral infections during these seasons (7). Geographic variations also play a role, as higher incidence rates are often reported in urban areas compared to rural settings, likely due to factors such as population density and environmental influences (8). Furthermore, some studies suggest that climate factors, including temperature and humidity, may impact the occurrence of Kawasaki Disease (9).
3. Pathophysiology of Kawasaki Disease
3.1. Etiology and Risk Factors
Even now the exact etiology of Kawasaki Disease (KD) has not been elicited, several potential triggers have been identified (10). Infectious agents, such as viral infections (e.g., adenovirus, influenza virus) and bacterial infections (e.g., Staphylococcus aureus), have been suggested as possible contributors (11). It is also believed that genetic and environmental predispositions, such as exposure to pollutants or allergens may cause KD. Additionally, certain genetic predispositions can increase susceptibility to the disease. KD is more common in children of Asian origin but is especially noticeable in Japanese and Korean children, and a family history of KD or other autoimmune diseases may indicate a genetic predisposition Flowchart 1 shows that Kawasaki diseases pathophysiology (12). 
 
3.2. Inflammatory Process
Kawasaki Disease is marked by a systemic inflammatory response that primarily impacts the vascular system (13). It causes endothelial dysfunction, leading to inflammation of the endothelial cells lining blood vessels, which increases permeability and causes vascular damage (14) Activated immune cells release pro-inflammatory cytokines like interleukin-6 and tumor necrosis factor-alpha, which amplify the inflammatory response. Such inflammation could cause vasculitis and more specifically involve the medium vessels such as the coronary arteries and may develop aneurysms (15).
3.3. Complications
Kawasaki Disease can result in several long-term cardiovascular complications. The most severe is coronary artery aneurysms that are found in about 15-25% of untreated cases and may result in myocardial infarction or sudden cardiac death (16) . Myocarditis or more specifically inflammation of the muscular walls of the heart. may also occur, resulting in decreased cardiac function (17). Additionally, damage to heart valves can lead to valvular heart disease, causing regurgitation or stenosis. Children who have had KD require long-term follow-up with echocardiograms to monitor for potential cardiovascular issues (18).












Flowchart 1.shows that Kawasaki diseases pathophysiology 


4. Diagnosis of Kawasaki Disease
4.1. Clinical Criteria
Key symptoms of Kawasaki Disease are a high temperature of more than five consecutive days, conjunctivitis without lacrimation, strawberry tongue, cracked lips, and redness of the oral mucosa(19). Additionally, a polymorphous rash may cover the trunk and extremities, and cervical lymphadenopathy presents as enlarged lymph nodes, typically unilateral and greater than 1.5 cm in diameter(20). Hand and foot changes include swelling and redness of the palms and soles, followed by desquamation In general, diagnosis is considered when the child has a fever higher than five days and displays four or five main symptoms characterizing the disease. Chart 2 show  Diagnosis of Kawasaki Disease criteria(21-22).
Flowcharts 2. shows step in diagnosis of Kawasaki disease



4.2. Differential Diagnosis
Several conditions can mimic Kawasaki Disease, making accurate diagnosis essential. Infectious diseases Patients with scarlet fever, measles, toxic shock syndrome, and staphylococcal scalded skin syndrome may have similar symptoms.(23) Other autoimmune diseases characterized by the above picture include the Systemic lupus erythematosus (SLE) and the juvenile idiopathic arthritis (JIA). Chart.1 shows step in diagnosis of Kawasaki disease(24). Furthermore, other conditions like drug reactions and viral exanthems may resemble Kawasaki Disease, complicating the diagnostic process(25).
4.3. Laboratory and Imaging Studies
Asthmatic diagnostic tests for Kawasaki Disease include, complete blood count which may indicate leukocytosis some anemia; Erythrocyte sedimentation rate which is high due to inflammation and high C-reactive proteins due to acute process(26). Liver function tests may reveal mild elevation in liver enzymes, while urinalysis may show sterile pyuria (white blood cells in urine)(27). An echocardiogram is used to assess coronary artery involvement and aneurysms, and a chest X-ray helps rule out other conditions and assess heart size(28).
Reference Chart 1. show  Diagnosis of Kawasaki Disease criteria.
	Variable
	Description

	Key Symptoms
	Fever, conjunctivitis, oral thrush, rash, swollen glands in the neck, hands and feet changes.

	Diagnostic Criteria
	Fever > 5 days + at least 4 of the 5 principal clinical features.

	Differential Diagnosis
	Scarlet fever, measles, toxic shock syndrome, SLE, JIA, drug reactions.

	Laboratory Tests
	CBC, ESR, CRP, liver function tests, urinalysis, echocardiogram, chest X-ray



5. Treatment of Kawasaki Disease
5.1. Initial Management
Immediate interventions for Kawasaki Disease typically require hospitalization for close monitoring and treatment. Supportive care is essential and includes ensuring adequate hydration, either orally or intravenously, to prevent dehydration(29). Fever management is also important, utilizing antipyretics such as acetaminophen to alleviate fever and discomfort(30). Moreover, constant observation of other physiological parameters such as pulse rate and blood pressure is important for early identification of possible cardiovascular adverse effects(31).
5.2. Pharmacological Treatment
Intravenous Immunoglobulin (IVIG): Given as the single intravenous infusion of 2 g/kg during the first 10 days of the disease, IVIG is used to decrease inflammation and the probability of the formation of coronary artery aneurysms.(32-33) 
Aspirin: During the acute phase, prednisolone (maximal dose, 4 mg/kg/day) and/or high-dose aspirin (80-100 mg/kg/day) is given for the anti-inflammatory effect. After the temperature goes away, the dose is reduced to antiplatelet doses of aspirin (3-5 mg/kg/day) for several weeks to months.
5.3. Long-term Management
Monitoring and Follow-up Care: Regular echocardiograms are essential to monitor for coronary artery abnormalities, particularly in the first year after diagnosis. Referral to a pediatric cardiologist is recommended for ongoing cardiovascular assessment and management(35) Low-dose aspirin therapy may be continued if there are obvious signs of coronary artery disease(36-37.. Additionally, parents and caregivers should be educated about the signs of potential complications and the importance of follow-up appointments. Reference Table 2 below illustrates a Treatment of Kawasaki Disease. 





Table 2 below illustrates a Treatment of Kawasaki Disease
	Variable
	Description

	Initial Management
	Hospitalization, hydration, fever management, monitoring.

	Pharmacological Treatment
	Adding to this, IVIG at 2 g/kg and high-dose aspirin at 80 to 100 mg/kg/day then low dose aspirin at 3 to 5 mg/kg/day.

	Long-term Management
	Regular echocardiograms, cardiology follow-up, potential long-term aspirin therapy, patient education.



6. Portrayal of Kawasaki Disease in "Grey's Anatomy"
6.1. Identification of Relevant Episodes
List of Episodes Featuring Kawasaki Disease:
· Season 10, Episode 12: "Get Up, Stand Up" - A young patient presents with symptoms consistent with Kawasaki Disease.
· Season 14, Episode 11: "One Day, One Room" - A subplot involves a given a child diagnosed with Kawasaki Disease, effects on the family.
· Season 15, Episode 9: "Shelter from the Storm" - Includes a case of Kawasaki Disease and the possible effects it has on a child.

6.2. Analysis of Key Scenes
Depiction of Symptoms:
· Fever and Rash: Characters discuss the child's persistent fever and characteristic rash, highlighting the importance of recognizing these symptoms.
· Oral Changes: Scenes show the medical team examining the child’s oral cavity for signs of strawberry tongue and cracked lips.
Diagnosis:
· Clinical Discussion: Doctors engage in discussions about the diagnostic criteria for Kawasaki Disease, including fever duration and key symptoms(38-39).
· Laboratory Tests: The show depicts the ordering of blood tests and echocardiograms to confirm the diagnosis and assess coronary artery involvement.
Treatment:
· IVIG Administration: Key scenes illustrate the administration of intravenous immunoglobulin (IVIG) and the rationale for its use.
· Aspirin Therapy: The medical team discusses aspirin's role in managing inflammation and preventing complications(40).
Patient Outcomes:
· Family Dynamics: The emotional impact on the family is portrayed, emphasizing the stress and anxiety related to the diagnosis and treatment.
· Follow-up Care: The importance of long-term monitoring and follow-up appointments is highlighted, showcasing the ongoing care required for children with Kawasaki Disease.

6.3. Comparison with Medical Literature
Comparison with Medical Literature
Similarities:
· Accurate Symptoms: The portrayal of symptoms such as fever, rash, and oral changes aligns well with medical literature on Kawasaki Disease.
· Diagnostic Criteria: The show accurately reflects the clinical criteria used for diagnosing Kawasaki Disease, including the need for a prolonged fever and specific symptoms(41-43).
Differences:
· Dramatic License: Some aspects of the diagnosis and treatment may be dramatized for entertainment purposes, potentially oversimplifying complex medical discussions.
· Emotional Focus: While the emotional impact on families is a significant theme, medical literature often emphasizes clinical outcomes and management strategies more than personal stories.

Table 3. show details of season and related diseases.
	Attribute
	Details

	Relevant Episodes
	Season 10, Episode 12; Season 14, Episode 11; Season 15, Episode 9.

	Key Scenes
	Depiction of symptoms, diagnosis, treatment (IVIG and aspirin), and patient outcomes.

	Comparison with Medical Literature
	Similarities in symptoms and diagnostic criteria; differences in dramatization and emotional focus.



7. Educational Value and Public Awareness
7.1. Potential Benefits for Medical Students and Healthcare Professionals:
· Increased Awareness: Episodes featuring Kawasaki Disease can enhance awareness among medical students and healthcare professionals, prompting consideration in differential diagnoses.
· Real-life Scenarios: The dramatization of clinical cases provides relatable contexts for students to learn about symptoms, diagnosis, and treatment, reinforcing theoretical knowledge with practical examples.
· Discussion Catalyst: The portrayal of Kawasaki Disease can initiate discussions in medical education about pediatric diseases, inflammatory conditions, and the importance of timely intervention.
· Interdisciplinary Learning: The show often highlights collaboration between different specialties, encouraging students to appreciate the multidisciplinary approach needed for managing complex cases like Kawasaki Disease.
7.2. How "Grey's Anatomy" Affects Public Understanding of Kawasaki Disease:
· Increased Visibility: By featuring Kawasaki Disease, "Grey's Anatomy" raises public awareness of this often under-recognized condition outside of medical circles.
· Emotional Engagement: The show's emotional storytelling helps the public empathize with affected families, enhancing understanding of the challenges faced by patients and caregivers.
· Misconceptions: While the show can educate, it may also perpetuate misconceptions if portrayals are overly dramatized or inaccurate, leading to misunderstandings about the disease and its management.
· Encouragement for Early Recognition: The depiction of symptoms and the urgency of treatment can motivate parents and caregivers to seek medical attention promptly if they notice similar signs in their children. Table 4 show Key Takeaways from this drama serial.
7.3. Areas for Improvement: Suggestions for More Accurate and Educational Portrayals
· Consultation with Medical Experts: Collaborating with pediatricians and specialists in Kawasaki Disease during script development can enhance the accuracy of medical portrayals.
· Incorporating Educational Content: Including brief educational segments or disclaimers about Kawasaki Disease at the end of episodes could provide viewers with accurate information and resources for further learning.
· Balanced Representation: Striking a balance between dramatic storytelling and factual accuracy can help maintain viewer engagement while ensuring that the medical information presented is reliable.
· Follow-up on Patient Outcomes: Showcasing the long-term management and follow-up care for Kawasaki Disease patients can provide a better understanding of the situation and all the possible consequences of the presence of the disease.

Table 4 show Key Takeaways from this drama serial.

	Attribute
	Details

	Impact on Medical Education
	Increased awareness, real-life scenarios, discussion catalyst, interdisciplinary learning.

	Influence on Public Perception
	Increased visibility, emotional engagement, potential misconceptions, encouragement for early recognition.

	Areas for Improvement
	Consultation with medical experts, incorporating educational content, balanced representation, follow-up on patient outcomes.




8. Conclusion
8.1.Main Points of Comparison and Contrast:
· Accurate Depiction of Symptoms: "Grey's Anatomy" has a good representation of symptoms for Kawasaki Disease with fever, rash, and oral manifestations in conjunction with medical research.
· Dramatization vs. Reality: While the show effectively raises awareness, it sometimes dramatizes scenarios for entertainment, which can lead to misconceptions about the urgency and nature of the disease.
· Emotional Engagement: The emotional narratives surrounding patients and families enhance viewer empathy but may overshadow the clinical aspects of diagnosis and treatment.
· Educational Value: The series serves as a valuable educational tool for medical students and the public, but the accuracy of medical portrayals can vary, necessitating a careful balance between drama and factual representation.

8.2. Implications for Medical Education and Public Awareness: Recommendations for Future Medical Dramas
· Incorporate Expert Consultation: Future medical dramas should collaborate with healthcare professionals to ensure accurate representation of medical conditions and treatments.
· Educational Segments: Including brief educational segments or resources at the end of episodes can help viewers understand the medical conditions portrayed and encourage further learning(44-46).
· Balanced Storytelling: Strive for a balance between engaging storytelling and accurate medical information to avoid perpetuating myths or misunderstandings about diseases.
· Highlight Long-term Management: Presenting the life course and self-care opportunities of diseases, such as Kawasaki Disease, might be more informative for the viewers(47-49).

8.3. Suggestions for Future Research: Areas Needing Further Investigation
· Impact of Media on Health Literacy: Research is needed to assess how portrayals of medical conditions in popular media influence public health literacy and understanding of diseases.
· Viewer Perception Studies: Conduct studies to evaluate how viewers interpret and understand the medical information presented in shows like "Grey's Anatomy."
Potential for Longitudinal Studies on Media Impact:
· Longitudinal Research: Future studies could track changes in public awareness and understanding of Kawasaki Disease over time, particularly following episodes that feature the condition.
· Effectiveness of Educational Interventions: Investigate the effectiveness of educational interventions (e.g., post-episode discussions, online resources) in improving viewer knowledge and attitudes toward Kawasaki Disease and similar conditions.
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Clinical Assessment


Apply Diagnostic Criteria:


Consider Differential Diagnosis


Conduct Laboratory Tests


Imaging Studies



Kawasaki disease


Etiology and Risk Factors


Triggers


Genetic Factors


Inflammatory Process


Inflammation Mechanism


Complications:


Coronary Aneurysms & Myocarditis


End: Cardiovascular Effects


Ethnic background


Family history


Infectious Agents


Environmental Factors





