Journal of Advances and Scholarly Researches in Allied Education
Vol. 22, Issue No. 01, January-2025, ISSN 2230-7540

d.H DOL: https://doi.org/10.29070/q934nj40
") Check for updates

Pathophysiology of Sore Throat Symptoms: A
Comprehensive Review

Haifa Abdulaziz Albasheer ! * , Ibrahim Mohammed AlDawsari 2, Abdulaziz Thawab AlOtaibi 3 ,
Huwaydi Khelaiwi AlOtaibi 4 , Abdullah Nager Alotaibi >

1. Pharmacist, Prince Sultan Military Medical City, Riyadh, SA
haifa.aa.010@gmail.com ,
2. Pharmacy Technician, Prince Sultan Military Medical City, Riyadh, SA ,
3. Pharmacy Technician, Prince Sultan Military Medical City, Riyadh, SA
4. Pharmacy Technician, Prices Sultan Military Medical City, Riyadh, SA ,
5. Pharmacy Technician, Prices Sultan Military Medical City, Riyadh, India

Abstract: Sore throat, or pharyngitis, is a highly prevalent clinical symptom characterized by inflammation, pain, and
irritation of the pharyngeal mucosa. It is a manifestation of various underlying conditions, most commonly viral and bacterial
infections. This review delves into the pathophysiological processes underlying sore throat symptoms, including inflammatory
cascades, neurogenic pain pathways, and immune-mediated tissue damage. We also explore the implications of these
mechanisms for clinical practice, providing evidence-based recommendations for diagnosis and management. Specific case
studies and illustrative tables are included to enhance understanding.
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INTRODUCTION

Sore throat is one of the most frequent complaints in clinical practice, accounting for a substantial number
of outpatient visits and antimicrobial prescriptions annually. While the majority of cases are viral in origin,
bacterial infections such as Streptococcus pyogenes can lead to serious complications if untreated. Non-
infectious causes, including allergens and irritants, further broaden the scope of this condition.
Understanding the detailed pathophysiology of sore throat is essential for differentiating between etiologies

and guiding appropriate management.
PATHOPHYSIOLOGICAL MECHANISMS OF SORE THROAT
Inflammatory Cascade

The inflammatory response in sore throat begins with the recognition of pathogens or irritants by
pharyngeal epithelial cells. Activation of Toll-like receptors (TLRs) leads to the release of pro-
inflammatory cytokines and chemokines. These mediators recruit neutrophils, macrophages, and
lymphocytes to the site of infection, amplifying inflammation.

Case Study 1:

A 12-year-old male presented with fever, erythematous throat, and tender anterior cervical
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lymphadenopathy. A rapid antigen detection test (RADT) confirmed S. pyogenes pharyngitis. Elevated
levels of IL-1p and TNF-a in throat swab samples correlated with the severity of symptoms.

Table 1: Key Mediators of Inflammation in Sore Throat

Mediator Source Function Clinical Relevance
IL-1B Macrophages, epithelial Fever induction, pain Contributes to systemic
cells sensitization symptoms

Vasodilation, increased vascular .
TNF-a Macrophages - Causes redness and swelling
permeability

Acute-phase response, systemic . )
IL-6 Macrophages, T cells P P Y Marker of bacterial infections

symptoms

I d 1 bility, : . i
Histamine Mast cells nereased vascular permeabtity Observed in allergic pharyngitis

pruritus

Neurogenic Pain Pathways

Neurogenic inflammation plays a critical role in sore throat pain. Activation of nociceptors by inflammatory
mediators, such as prostaglandins and bradykinin, lowers the pain threshold, leading to hyperalgesia.

Central sensitization may occur in prolonged or severe cases, exacerbating pain perception.
Mechanisms of Pain in Sore Throat:
. Peripheral Sensitization: Inflammatory mediators activate nociceptors, amplifying pain signals.

. Central Sensitization: Chronic inflammation may lead to changes in the central nervous system,

increasing sensitivity to pain.

Table 2: Neurogenic Pain Mediators

Mediator Source Effect on Nociceptors

Bradykinin Damaged epithelial cells Directly activates nociceptors

) Lowers pain threshold, amplifies
Prostaglandins Inflammatory cells .
nociceptive signals

Haifa Abdulaziz Albasheer, Ibrahim Mohammed AlDawsari, Abdulaziz Thawab AlOtaibi, Huwaydi Khelaiwi AlOtaibi, Abdullah Nager 30
Alotaibi www.ignited.in



Journal of Advances and Scholarly Researches in Allied Education
Vol. 22, Issue No. 01, January-2025, ISSN 2230-7540

Substance P Sensory nerves Promotes neurogenic
inflammation
CGRP (Calcitonin Gene-Related , Enhances vasodilation and pain
. Nerve terminals e
Peptide) sensitivity
Case Study 2:

A 35-year-old female with recurrent allergic pharyngitis reported burning pain and itching in the throat.
High levels of histamine and substance P were detected in her serum, suggesting a neurogenic inflammation

component.
Immune-Mediated Tissue Damage

In bacterial pharyngitis, immune responses can lead to collateral tissue damage. For instance, in S.
pyogenes infections, exotoxins such as streptolysin O and superantigens stimulate excessive T-cell

activation, resulting in a cytokine storm.

Table 3: Immune-Mediated Damage in Bacterial Sore Throat

Mechanism Effect Example
. : . o Streptococcus pyogenes
Streptolysin O Direct lysis of epithelial cells .
pharyngitis
_ Overactivation of T cells, Scarlet fever, toxic shock
Superantigen Release _
cytokine release syndrome
. Activation of complement, tissue Post-streptococcal
Immune Complex Formation L o
injury glomerulonephritis

Case Study 3:

A 7-year-old boy with untreated streptococcal pharyngitis developed post-streptococcal
glomerulonephritis, characterized by hematuria and hypertension. Immune complex deposition in kidney
glomeruli was confirmed via biopsy.

ETIOLOGICAL CLASSIFICATION OF SORE THROAT
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Etiology Pathophysiological Features Examples
_ Cytopathic effects, immune-mediated L. .
Viral . . Rhinovirus, adenovirus, influenza
inflammation
. Exotoxin release, immune-mediated Streptococcus pyogenes, C.
Bacterial . .
damage diphtheriae
Non-Infectious Irritation, neurogenic inflammation Allergens, pollutants, GERD
CLINICAL IMPLICATIONS
1. Diagnostics:
. Rapid antigen detection tests (RADTs) and throat cultures help differentiate bacterial from viral
pharyngitis.
. Biomarkers such as elevated IL-6 can indicate bacterial infection.
2. Therapeutics:
. Anti-inflammatory Agents: NSAIDs reduce cytokine-driven inflammation.
. Pain Management: Local anesthetics, such as benzocaine, provide symptomatic relief.

. Antibiotics: Indicated for bacterial infections, particularly S. pyogenes.

. Adjunctive Treatments: Corticosteroids may be used for severe inflammation or airway

compromise.

3. Public Health Considerations:

. Antibiotic stewardship programs are essential to combat antimicrobial resistance.
. Education on viral etiologies can reduce unnecessary healthcare visits and antibiotic misuse.
CONCLUSION

Sore throat is a multifaceted condition involving inflammatory, neurogenic, and immune-mediated
mechanisms. Advances in understanding these processes provide a foundation for more targeted diagnostic
and therapeutic approaches. Future research should explore biomarkers for rapid etiology differentiation
and investigate novel therapeutics to modulate inflammation and pain pathways effectively.
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