I”\.\Uiu MAR Diabetes, Endocrinology and Obesity

(2025) 2:6
Case Report

Infectious Diseases: A Global Health Perspective on Prevention,

Treatment, and Emerging Threats

Shyam M U Rajamohan *

“Correspondence to: Shyam M U Rajamohan, Specialist Internal Medicine, Dubai, UAE.

Copyright
© 2025 Shyam M U Rajamohan, This is an open access article distributed under the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Received: 29 April 2025
Published: 06 May 2025
DOI: https://doi.org/10.5281/zen0do.15348560

Shyam M U Rajamohan, (2025). Infectious Diseases: A Global Health Perspective on Prevention,
Treatment, and Emerging Threats. MAR Diabetes, Endocrinology and Obesity 2:6


https://doi.org/10.5281/zenodo.15348560

Shyam M U Rajamohan, MAR Diabetes, Endocrinology and Obesity (2025) 2:6 Page 2 of 13

Abstract

Infectious diseases remain a persistent global health challenge, contributing significantly to morbidity
and mortality rates, especially in low- and middle-income countries. Caused by a wide range of
pathogenic organisms—including bacteria, viruses, fungi, and parasites—these diseases can spread
rapidly through various transmission routes. The increasing frequency of emerging and re-emerging
infectious diseases, coupled with antimicrobial resistance and climate-driven vector expansion,
underscores the urgent need for robust preventive strategies and global cooperation. This article
explores the classification, transmission, prevention, and treatment of infectious diseases, while also
highlighting the significance of vaccination, public health infrastructure, and novel technological
solutions. The comprehensive review emphasizes the importance of a unified global health response in

addressing current and future infectious disease threats.

Introduction

Infectious diseases have shaped the course of human history, influencing population dynamics, economics,
and societal structures. Defined as disorders caused by pathogenic microorganisms such as bacteria, viruses,
fungi, or parasites, these diseases can be transmitted directly or indirectly from one individual to another.
Despite the advancements in medical science and public health infrastructure, infectious diseases remain one
of the leading causes of mortality worldwide, particularly in low- and middle-income countries. The
emergence of novel pathogens, antibiotic resistance, and the increased rate of global travel and urbanization
have contributed to the resurgence and rapid spread of infectious agents. The COVID-19 pandemic further
underscored the critical need for international cooperation, resilient health systems, and robust disease
surveillance mechanisms. This article provides a comprehensive overview of infectious diseases, their

classification, prevention strategies, treatment modalities, and future challenges in the global health landscape.

Classification and Common Types of Infectious Diseases

Infectious diseases are classified based on the causative agents. Bacterial infections, such as tuberculosis and
streptococcal throat, result from exposure to harmful bacteria. Viral infections include diseases like influenza,

HIV/AIDS, and COVID-19, which are caused by viruses that hijack the host’s cellular machinery. Fungal
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infections, although less common, can be life-threatening in immunocompromised individuals and include
diseases such as candidiasis and histoplasmosis. Parasitic infections, such as malaria and schistosomiasis, are
prevalent in tropical regions and are often linked to poor sanitation and vector exposure. Each category poses

unique challenges in terms of diagnosis, treatment, and prevention.

Case Studies

BACTERIAL DISEASES

1. Tuberculosis (TB)

Treatment: A combination of antibiotics including isoniazid, rifampin, ethambutol, and pyrazinamide over 6—
9 months.

Caution: TB is highly contagious via airborne particles. Drug-resistant TB strains (MDR-TB and XDR-TB)
pose major public health challenges. Early detection and patient adherence to treatment are critical to prevent

transmission and resistance.

Case Report:

A 42-year-old male from a densely populated urban area presented with persistent cough, night sweats, and
weight loss over 3 months. Chest X-ray revealed bilateral cavitary lesions. Sputum culture confirmed
Mycobacterium tuberculosis. He was treated with a 6-month first-line anti-TB regimen and showed complete
radiographic and symptomatic resolution. The case underscores the importance of early detection and

adherence to DOTS (Directly Observed Therapy, Short-course).

2. Streptococcal Pharyngitis

Treatment: Penicillin or amoxicillin; alternatives for allergic patients include azithromycin or cephalosporins.

Caution: Untreated cases can lead to complications such as rheumatic fever. Proper diagnosis using rapid

antigen tests or throat cultures is essential to differentiate from viral sore throats.
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Case Report:

A 15-year-old male student presented with sore throat, fever, and swollen tonsils. A rapid antigen detection
test was positive for Group A Streptococcus. The student was treated with a 10-day course of amoxicillin.

Symptoms resolved within 72 hours. Early treatment prevented complications such as rheumatic fever.

VIRAL DISEASES

3. HIV/AIDS

Treatment: Antiretroviral therapy (ART) using a combination of drugs (e.g., tenofovir, lamivudine, efavirenz)

taken daily for life.

Caution: No cure, but ART suppresses viral load and reduces transmission. Safe sexual practices and regular

testing are crucial. Stigma and late diagnosis remain challenges.

Case Report:

A 29-year-old male presented with recurrent oral thrush and chronic fatigue. HIV ELISA test was positive,
with a CD4 count of 180 cells/mm?3 and a high viral load. Antiretroviral therapy (tenofovir, lamivudine,
efavirenz) was initiated. After 9 years of continuous therapy and follow-up, the patient maintains an
undetectable viral load and a CD4 count within the normal range, illustrating the long-term effectiveness of
ART.

4. Influenza

Treatment: Antiviral drugs like oseltamivir (Tamiflu) or zanamivir within 48 hours of symptom onset;

supportive care.

Caution: Annual vaccination is recommended due to evolving viral strains. High-risk populations (elderly,

immunocompromised) should seek early treatment.
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Case Report:

A 67-year-old female with a history of COPD presented with high fever, cough, and malaise. RT-PCR
confirmed Influenza A infection. She received oseltamivir within 24 hours and supportive care, avoiding
hospitalization. This case highlights the benefits of early antiviral use in high-risk patients and the importance

of annual vaccination.

5. COVID-19

Treatment: Supportive therapy; antivirals like remdesivir or paxlovid for moderate to severe cases;

corticosteroids for inflammation.

Caution: Highly transmissible. Vaccination, mask-wearing, hand hygiene, and isolation protocols are essential

to control outbreaks. Long COVID is an emerging concern.
Case Report:

A 58-year-old diabetic male developed fever, cough, and anosmia. Nasopharyngeal swab was RT-PCR
positive for SARS-CoV-2. Despite home isolation, he progressed to respiratory distress requiring
hospitalization. Treated with remdesivir, dexamethasone, and oxygen therapy, he recovered after 14 days. He
later reported symptoms of fatigue and joint pain, diagnosed as Long COVID. This illustrates the varied

clinical spectrum and post-acute phase implications of COVID-19.

FUNGAL DISEASES
6. Candidiasis

Treatment: Antifungal medications like fluconazole for mucosal infections; amphotericin B or echinocandins

for systemic infections.

Caution: Immunocompromised patients (e.g., with HIV or cancer) are at higher risk. Maintaining good

Shyam M U Rajamohan, (2025). Infectious Diseases: A Global Health Perspective on Prevention,
Treatment, and Emerging Threats. MAR Diabetes, Endocrinology and Obesity 2:6



Shyam M U Rajamohan, MAR Diabetes, Endocrinology and Obesity (2025) 2:6 Page 6 of 13

hygiene and managing underlying health conditions are important.
Case Report:

A 35-year-old female with poorly controlled diabetes presented with white, curd-like plaques in the oral cavity.
Scrapings confirmed Candida albicans. Fluconazole was administered orally for 10 days, with full symptom

resolution. The case illustrates the link between systemic illness and opportunistic fungal infections.

7. Aspergillosis
Treatment: VVoriconazole is the first-line treatment; surgery may be required in severe or localized cases.

Caution: Occurs mostly in immunosuppressed individuals. Hospital air filtration and limiting exposure to

construction dust can reduce risk.
Case Report:

A 54-year-old lung transplant recipient developed hemoptysis and chest pain. Chest CT showed a fungal ball
in the upper lobe. Bronchoalveolar lavage revealed Aspergillus fumigatus. He received voriconazole and
surgical excision. The case emphasizes risk in immunosuppressed individuals and the need for early antifungal

therapy.

PARASITIC DISEASES
8. Malaria
Treatment: Artemisinin-based combination therapy (ACT); drugs like chloroquine in sensitive regions.

Caution: Use of insecticide-treated bed nets (ITNs), indoor spraying, and antimalarial prophylaxis are vital in

endemic regions. Drug resistance and counterfeit medications are challenges.
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Case Report:

A 26-year-old traveler returned from Nigeria with fever, chills, and headache. Blood smear revealed
Plasmodium falciparum. Treated with artemether-lumefantrine, the patient recovered in 48 hours. The case

underscores the importance of travel history and the need for prophylaxis in malaria-endemic regions.

9. Amebiasis
Treatment:
Acute Intestinal Amebiasis:

First-line Therapy: Metronidazole 750 mg orally three times daily for 7-10 days, or Tinidazole 2 g orally once
daily for 3 days.

Eradication of Luminal Cysts: Follow-up with a luminal agent (such as Paromomycin 25-35 mg/kg/day in

three divided doses for 7 days) to eliminate residual cysts and prevent recurrence.

Severe Cases (e.g., Amebic Liver Abscess):

Metronidazole 500-750 mg IV or orally three times daily for 10 days, sometimes followed by aspiration if

abscess does not respond.

A luminal agent (Paromomycin or lodoquinol) must be administered after completion of systemic treatment.
Supportive Care:

Fluid and electrolyte management in cases of severe diarrhea or dysentery.

Nutritional support for debilitated patients.

Caution: Ensure Complete Eradication:

Systemic agents like metronidazole treat only the invasive trophozoites, not intestinal cysts. Without luminal
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therapy, relapse is common.

Avoid Misdiagnosis: Not all cases of bloody diarrhea are due to amebiasis; differential diagnoses (e.g.,
bacterial dysentery, inflammatory bowel disease) must be ruled out through stool microscopy and antigen
testing.

Drug Sensitivity: Monitor for adverse effects of metronidazole (nausea, metallic taste, neurotoxicity in rare
cases).

Pregnancy Caution: Metronidazole is considered relatively safe in pregnancy, but careful evaluation is needed,
especially during the first trimester.

Public Health Measures:

Patients should be educated on hand hygiene, safe drinking water practices, and proper sanitation to prevent
re-infection and community spread.

Case Report:

A 32-year-old traveler returning from India developed abdominal pain, bloody diarrhea, and fever. Stool
microscopy confirmed the presence of Entamoeba histolytica trophozoites. He was treated with metronidazole
followed by a luminal agent (paromomycin) to eradicate intestinal colonization. Symptoms resolved

completely after 10 days, emphasizing the importance of full-course therapy to prevent relapse.

Table 1: Case Reports, Treatment, and Clinical Conclusions of Infectious Diseases

‘Disease HPatient Case Summary HTreatment Administered HConcIusion/CIinicaI Insight
42-year-ol I ith|DOT imen:  Isoniazi . .

Tuberculosis yegr old male V.Vlt O S . regimen s-onla-2|d, Early diagnosis and treatment
chronic cough and weight|[Rifampin, Pyrazinamide,

(TB) adherence lead to full recovery
loss Ethambutol

Streptococcal 15-year-old male student 10-dav course of Amoxicillin Early treatment prevents

Pharyngitis with sore throat and fever y complications like rheumatic fever
29-year-old male with|| . . |9 years of ART maintains

Lifelon ART:  Tenofovir . .

HIV/AIDS oral thrush, low CD4 L:amivu?jine Efavirenz VI'lundetectable viral load and clinical

count ’ stability
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Disease |Patient Case Summary |Treatment Administered |Conclusion/Clinical Insight
67-year-old COPD Earl antivirals revent
Influenza (A) patient with respiratory||Oseltamivir within 24 hours y e p
hospitalization in high-risk patients
symptoms
58-year-old diabetic male[|[Remdesivir,  Dexamethasone,||Aggressive early therapy saves lives;
COVID-19 . . . . .
with respiratory distress (|[Oxygen long COVID requires monitoring
N 35-year-old diabetic Managin diabetes crucial to
Candidiasis y . Oral Fluconazole g . g . .
female with oral thrush preventing fungal infections
- S4-year-old - Iup g . Vigilant monitoring needed for
Aspergillosis transplant recipient with||\VVoriconazole + Surgery . .
. immunosuppressed patients
hemoptysis
26-year-old traveler with . .
. . Prom n nd ther reven
Malaria fever  post-travel  to[|Artemether-lumefantrine 0 pt(_jlag osis and therapy prevent
L severe disease
Nigeria
Amebiasis 32—year—9|d traveler with Metronidazole + Paromomycin FuII—courS(_e th_erapy prevents relapse
bloody diarrhea and complications

Transmission and Risk Factors

The transmission of infectious diseases can occur through various routes: direct contact, airborne particles,
contaminated food and water, or vectors like mosquitoes and ticks. Socioeconomic factors such as poverty,
inadequate healthcare infrastructure, and low vaccination coverage significantly heighten the risk of infectious
disease outbreaks. Urbanization, climate change, and globalization also play pivotal roles in the resurgence
and rapid dissemination of infections. Populations in conflict zones, refugee camps, and disaster-stricken areas

are particularly vulnerable due to overcrowding and insufficient hygiene practices.

Prevention Strategies

Preventing infectious diseases involves a multi-layered approach. Vaccination remains one of the most
effective tools, drastically reducing the incidence of diseases like measles, polio, and hepatitis B. Public health
interventions, including sanitation, clean water supply, waste management, and vector control programs, are
fundamental to breaking the transmission chain. Education and awareness initiatives are vital to encourage

hygienic practices, promote responsible antibiotic use, and debunk myths related to vaccination and disease
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etiology. Emerging technologies, such as digital health surveillance and contact tracing apps, offer novel ways

to track and prevent outbreaks in real time.

Treatment Modalities

The treatment of infectious diseases depends on the pathogen involved. Antibiotics, antivirals, antifungals,
and antiparasitic agents constitute the pharmacological arsenal. However, the growing threat of antimicrobial
resistance (AMR) poses a serious challenge, rendering many conventional treatments ineffective. Hospitals
and healthcare facilities are increasingly adopting antimicrobial stewardship programs to curb unnecessary
prescriptions and promote rational drug use. In some cases, supportive care, such as hydration and oxygen
therapy, plays a crucial role, especially when specific antivirals or vaccines are unavailable.

Emerging and Re-Emerging Infectious Diseases

The 21st century has witnessed the emergence of several novel infectious diseases, including SARS, MERS,
Ebola, Zika, and most recently, COVID-19. Many of these originated from zoonotic sources, highlighting the
need for a One Health approach that integrates human, animal, and environmental health. Climate change is
also altering disease patterns, enabling vectors like mosquitoes to thrive in previously non-endemic regions.
Meanwhile, re-emerging diseases like measles and pertussis have seen a rise in incidence due to declining

vaccination rates and vaccine misinformation.

Table 2: Classification of Infectious Diseases by Pathogen Type

Pathogen Type|[Examples of Diseases Common Modes of Transmission
Bacteria Tuberculosis, Streptococcal pharyngitis|/Airborne droplets, direct contact
Viruses HIV/AIDS, Influenza, COVID-19 Blood, respiratory secretions, surfaces
Fungi Candidiasis, Aspergillosis Inhalation of spores, mucosal contact
Parasites Malaria, Schistosomiasis Vector-borne (e.g., mosquitoes), water
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Table 3: Key Prevention Strategies for Infectious Diseases

Strategies Description

\Vaccination Prevents the onset and spread of many infectious diseases

Sanitation and Clean Water |[Reduces the transmission of waterborne and hygiene-related infections

Vector Control Eliminates carriers like mosquitoes (e.g., for malaria, dengue)

Public Health Education Raises awareness and promotes behavioral change

Disease Surveillance Systems||Enables early detection and response to outbreaks

Future Directions and Global Cooperation

Combatting infectious diseases requires global solidarity, interdisciplinary research, and sustained investment
in health systems. The World Health Organization (WHO) and other global health agencies play a crucial role
in coordinating efforts, distributing vaccines, and providing guidelines during outbreaks. Innovations in
genomics, mRNA vaccine technology, and Al-powered diagnostics offer promising avenues for early
detection and personalized treatment. However, equity in access to healthcare resources remains a major

hurdle, and bridging this gap is essential for a truly effective global response.

Conclusion

The clinical case reports presented in this article highlight the diverse manifestations, treatment responses, and
public health challenges associated with infectious diseases across bacterial, viral, fungal, and parasitic origins.

Several key conclusions emerge:

1. Early Diagnosis is Critical: Timely identification of infections—particularly tuberculosis, HIV, and
COVID-19—significantly improves outcomes and limits transmission. Simple diagnostic tools (e.g., rapid

antigen tests, microscopy) remain effective in resource-limited settings.

2. Tailored Treatment Improves Outcomes: Disease-specific regimens, such as ART for HIV, ACTs for
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malaria, and antifungals for candidiasis and aspergillosis, demonstrate high efficacy when administered early

and appropriately. Treatment compliance plays a vital role, as seen in TB and HIV cases.

3. Underlying Conditions Increase Risk: Immunosuppression, chronic illnesses like diabetes, and age-related
vulnerabilities often lead to more severe or opportunistic infections. These comorbidities necessitate extra

clinical vigilance, as seen in COVID-19, candidiasis, and aspergillosis cases.

4. Public Health Interventions are Indispensable: Vaccination, vector control, and sanitation not only prevent
outbreaks but also reduce recurrence. Mass deworming and awareness programs in endemic areas (e.g., for

schistosomiasis) are essential long-term strategies.

5. Clinical Case Reporting Enhances Preparedness: Case-based learning provides insight into real-world
application of treatments and emerging complications. It supports medical education and informs public health

policy, particularly for rapidly evolving diseases like COVID-19 and influenza.

In conclusion, managing infectious diseases requires a multi-pronged approach involving early detection,
appropriate pharmacologic therapy, public health infrastructure, and global collaboration. Case reports serve
as valuable tools to bridge the gap between clinical knowledge and real-world application, aiding in the

continual evolution of infectious disease management.

References

1. World Health Organization. (2023). Infectious diseases. Retrieved from https://www.who.int

2. Fauci, A. S., Lane, H. C., & Redfield, R. R. (2020). Emerging infectious diseases: A 21st-century
challenge. NEJM, 382(13), 1234-1240.

3. Morens, D. M., Folkers, G. K., & Fauci, A. S. (2004). The challenge of emerging and re-emerging
infectious diseases. Nature, 430(6996), 242-249.

4. Centers for Disease Control and Prevention. (2023). Antimicrobial resistance. Retrieved from

https://www.cdc.gov

5. Gavi, the Vaccine Alliance. (2023). The role of vaccines in infectious disease prevention.

Shyam M U Rajamohan, (2025). Infectious Diseases: A Global Health Perspective on Prevention,
Treatment, and Emerging Threats. MAR Diabetes, Endocrinology and Obesity 2:6



Shyam M U Rajamohan, MAR Diabetes, Endocrinology and Obesity (2025) 2:6 Page 13 of 13

Medtronic

Shyam M U Rajamohan, (2025). Infectious Diseases: A Global Health Perspective on Prevention,
Treatment, and Emerging Threats. MAR Diabetes, Endocrinology and Obesity 2:6


https://news.medtronic.com/index.php?s=20303

