Self-Study CME Module: Comprehensive Management of Fever
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1. Topic Overview

Fever remains one of the most frequent presenting complaints in both outpatient and
inpatient clinical settings. Defined as an elevated core body temperature due to a
regulated response from the hypothalamus, fever is a critical physiological
mechanism of host defense. However, it can also signal a wide array of pathological
conditions, making it vital for healthcare professionals to understand its nuances.
This module offers an in-depth review of the causes, mechanisms, diagnostic
pathways, and therapeutic interventions related to fever, helping clinicians sharpen
their diagnostic acumen and management strategies.

Reference: Mackowiak PA. Concepts of Fever. Arch Intern Med. 1998;158(17):1870-
1881. doi:10.1001/archinte.158.17.1870

2. Learning Objectives
After completing this module, the learner will be able to:

o Define fever and explain the underlying physiological and immunological
mechanisms.

o Identify and classify the common, uncommon, and rare causes of fever across
age groups and clinical settings.



e Conduct a comprehensive and structured clinical assessment in a patient
presenting with fever.

¢ Interpret laboratory and imaging investigations to determine the etiology of
fever.

« Differentiate between infectious and non-infectious causes, including fever of
unknown origin (FUO).

e Apply appropriate evidence-based treatment strategies tailored to the etiology
and patient profile.

¢ Recognize red flags and indications for hospitalization or referral.

3. Main Discussion
Definition and Pathophysiology

Fever is defined as a core body temperature exceeding 38.0°C (100.4°F), arising from
a hypothalamic thermoregulatory center reset in response to pyrogens. Cytokines
such as IL-1, IL-6, TNF-a, and interferons act as endogenous pyrogens, often
triggered by infectious, inflammatory, or neoplastic stimuli. Exogenous pyrogens
(e.g., lipopolysaccharide from Gram-negative bacteria) stimulate endogenous pyrogen
production.

Reference: Dinarello CA. Infection, Fever, and Exogenous and Endogenous Pyrogens:
Some Concepts Have Changed. J Endotoxin Res. 2004;10(4):201-222.
doi:10.1179/096805104225003242

Etiologies of Fever

¢ Infectious Causes: Viral (influenza, dengue, COVID-19), bacterial (pneumonia,
UTls, typhoid), parasitic (malaria, leishmaniasis), fungal (histoplasmosis,
candidiasis).

¢ Non-Infectious Causes: Autoimmune diseases (SLE, RA), malignancies
(lymphomas, leukemia), drug-induced fevers, inflammatory disorders
(sarcoidosis).

e Fever of Unknown Origin (FUO): Fever >38.3°C on multiple occasions for >3
weeks without diagnosis after appropriate investigations.

Reference: Petersdorf RG, Beeson PB. Fever of unexplained origin: report on 100
cases. Medicine (Baltimore). 1961;40:1-30.

Diagnostic Approach

o History Taking: Onset, duration, associated symptoms, medications, travel,
occupation, vaccination, exposure.

e Physical Examination: Complete systemic assessment.
* Investigations:

o Hematology: CBC, ESR, CRP

o Biochemistry: LFT, RFT, LDH



o Microbiology: Cultures (blood, urine, sputum), serologies (dengue,
typhoid, HIV)

o Imaging: Chest X-ray, abdominal ultrasound, CT/MRI
o Biopsy: For suspected neoplastic or granulomatous causes

Reference: Bleeker-Rovers CP, Vos FJ, de Kleijn EM, et al. A prospective multicenter
study on fever of unknown origin: the yield of a structured diagnostic protocol.
Medicine (Baltimore). 2007;86(1):26-38.

Management Strategies

« Symptomatic Management: Antipyretics (paracetamol, ibuprofen), adequate
hydration, rest.

o Etiological Management:
o Infectious: Targeted antimicrobials.
o Autoimmune: Steroids, DMARDs, biologics.
o Malignancies: Oncology-directed care.
o Drug-induced: Discontinuation of suspected drug.

Reference: Cunha BA. Fever of Unknown Origin: Clinical Overview of Classic and
Current Concepts. Infect Dis Clin North Am. 2007;21(4):867-915.

Special Populations Considerations
¢ Neonates/Infants: Early aggressive evaluation due to risk of sepsis.

« Elderly: Blunted febrile response; vigilance needed for atypical infections and
malignancies.

¢ Immunocompromised: Atypical presentations common; early empiric therapy
often warranted.

Reference: Arnow PM, Flaherty JP. Fever of unknown origin. Lancet.
1997;350(9077):575-580.

Recent Advances and Clinical Guidelines

o IDSA 2021 Guidelines: Focus on rational antimicrobial use and antimicrobial
stewardship.

e WHO Tropical Fever Guidelines 2022: Emphasize early rapid diagnostic tests
for malaria, dengue, and other tropical diseases.

 Procalcitonin & CRP: Biomarkers to differentiate bacterial vs. non-bacterial
infections.

Reference:

o IDSA: Tunkel AR et al. Practice guidelines for the evaluation of fever of
unknown origin. Clin Infect Dis. 2021;72(4):e129—-e164.

e WHO: WHO guidelines on management of tropical fevers. 2022.



4. Question Bank

Q1. Which of the following best defines fever?

A. Any rise in body temperature

B. Temperature above 37.5°C

C. Regulated rise in core body temperature above 38.0°C
D. Result of heat stroke

Q2. Which cytokine is a major endogenous pyrogen?
A IL-4

B. IL1

C. IFN-y

D.IL-10

Q3. In evaluating fever of unknown origin (FUO), which is least useful initially?
A. Comprehensive history

B. Empirical antibiotics

C. Physical examination

D. Basic laboratory tests

Q4. Which pattern of fever is characteristic of malaria?
A. Continuous

B. Remittent

C. Intermittent

D. Relapsing

Q5. What is the most appropriate first-line antipyretic for an adult outpatient?
A. Aspirin

B. Ibuprofen

C. Acetaminophen (Paracetamol)

D. Naproxen

Q6. Which of the following is not a cause of non-infectious fever?
A. Rheumatoid arthritis

B. Hodgkin’s lymphoma

C. Drug fever

D. Influenza virus infection

Q7. In a patient with suspected sepsis, which is the most appropriate immediate
action?

A. Start antiviral therapy

B. Obtain blood cultures and start broad-spectrum antibiotics

C. Order abdominal ultrasound

D. Begin corticosteroids

5. Correct Answers with Justifications

e Q1 —Correct Answer: C
Rationale: Fever is a regulated physiological response due to hypothalamic set
point elevation above 38.0°C.



e Q2 — Correct Answer: B
Rationale: IL-1 is a primary endogenous pyrogen acting on the hypothalamus
to reset the temperature.

e Q3 — Correct Answer: B
Rationale: Empirical antibiotics without clear etiology may obscure diagnosis
in FUO.

e Q4 — Correct Answer: C
Rationale: Malaria often presents with intermittent (paroxysmal) fever
correlating with RBC rupture cycles.

e Q5 — Correct Answer: C
Rationale: Paracetamol is first-line due to its safety profile and tolerability in
outpatient settings.

e Q6 — Correct Answer: D
Rationale: Influenza is an infectious cause; the others are non-infectious
contributors to fever.

e Q7 — Correct Answer: B
Rationale: Early initiation of broad-spectrum antibiotics with blood cultures is
the cornerstone of sepsis management.

Reference for Question Justifications: Cunha BA. Fever and fever of unknown origin:
review, recent advances, and lingering dogma. Emerg Infect Dis. 2007;13(7):971-977.

6. Conclusion

This CME module provides a comprehensive review of fever, integrating the
physiological basis, diagnostic pathways, and modern management approaches.
Emphasis is placed on a systematic diagnostic approach, appropriate investigations,
and individualized treatment tailored to specific etiologies. Clinicians must remain
vigilant to identify serious underlying causes, prevent delays in treatment, and
optimize patient care.

Key learning outcomes reinforced include:
e Clear understanding of fever physiology.
o Systematic diagnostic evaluation skills.
o Recognition of varied causes — infectious, autoimmune, and neoplastic.

e Familiarity with evidence-based guidelines and updated management
protocols.

Continued education and periodic updates are essential for enhancing patient care
outcomes, minimizing diagnostic delays, and optimizing resource utilization.
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