
Page 1

In Defense of Fever

Paul A. Offit

Division of Infectious Diseases

Children’s Hospital of Philadelphia

Perelman School of Medicine

The University of Pennsylvania

Question

Why is it that every warm- and cold-blooded animal 

that walks, flies, swims or crawls on the face of the 

earth for the past 600 million years has the capacity 

to make fever?
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Question

Isn’t it possible that fever is part of our immune 

response, adaptive to our environment? And isn’t it 

then possible that reducing fever might prolong or 

worsen illnesses?

Fever Therapy
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Syphilis
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The Fever Cabinet

Malaria parasites
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Julius Wagner-Jauregg

Malaria Therapy
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Does treating fever worsen 

illness?
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Experimental Animals

Matthew Kluger—The Lizard Experiments
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The lizard studies

 Matthew Kluger injected 141 lizards with a 
potentially fatal dose of Aeromonas hydrophila and 
placed them in chambers with varying 
temperatures.

 At 93oF, 0 percent of the animals survived

 At 97oF (normal lizard temp), 25 percent survived

 At 104oF, 75 percent survived

Kluger, M.J., D. H. Ringler, and M. R. Anver, “Fever and Survival,” Science (1975) 
188: 166-168; Bernheim, H.A., M.J. Kluger, “Fever: Effect of Drug-Induced 
Antipyresis on Survival,” Science (1976) 193: 237-239 
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The lizard studies

 Next, Kluger injected lizards with Aeromonas 
hydrophila and either treated them with an 
antipyretic or placebo.

 Lizards that were allowed to increase their body 
temperature (by entering a high-temperature 
chamber) survived for one week

 Lizards that were treated with an antipyretic were 
dead in three days

Kluger, M.J., D. H. Ringler, and M. R. Anver, “Fever and Survival,” Science
(1975) 188: 166-168; Bernheim, H.A., M.J. Kluger, “Fever: Effect of Drug-
Induced Antipyresis on Survival,” Science (1976) 193: 237-239 
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Other animal model studies

 Antipyretics decreased survival in:

 ferrets infected with influenza

 dogs infected with herpesvirus

 goldfish and sockeye salmon infected with aeromonas

 mice infected with coxsackievirus, polio, or herpes

 rabbits infected with pneumococcus, staph, E. coli, 
pseudomonas, streptococcus, pasteurella, myxovirus or 
vaccinia virus 

What about people?
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Human studies

 In 1975, researchers at the University of Illinois 
College of Medicine inoculated 45 adult volunteers 
with rhinovirus.

 Half of the volunteer were treated with aspirin 
and half with placebo.

 Aspirin-treated patients shed virus significantly 
longer than placebo-treated patients.

Stanley, E. D., G. G. Jackson, C. Panusarn, et al., “Increased Virus Shedding with 

Aspirin Treatment of Rhinovirus Infection,” Journal of the American Medical 

Association (1975) 231: 1248-1251. 
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Human studies

 In 1989, researchers at Johns Hopkins Hospital 
studied 72 children <12 years of age with varicella.

 Half were treated with acetaminophen and half 
with placebo.

 The time to healing of all blisters was 
significantly longer in the acetominophen-treated 
group.

Doran, T.F., C. De Angelis, R. A. Baumgardner, E.D. Mellts, “Acetominophen: More 

Harm Than Good for Chickenpox,” Journal of Pediatrics (1989) 114: 1045-1048. 
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Human studies

 In 1990, researchers at the University of 
Adelaide in South Australia inoculated 60 adults 
with rhinovirus and treated with aspirin, 
acetominophen, ibuprofen, or placebo

 Those treated with antipyretics shed virus longer, 
had lower antibody responses, as well as worsened 
congestion, coryza, sneezing, sore throat, 
lymphadenopathy, and cough.

Graham, N.M.H., C.J. Burrell, R.M. Douglas, et al., “Adverse Effects of Aspirin, 

Acetominophen, and Ibuprofen on Immune Function, Viral Shedding, and Clinical Status 

in Rhinovirus-Infected Volunteers,” Journal of Infectious Diseases (1990) 162: 1277-1282. 
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Human studies

 In 1992, researchers at the University of Helsinki 
in Finland studed 102 children with salmonella 
gastroenteritis.

 Children without fever shed bacteria in their 
stools for 12 days.

 Children with fever ≥104oF shed bacteria for 
only 2 days.

El-Radhi, A.S., T. Rostila, T. Vesikari, “Association of High Fever and Short Bacterial 

Excretion After Salmonellosis,” Archives of Diseases of Childhood (1992) 67: 531-532. 
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Human studies

 In 1994, researchers at the Fujimoto Children’s 
Hospital in Japan studied 208 children with fever 
and URIs.

 Half of the patients received frequent doses of 
acetominophen and half didn’t.

 Those treated with antipyretics were more likely 
to develop pneumonia requiring hospitalization.

Sugimura, T., T. Fujimoto, H. Motoyama, et al., “Risks of Antipyretics in Young Children 

with Fever Due to Infectious Disease,” Acta Paediatrica Japonica (1994) 36: 375-378. 
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Human studies

 In 2000, researchers at the University of 
Maryland School of Medicine inoculated adult 
volunteers with influenza or shigella.

 Half of the patients were treated with aspirin or 
acetominophen and half weren’t.

 Subjects treated with antipyretics had illnesses 
lasting 3 to 4 days longer.

Plaisance, K.I., S. Kudaravalli, S.S. Wasserman, et al., “Effect of Antipyretic Therapy on the 

Duration of Illness in Experimental Influenza, Shigella sonnei, and Rickettsia rickettsii 

Infections,” Pharmacotherapy (2000) 20: 1417-1422. 
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Human studies

 In 2005, researchers at the University of Miami 
School of Medicine studied 82 patients admitted to 
the trauma intensive care unit. Half were treated 
aggressively whenever they developed a fever and 
half weren’t.

 Those treated with antipyretics were more likely 
to develop infections and more likely to die from 
those infections than those who weren’t treated.

Schulman, C.I., N. Namias, J. Doherty, et al., “The Effect of Antipyretic Therapy Upon 

Outcomes in Critically Ill Patients: A Randomized, Prospective Study,” Surgical Infections 

(2005) 6: 369-375. 
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Human studies

 In 2016, researchers in Hungary summarized 42 
studies that examined the relationship between 
fever and survival in patients with sepsis. The 
mortality rate was:

 22% in patients with fever.

 31% in patients with normal temperatures.

 47% in patients with temperatures less than normal

Rumbus, Z., R. Matics, P. Hegyi, et al.,  “Fever Is Associated with Reduced 

Hypothermia with Increased Mortality in Septic Patients: A Meta-Analysis of 

Clinical Trials,” PLOS One (2017) doi:10.1371/journal.pone.0170152. 
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What happens when we treat 

fever?
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Why does fever enhance 

survival?
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Why does fever enhance survival?

 Innate immune system works better at higher 
temperatures.

 Neutrophils travel to sites of infection and ingest 
and kill bacteria at higher temperatures.

 This explains studies showing that antipyretics 
worsened bacterial infections like shigella, 
bacterial pneumonia, and sepsis.
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Why does fever enhance survival?

 Adaptive immune system works better at higher 
temperatures.

 B cells and helper T cells are more efficient at 
higher temperatures.

 This explains studies showing that antipyretics 
lessened antibody responses or prolonged 
symptoms in patients with viral infections.

Antipyretics and vaccines
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Antipyretics and vaccines

 In 2009, researchers in the Czech Republic 
divided 459 children into two groups; one group 
received acetominophen every 6-8 hours; the other 
didn’t.

 Significant decrease in antibody responses to 
pneumococcus, Hib, diphtheria, tetanus and 
pertussis, which persisted after booster dosing.

Prymula, R., C.-A. Siegrist, R. Chilbek, et al., “Effect of Prophylactic Paracetamol 

Administration at Time of Vaccination on Febrile Reactions and Antibody Responses in 

Children: Two Open-Label, Randomised Controlled Trials,” Lancet (2009) 374: 1339-1350. 
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Antipyretics and vaccines

 In 2018, researchers in Australia examined 3,317 
children given an influenza vaccine who did or 
didn’t receive antipyretics.

 Antipyretics significantly lowered influenza-
specific antibody responses.

Li-Kim-Moy, J., N. Wood, C. Jones, et al., “Impact of Fever and Antipyretic Use on Influenza 

Vaccine Immune Responses in Children,” Pediatric Infectious Disease Journal, February 19, 

2018, doi:10.1097/INF.0000000000001949 



Page 18

Antipyretics and society
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Antipyretics and society

 In 2014, researchers in Canada found that people 
who used antipyretics during influenza season 
were more likely to shed virus for longer and 
more likely to leave the home and spread the 
illness.

 Found that societies that used antipyretics more 
frequently suffered a 5 percent increase in 
influenza cases and deaths and estimated that 
avoiding antipyretics would save 700 lives in the 
US and 40,000 lives in the world a year.

Earn, J.D., P.W. Andrews, B.M. Bolker, “Population-Level Effects of Suppressing Fever,” 

Proceedings of the Royal Society (2014) 281: 1-5. 
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Why do we treat fever?

Prevent brain damage
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Fever and brain damage

 Natural or physiological fever doesn’t cause 
brain damage. Environmental fevers, most 
typically encountered by athletes, outdoor 
laborers, and military personnel can cause heat 
stroke.

 Heat stroke, characterized by confusion, 
headache, dizziness, muscle breakdown, kidney 
failure, multi-organ failure, and death

 Heat stroke causes about 600 deaths a year in the 
US.

Prevent febrile seizures
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Febrile seizures

 Occurs in about 5 percent of children between 6 
months and 5 years of age.

 Febrile seizures are benign; children with febrile 
seizures are indistinguishable developmentally from 
children who don’t have febrile seizures.

 Recent review of 26 randomized clinical trials of 2,470 
children concluded that antipyretics don’t prevent 
febrile seizures. 

Offringa, M., R. Newton, “Prophylactic Drug Management for Febrile Seizures in Children,” Cochrane 
Database Systematic Reviews (2012) doi: 10.1002/14651858.CD003031.pub2; Seinfeld, D.S., J.M. 
Pellock, “Recent Research on Febrile Seizures: A Review,” J Neurology and Neurophysiology (2013)

To feel better



Page 22

43

To feel better

 Treating fever lowers our metabolic rate and 
lessens symptoms such as headache, muscle aches, 
and fatigue.

 You’re not supposed to feel better. You’re 
supposed to stay under the covers, stay warm, and 
ride out the infection. Not leave the house and 
spread the infection to others.

Pharmaceutical companies 

haven’t helped
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Invented in 1895

Invented in 1955
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Invented in 1974

Hippocrates
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Hippocrates

 Hippocrates believed that disease occurred when 
one of the four humors—black bile, yellow bile, 
blood, and phlegm—was produced in excess.

 The purpose of fever, according to Hippocrates, 
was to cook the raw humor, leading to healing.

 He believed that fever was an important response 
to infection, not an innocent bystander.


