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Autism is no longer considered incurable.  Numerous reports have documented cures of autism, especially 

in young children.  In addition, transient improvement in symptoms of ASD has been reported during 

natural fever in response to infection, suggesting the potential use of fever as a therapy leading to a cure.  

Fever has proven to be very effective in treatment of human disorders.  In the past, fever in response to 

malaria was successfully used to cure >84% of individuals with the terminal condition dementia paralytica.  

Malariotherapy has also been used to treat human immunodeficiency virus.  Pertinent to autism, recent 

approaches to alleviate symptoms using heat alone include Sulforaphane (a phytochemical derived from a 

number of cruciferous vegetables, including broccoli), which has a fever-like effect, and the use of hot water 

baths to increase body temperature.  However, these two means of producing heat do not include the 

involvement of the immune response, which provides antibodies, inflammatory cytokines, and other means 

of alleviating the symptoms of autism.  It is suggested that trials of various means of producing fever be 

conducted in populations of individuals with autism.  Of note, it is essential that the cause(s) of any induced 

fever can be cured.  Herpes might be considered as a cause of fever that would be effective in alleviating 

symptoms of autism.  A naturally-occurring infection in humans, herpes has been reported to be cured.  

Overall, the literature to date suggests that purposeful induction of fever is a promising approach in the 

search for an alleviation and/or cure of ASD.    
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INTRODUCTION 

Scientists have recently determined that autism is a “dynamic 

encephalopathy” because it changes.1   The most dramatic 

changes reported are those that document cures.2-7 These 

reports include groups of individuals that had autism 

diagnosed at a young age who later no longer showed any 

significant symptoms of autism as they aged.  In contrast, 

transient changes in autism have been reported in which 

improvement of symptoms of autism spectrum disorder 

(ASD) have occurred in response to infectious fever.8-10 

This review focuses on the role of fever in the progression of 

autism and how fever might bring relief to autistic 

individuals. 

 

AUTISM SPECTRUM DISORDER IS A DYNAMIC 

ENCEPHALOPATHY 

Lord et al.2 reported patterns of developmental trajectories in 

toddlers with autism.  Seventy-eight children (18 - 36 months) 

were tested every 2 months for 1.5 years using standardized 

assessments of ASD.  The results demonstrated variability in 

early trajectories and support the need for early identification.  

Very few children under 24 months of age received any 

ASD-targeted interventions, and none more than an hour a 

week.  After 24 months, the amount of treatment generally 

increased and included: non-categorical preschool/toddler 

classes, home-based weekly non-categorical early childhood 

sessions, individual speech therapy, and/or a few hours of 

home-based applied behavior analysis.  With these 

interventions, nearly one-third of the children who had a 

diagnosis of ASD showed steady improvements in social-

affect and increases in the slope of acquisition of verbal skills 

up to the end of the study (around age 36 months).   

 

In a later report, Fein et al3 found optimal outcome (i.e., 

losing all symptoms of ASD in addition to the diagnosis, and 

functioning within the non-autistic range of social interaction 

and communication) in about a third of 112 subjects. 

Participants ranged from 8.1 years to 21.75 years in age.   

The authors cite 2 other manuscripts from their group that 

also reported that some children with an original diagnosis of 

autism at a young age (around 2 years) and who received 

(mostly behavioral) intervention lost the diagnosis by the age 

of 4 years: Sutera et al4 report that the clearest distinguishing 

factor for those children who lost the diagnosis was motor 

skills at age 2.  Helt et al5 state that predictors of recovery 

include relatively high intelligence, receptive language, 

verbal and motor imitation, and motor development, but not 

overall symptom severity.  Unfavorable signs include 
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presence of seizures, mental retardation and genetic 

syndromes. 

 

A prospective study of toddlers with ASD compared 

cognitive, social, and communication skills of 89 children at 

an average age of 21.5 months and after reassessment ~2 

years later at an average of 46.9 months of age.6 Stability of 

ASD diagnosis was high (100%), with diagnosis of autism 

stable in 74% of cases, compared to 83% in PDD-NOS 

(Pervasive Development Disorders - Not Otherwise Specified) 

and 81% in non-ASD groups.  In contrast, worsening of 

social disability symptoms resulting in autism diagnosis was 

noted in 17% of toddlers initially diagnosed with PDD-NOS 

and in 19% of toddlers with initial diagnosis of non-ASD 

disorder, while marked improvement was noted in 

approximately one-fourth of children initially diagnosed with 

ASD, warranting re-diagnosis to PDD-NOS.  These results 

suggest particular relevance of the assessment of verbal and 

nonverbal communication skills to define subtypes with ASD 

for children in the second year of life.  It was also noted that 

consideration of cognitive, social, and communication skills 

at the same time increases the accuracy of diagnostic 

classification and prediction of outcome.  The investigators 

emphasized the importance of early identification of ASD so 

that appropriate interventions and therapies can be 

implemented.  Cures have been documented to be long 

lasting.  A more recent similar report found that some 

children diagnosed with autism as toddlers had no symptoms 

two decades later.7 These reports of alleviation from ASD 

symptoms indicate that these cures were permanent.  The 

individuals who were deemed free of ASD symptoms 

participated in therapy throughout their recovery.  

  

EFFECTS OF FEVER 

An example of autism as a dynamic encephalopathy is the 

improvement of symptoms when an autistic individual has an 

infectious fever, as has been reported. Curran et al.8 carried 

out a prospective study of 30 children between the ages of 2-

18 years with ASD during and after experiencing a fever. 

Children with genetic disorders were excluded from the study.  

Parental responses to the Aberrant Behavior Checklist were 

collected during fever (body temperature > 100.4oF) and after 

the child was without symptoms and fever for 7 days.  

Control data was gathered from parents of 30 afebrile 

children with ASD matched for age, gender, and language 

skills.  Autistic children were more likely to show fewer 

aberrant behaviors (irritability, hyperactivity, stereotypy, 

inappropriate speech) during fever than children with a 

diagnosis of PDD-NOS or Asperger’s.  Time-by-group 

interactions from the repeated measures analysis of variance 

were significant for all measures (irritability, P = 0.016; 

lethargy, P = 0.002; hyperactivity, P = 0.001; stereotypy, P = 

0.006; inappropriate speech, P = 0.003).  Stratified analyses 

of fever group patients showed no marked differences in the 

mean patterns of aforementioned aberrant behaviors among 

patients with higher (> 102.0oF) and lower fevers (100.4-

102.0oF), suggesting that lowering of aberrant behavior 

during fever did not depend on the degree of the fever.  

Similar findings were seen between subject groups with 

higher and lower lethargy, suggesting that reduction of 

aberrant behavior during fever also did not depend on the 

amount of lethargy measured at that time. The lowering of 

symptoms in the autistic children who had fever, however, 

was transient, with symptoms recurring after the fever was 

gone.  The authors reported that anecdotal reports suggest 

that effects that are stimulated by fever are not evoked by 

high ambient heat associated with a sauna, hot summer 

weather, or physical activity. Their data suggested that the 

effects from fever persisted in both less sick patients and 

those with severe illness. They concluded that the effects of 

fever were not solely the byproduct of general effects of 

sickness on behavior, but possibly included underlying 

biological mechanisms involving immunologic and 

neurobiologic pathways, intracellular signaling and synaptic 

plasticity. 

 

A workshop report from SFARI (Simons Foundation Autism 

Research Initiative) held on April 1, 2010 summarized 

several reports pertinent to our discussion.9  The neural link 

between fever and behavior could be a result of fever’s effect 

on noradrenergic neurons in the locus coeruleus (LC) in the 

brain.10  Mehler and Purpura10 proposed that febrigenesis and 

the changes associated with fever in autism depend on 

selective normalization of key components of a functionally 

impaired locus coeruleus-noradrenergic (LC-NA) system.  

Fever temporarily restores the modulatory functions of the 

LC-NA system specification and neural network use and 

modulation linked to the core behavioral features of autism.  

The association of fever with alleviation of autistic symptoms 

suggests the potential intentional use of fever as a therapy.  

The fact that the LC is in the brain10 and lymphatics have 

recently been discovered in the brain11 proposes a possible 

role of the association between the LC and lymphatics in 

causing autism, in addition to possibly curing autism.  

Ghanizadeh12 questioned if fever and neuroinflammation play 

a role in the neurobiology of autism and concluded that this is 

most probably true by altering glutamate levels in the brain, 

and thereby having an impact on the symptoms of autism. 

The role of neuroinflammation in ASD is currently being 

investigated.13   Extending that approach to the intentional 

use of fever to cure autism would be an important next step.  

  

EFFECTS OF HEAT ALONE ON ASD SYMPTOMS  

A study questioning the effect of heat alone on the symptoms 

of autism was conducted by Ferretti et al.,14 who investigated 

the effect of heat (102oF) compared to the control condition 

(98oF) in a water therapy pool. The study included fifteen 

children (5 - 17 years old): ten children with ASD and history 

of fever and five children with ASD without history of fever 

as controls.  Children with ASD and history of fever response 

received two treatment conditions.  First, to ensure the safety 

of the approach, the 5 control subjects without a history of 

fever completed the hyperthermia condition and suffered no 

ill effects.  The 10 subjects with ASD and a history of fever 

response then completed the hyperthermia condition and 

control condition at the water therapy pool.  Improvements in 

social cognition and repetitive/restrictive behaviors were 

observed in children at the high temperature using parent and 
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rater assessments.  Side effects (redness, nausea) were 

minimal and were the same as those in a hot tub.  The results 

showed improvement of socialization and repetitive and 

restricted behaviors during the hyperthermia condition, and 

that it was safe to increase children’s temperatures into the 

fever range.  The temperature increase caused significant 

improvement on both clinician ratings and parent ratings 

(both blinded to the temperature of the pool).  Each child’s 

fever response history was correlated with the improvements 

observed at the elevated temperature.  Improvements were 

similar to those observed during febrile exposure: increased 

cooperation, communication, and social reciprocity, and 

decreased hyperactivity and inappropriate vocalizations.  The 

authors stated that this was the first study exploring direct 

effects of temperature on ASD symptoms.   They found that 

those with a history of marked fever response had the most 

observable behavior changes (which were similar to those 

observed by parents during at home febrile episodes). Such a 

means of increasing the temperature of the body would not 

elicit the body’s response to infection, which includes an 

immune response (production of antibody and a cell-

mediated response) and production of inflammatory 

cytokines, such as Interleukin-1 and tumor necrosis factor.15  

The advantage of use of infection in causing a therapeutic 

fever has not yet been demonstrated. 

 

SOME PHYSIOLOGIC ABNORMALITES OF ASD 

The majority of studies on issues of ASD have involved very 

few subjects.  This has contributed to conflicting reports in 

autistic individuals.  For example, increased cerebral blood 

flow has been documented in subjects with ASD,16 and, in 

contrast, general hypoperfusion of the brain has been 

reported by others.17  Reynall and Harris18 present an 

explanation associating autism with a decrease of  gamma 

amino butyric acid causing increased production of glutamate, 

triggering release of vasodilators and increased blood flow.   

Although the idea that fever may decrease autism symptoms 

by improving  brain blood flow is still is question,12 fever, of 

course, is associated with an elevation of body temperature 

and the increased production of pro-inflammatory immune 

cytokines.  Fever may reduce some symptoms of autism 

because it has been shown to reduce blood glutamate levels.12   

This increase in glutamate in the blood19 and brain19,20 of 

individuals with autism has been reported, and the increased 

glutamate has been suggested to contribute to the 

pathophysiology of autism.21,22 

 

Regarding the positive effect of lowering the symptoms of 

autism by infectious fever described above, it should be 

noted that the fevers were of short duration.  When the fever 

subsided, the autistic symptoms returned to their pre-fever 

level.  The infection causes an immune response, which 

could play a significant role in providing increased health by 

restoration of homeostasis. Certainly there is a 

communication between the immune and nervous systems.23  

For example, Herbert describes the contribution of the 

environment and environmentally vulnerable physiology to 

ASD.24 

Immune and autoimmune considerations of ASD have been 

described by Gesundheit et al.25  Furthermore, Shen et al. 

reported that altered  plasma levels of chemokines in autism 

are associated with social behaviors,26 and Filiano et al.27 

described the unexpected role of interferon gamma in 

regulating neuronal connectivity and social behavior.      

 

MALARIOTHERAPY AND FEVER 

It has been known since ancient times that Hippocrates used 

malaria fever to produce a calming effect on epileptic 

people.28 Most prominent in citations from the past is Julius 

Wagner-Jauregg, a Nobel prize winner of 1927, who 

described the therapeutic value of malaria inoculation and 

resultant fever in the treatment of neurosyphilis, also known 

as dementia paralytica, considered an incurable disease.29,30  

A history of the use of fever to cure the progressive paralysis 

caused by a syphilitic brain disease was given in the Nobel 

lecture by Julius Wagner-Jauregg.29  At the time of the award 

of the Nobel prize, Wagner-Jauregg stated the use of fever 

(from malaria) was currently used in all the countries of 

Europe, and in North and South America, South Africa, the 

Dutch East Indies, and Japan.  In his experience, 84.8% of his 

patients obtained a full remission and 12.1% a partial 

remission after malariotherapy, and that only 1 in 38 had to 

be committed to an asylum.  The treatment was performed in 

the hospital with monitoring of patients’ vital signs and 

laboratory tests.  A strain of tertian malaria (i.e., causing a 

fever every other day) was given by injection.  This strain 

was very sensitive to quinine, which cured the malaria 

completely and permanently.  When tertian malaria was 

acquired naturally, the patients remained carriers of the 

plasmodium, and the paralysis would recur.  Therefore, the 

patients were kept under mosquito-proof netting during the 

duration of the treatment.  The malaria was cured with 

quinine sulfate.   After penicillin was discovered and proved 

to cure syphilis, the use of malaria treatment was 

discontinued.28,30  However, other means of producing a fever 

were tried, including introduction into the patient of a 

parasitic disease, injection of a foreign protein, injections of 

sulphur, administration of diathermy or radiotherapy, placing 

the patient in an electromagnetic field, simple immersion of 

the individual in a hot bath, or placing the patient in a heat 

cabinet.28   

 

More recently, Freitas et al30 described historic and recent 

uses of the curative effect of fevers following treatment with 

malaria. Malariotherapy has been used to treat human 

immunodeficiency virus in China, syphilis, mental disease, as 

well as Lyme disease. Recent research in mouse models of 

autism has used fever induced by lipopolysaccharide.31 

 

SULFORAPHANE AND FEVER 

Sulforaphane, a phytochemical derived from a number of 

cruciferous vegetables, most notably broccoli sprouts, has 

metabolic effects that in some ways resemble that of fever.32  

It has potent activity in upregulating genes that control 

mechanisms involved in oxidative stress and inflammation, 33 

which are mechanisms involved in autism.1  
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Singh et al32,33 described the fever-like effect of Sulforaphane 

and its intracellular effects in addition to results of their 

clinical trial of Sulforaphane in young adults with autism.  

Using Sulforaphane as a treatment of autism, Singh et al.32 

demonstrated that Sulforaphane, administered by daily oral 

doses (50-150 umol) for eighteen weeks, followed by four 

weeks without treatment, substantially improved behavior of 

29 young men with moderate to severe ASD.  The autism 

was assessed by the Aberrant Behavior Checklist, Social 

Responsiveness Scale, and Clinical Global Impression 

Improvement Scale.  Participants receiving Sulforaphane, vs. 

closely matched placebo controls, showed improvement in 

social interaction, abnormal behavior, and verbal 

communication.  After discontinuation of treatment, total 

scores on all scales rose toward pretreatment level.  In a more 

recent report, Singh and Zimmerman33 describe the fever-like 

effect of Sulforaphane and intracellular effects in addition to 

results of a clinical trial of Sulforaphane in young adults with 

autism.    Liu et al34 described several ASD-associated basic 

physiological pathways that can be regulated by the small 

molecule phytochemical Sulforaphane and suggested how 

biomarkers could guide novel treatment strategies to correct 

these biochemical abnormalilties in order to improve core 

and associated symptoms of ASD. 

 

NORMAL BODY TEMPERATURE AND FEVER 

The “normal” functioning of the body’s many processes are 

rhythmic. Humans, like all other organisms that inhabit Earth, 

have a rhythmic order underlying life.35 Actually, change and 

not constancy is the norm of life and the rhythmic timing of 

change makes predictability a reality. This applies to body 

temperature36 and virtually every other body function in 

humans, that rises and falls every 24 hours in relation to the 

daily light and dark spans with a so-called 

circadian/24h/diurnal rhythm.37 Body temperature (oral or 

rectal) typically is lowest upon arising and highest in late 

activity (late afternoon or early evening). 

 

Many if not all disease symptoms also express predictable 

peaks/troughs throughout the day/night in relation to one’s 

sleep/wake schedule.38 This includes certain aspects of fever, 

including acute onset of bacterial infection more prevalent in 

the morning (~06:00-10:00h) and of viral infection in the 

afternoon/evening (~16:00-22:00h).39 Of interest, fever of 

children infected with plasmodium falciparum malaria 

parasite is ~3.5-fold more frequent at 18:00h than 06:00h40 

and fever onset in neutropenia is 5.5-fold more frequent at 

~21:30h than 09:00h.41  

 

Thus, for diagnostic and treatment purposes in order to 

possibly better affect underlying mechanisms and thereby 

more effectively alleviate symptoms, time of day, or more 

correctly, stage of rhythm, should to be taken into account 

when attempting to induce fever in ASD. 

 

SUMMARY 

While autism was once considered to be an incurable 

disorder, this is no longer the case, with many 

documentations of cures.  In addition, the finding that fever 

alleviates symptoms of autism is promising.  Some 

approaches that might be beneficial include using 

lipopolysaccharide-induced fevers, as has been tested in 

mouse models.31  In addition, Sulforaphane has been 

documented to produce fever-like effects, and shows promise 

as a productive treatment of autism.33   

 

It is critically important, if fever treatment of autism is used, 

that the cause of fever can be cured.  As noted above, 

Wagner-Jauregg used a strain of malaria that could be cured 

by quinine.  Because it has been documented that 

autohemotherapy cures herpes infections,42 the use of herpes 

in the induction of fever to treat autism should be considered.  

The literature to date suggests that purposeful induction of a 

fever that can be cured warrants further investigation in ASD 

and related disorders in an attempt to alleviate symptoms 

and/or cure afflicted individuals. 
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