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Abstract
Fever is an important component of the immune response. An elevated body temperature has
several effects. Certain chemicals in the immune system react with the fever-inducing agent and
trigger the resetting of the thermostat. These immune system chemicals also increase the
production of cells that fight off the invading bacteria or viruses. Higher temperatures also inhibit
the growth of some bacteria and speed up the chemical reactions that help the body’s cells repair
themselves. Changes in blood circulation may cause the heart rate to increase, which speeds the
arrival of white blood cells to the sites of infection.
INDIBA is a Spanish Medical Device company specialized in the manufacture of Radiofrequency
hyperthermia devices addressed to rehabilitation, medical aesthetics but also other purposes
such as wellbeing or veterinary medicine.
Hyperthermia is a key element of the mechanism of action of INDIBA technology. Hyperthermia
and fever share common physiological mechanisms that are relevant for health maintenance
and its therapeutic applications. For that reason, the scientific community continues researching
for a better understanding and improving its use in medical applications and disease prevention.
In this short communication our Medical Department introduce the relevance of the relation
between temperature and immune system
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The adaptive value of fever in infectious illness appears to be that it potentiates the immune
response.
The human body, among other constants, has an optimal range of temperatures (homeothermy)
which only applies to the core temperature (37° C) in which the natural physiological processes
take place (1). Sometimes body normal temperature can be altered by increasing or decreasing.
Temperature above the normal range, febrile temperature, can result from fever or
hyperthermia (HT) (2).
Fever is a reaction of the body to many infections:
“… body uses mild fever as its own defense mechanism against infection, so there is a preexisting
biological rationale for the use of heat.”(3)
To which a natural generalised HT is a symptom (4).
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Fever is triggered by the hypothalamus, the portion of the brain in charge of body temperature
control, and body temperature does not rise over 41.1° C. Whilst HT happens when the
hypothalamus cannot control the body temperature increases over 40° C (2). Also body reaction
to each is different, during fever peripheral blood vessels constrict whilst in HT dilate to dissipate
heat (5).
“Fever is a cardinal response to infection that has been conserved in warm and cold-blooded
vertebrates for over 600 million years of evolution. The fever response is executed by integrated
physiological and neuronal circuitry and confers a survival benefit during infection” (6).
Curiously the use of antipyretic drugs to control fever in humans suffering of influenza virus,
showed and increase by 5% of mortality (7), rabbits infected with rinderpest virus also increased
their death rate when treated with antipyretics (8). But this is not the general rule specially in
extreme inflammation or uncontrolled fever (6).
Fever plays a key role in relation to infection and immunology stimulation (9). It enhances the
capacity of the blood-borne naïve lymphocytes to penetrate into the lymph nodes preferentially
through the high endothelial venules promoting immune surveillance during infection and
inflammation (5, 6). Fever also triggers the release of Heat Shock Proteins some of which are
involved in the adaptative immunity regulation (10) and activation of macrophages (11).
Pyrogenic cytokines, that are produced in response to the pathogenic stimuli mediate the fever
production, also operate locally to orchestrate immunity in the infected tissues (12). Neutrophil
recruitment to local sites of infection, and other distant tissues, increase under thermal stress
(13). Dendritic cells increase their action and change their body distribution under fever
conditions to be more accessible to lymphocytes (6).
Diathermy and its role in the immune system
The human body Diathermy is the technical word to describe an artificial generation of HT on
biological tissues, which can be reach by different means such as radiofrequency currents or
ultrasounds. Although diathermy in our domain is mainly known for other purposes (rehab, pain
management, regeneration, body contour or skin tightening), its action on the immune system
has been reported many times specially in relation to diathermy and oncologic treatments. In
oncology, HT can be used in an ablative and a non-ablative form, and besides the direct action
on tumours is has been described other effects in relation to the immune system stimulation
(14, 15).
“Hyperthermia (HT) has been proven to modulate directly or indirectly cells of the innate and
adaptive immune system… in vivo examinations showed that natural killer cells and phagocytes
like granulocytes are directly activated against the tumour by HT. Since heat also activates
dendritic cells (DCs), HT should be combined with further death stimuli to allocate tumour
antigen… Treatments with the addition of HT therefore can be considered as a personalised
cancer treatment approach by specifically activating the immune system against the individual
unique tumour.” (15)
HT has also been described to improve autoimmune diseases (16, 17), to reduce the antigenic
load of wart virus (18), to increase natural killer cell cytotoxic activity and recruitment to tumour
sites (19),or to increase proliferation of T cells as well as lymphocytes (20, 21) among other
effects.
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Considering all the above-mentioned effects and actions, the use of HT has been proposed as a
useful technique to strengthen the body immune system:
“Another reason for considering thermal approaches in infectious disease is the ability to noninvasively deliver the energy required to generate the necessary heat. A third is that thermal
approaches have the potential to result in the physical destruction of bacterial cells and thus
retain their efficacy irrespective of the metabolic or even antibiotic resistance status of the
offending pathogen. Thermal approaches also offer an opportunity to augment the efficacy of
conventional antimicrobial agents.” (3)
In fact HT has been proposed as a good model to study the impact of temperature on immunity
regulation to avoid the role of inflammation which also participates in the fever and immunity
regulation (6).
After decades of research on the properties of HT on biological tissues, there is still a wide field
quite unexplored and of a great potential for the use of HT in medicine not only to treat actual
diseases but also to use it as a preventive treatment to strengthen the general body health.
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