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Since cancer cells consume more glucose and produce more heat than normal cells, they often have a higher temperature than normal cells. Since they do not have time to build the normal cell cytoskeleton and internal structures, they are disorganized and more vulnerable to high temperature. Although hyperthermia treatment has been tried in the past with mixed results, it is most commonly done by external environment such as a hot bath. A treatment method is proposed that combines an induced febrile response with a hot bath and HSP suppression medication to bring the whole body up to the maximum tolerable temperature of normal cells for an extended period of time in order to kill the higher temperature and weaker malignant cells. Several new technologies are proposed to aid in this treatment. This approach may offer some hope for patients with cancers that are most difficult to treat with traditional therapies.
Introduction
The purpose of this writing is to examine the current situation with cancer research and treatments from an engineering rather than a medical perspective. One problem facing the scientific and medical community is that publication in journals for cross disciplinary work is very difficult. The researcher cannot be an expert in all areas, but there is a need for out of box thinking and a different perspective on treatment solutions from cross functional disciplines. This writing is not intended to be an exhaustive study with a full bibliography, but rather to cite a few examples from the literature to illustrate the points. The next few pages are background, explanation and questions that can be skipped in the interest of the reader’s time. Pages 8, 9 and 10 contain a proposed cancer treatment as well as some technological proposals for equipment to support this treatment. 
The inspiration for this discussion is the book The Emperor of All Maladies: A Biography of Cancer by Siddhartha Mukherjee [1]. This brilliant and Pulitzer Prize winning book provides a history and biography of cancer and the treatments that have been tried and researched over the last several thousand years with an emphasis on where we are today with various types of cancers, the efficacy of treatments, and life expectancy after being diagnosed. It is abundantly clear from this book that a tremendous amount of scientific and clinical research has been done particularly in the last 100 years toward eradicating this scourge from the human race. Approved treatments fall into several broad categories:
· Surgery, which has been around since the time of the Egyptian Pharaohs and has greatly improved in terms of sterility and technique in the 20th century.
· Chemotherapy, which is continuing with new and more effective drugs and for which significant research is ongoing today.
· Radiation therapy, which is a sort of knife edge in application since it is known that radiation can also cause some forms of cancer.
· Prevention, which many believe is the ultimate cure or at least can reduce the disease to something rare and treatable by individual specific drugs. Prevention falls into a number of areas:
· Genealogy, to identify high risk individuals based on genetic predisposition to get some forms of cancer. Early detection is clearly the key to more positive outcomes.
· Carcinogen identification and behavior modification, the most notorious of which is cigarette smoking.
· Diagnostic testing such as mammograms, PSA tests, chest X-rays, colonoscopy, MRI’s and PET scans. Again early detection is the best defense in terms of positive outcomes.
· Identification of cancer causing viruses and inoculation where possible, as for example the human papilloma virus.
· Immune or targeted therapies wherein the immune system is stimulated or special drugs developed to target the specific cancer cells. Many are still in early clinical trials, although the Issels Clinics in Germany appear to have seen some good results and there are effective treatments for thyroid cancer, GIST and leukemia.
The resources, determination and innovation in these various approaches can hardly be questioned, and many lives are saved daily due to the brilliant work of these researchers and clinicians.
As Dr. Mukherjee points out in his book, the progress made toward life expectancy and cures is very hard to quantify and for many types of cancer profoundly positive. But unfortunately, at a very high level the percentage of deaths from all forms of cancer in the population at large has remained stubbornly high over the last 60 years. The reasons are many but the most important observation in all of this is that the various therapies almost never kill all of the cells, unless it is an adjuvant therapy meant to “clean up” after surgery. Surgery is still the front line of cancer treatment. The current state of the art describes Stage 4 cancer as incurable, meaning that although there may be a remission, once the cancer has left the original tumor site and metastasized to other parts of the body, it is most often expected to come back at some point in the future, be it 5 or even 10 years. So the 5 year life expectancy is quoted for the various types of cancer and treatments. Apparently the reasons for this stubborn persistence of the malignant cells is that they are actually the body’s own cells with only a few genes that are corrupted. Those are the genes that control the process of replication of the cells, either stimulating cell division or failing to put the brakes on the cell division. The result is that these cells look to the body like any other ordinary cell, not an invader to be targeted by the immune system.
One thing that continues to puzzle researchers is the cases of spontaneous remission that have been seen over the years. Although very few in number, as Dr. Mehl Madrona points out in his books, Coyote Medicine, Coyote Wisdom, and Coyote Healing [2, 3, 4], it is often these outlier data points that contain the most information and clues in any study. The unusual data are the ones that deserve the most careful research, the most urgent explanation.
At around the turn of the last century, a cancer surgeon named William Coley in New York made a startling discovery. Some of his patients, while waiting on surgery in the hospital for a tumor, developed a bacterial infection and resultant high fever. The fever persisted in some cases for 12 to 24 hours and when the fever broke, the patient’s infection was healed, and the malignant tumor was gone. Furthermore, the cancer never returned.
Dr. Coley pursued this phenomenon as did his daughter some 40 years later and developed a mixture of infectious bacteria that he called Coley’s Bacterial Toxins. Although not always successful in achieving a remission, there were a statistically significant number of cases that were cured with this technique. The reasons are not clear, and when more efficacious treatments came along, like radiation and chemotherapy, this anomalous treatment was overshadowed and largely abandoned as a line of fruitful research. Why does it make any sense to make someone sick in order to cure them of something else?
The First Law of Thermodynamics
The reason a PET scan works as a cancer detection tool is that cancer cells are cells that are dividing uncontrollably. They take in more glucose than normal cells and use this extra energy to create more malignant cells. A PET scan works by infusing a radioactive tracer into the glucose that is then given to the patient. After a time the tracer glucose is taken up preferentially by the cancer cells and, if there are enough of them in one spot, shows up as a bright spot on the scan. Unfortunately, the size of the tumor needs to be in the 7 – 10mm range in order to be picked up by this test. If the PET is positive in the patient, anywhere else in the body besides the primary tumor area, the cancer is a clear stage 4 and the patient may have only months to live.
The First Law of Thermodynamics, or Conservation of Energy states basically that when energy enters a control volume, that energy must leave if the region is in thermodynamic equilibrium. In other words for the tumor, which is a type of thermodynamic engine, a higher glucose intake than the surrounding cells combined with the metabolic processes that consume the glucose means that there is more heat produced by the tumor than surrounding cells and unless there is a better cooling mechanism, the tumor will have a higher temperature than the surrounding normal cells. This fact has been observed experimentally, even using IR thermography to map hot regions of the skin in hopes of identifying tumors [5, 6, 7].  A 2.3cm breast cancer tumor, for example, is generally ~1°C hotter than surrounding tissue [8]. Consumption of glucose by the cancerous cells is about an order of magnitude, i.e. 10x, more than that of surrounding normal cells. As long as the cancerous cells are alive they need 10x more glucose than the surrounding normal cells. This is similar to any other thermodynamic engine.
The fact that the tumor cells consume more food and are therefore hotter than surrounding cells may have implications for the treatment of cancer.
Heat Transfer and Fluid Mechanics
It is well known that as tumors mature they secrete a substance that causes vascularization of the tumor. Normal cells do the same thing, but because of the greater need for food and blood supply, the tumor cells do it to a greater extent. This fact has two important consequences. First, it allows a more mature tumor to grow faster due to access to the blood supply and glucose. Second, the network of blood vessels allows more efficient cooling of the tumor just like a shell and tube heat exchanger in any mechanical system. Furthermore, the effectiveness of cooling is dependent on the location of the tumor, i.e. if near the relatively cool surface of the skin, cooling is more efficient and the tumor is cooler. The body’s temperature is not uniform throughout, since there are core temperature as well as surface temperature variations that depend on the state of health and the environment. Cooling is also dependent on the temperature of the blood supply through the network of the cardiovascular system.
The cardiovascular system of the human body may be considered a form of thermal management system. The hypothalamus in the human brain maintains the body’s temperature to very close tolerances, primarily by using the skin as a cooling fin. When the muscles are operating and burning glucose such as during physical exertion, the blood is pushed to dilated blood vessels in the skin close to the cooling air to shed heat. If the air is too hot, the human body produces sweat that cools the skin and blood by evaporation and the latent heat of vaporization, which is substantially greater than simple single phase convective cooling, allows the body to exist in ambient temperatures higher than the core body temperature. These sweat glands are an evolutionary extension of the sweat glands on the palms and soles of the feet, originally evolved to help grip objects. They have been repurposed after the loss of body hair to allow substantially more exertion as an adaptation for hunting and gathering food, and for defense. Blood carries the heat generated by metabolic processes convectively to the skin where the heat is dissipated. 
If the ambient temperature is cold, the body moves blood away from the skin contracting blood vessels and even generating a shivering muscle contraction to make more heat and warm the body. The arrector pili muscles of the vellus hair, a leftover from previous anatomical forms, also contract causing the hair follicles to stand up and make a thicker insulation blanket (which no longer really functions).
All of this systemic temperature regulation is controlled by the hypothalamus, about which we know relatively little. The literature [9] suggests that the hypothalamus also stimulates immune response and is responsible for generating a fever to rid the body of infection. This control by the hypothalamus requires that the temperature of every part of the body be linked to this feedback mechanism. When it is necessary to create a fever the hypothalamus causes blood to be pulled away from the skin into the core of the body, reducing heat loss in the skin and allowing body temperature to rise, very precisely to a point very close to cell damage or death in extreme cases. This temperature is known to be about 105°F. Fever or core body temperature higher than that can cause convulsions and eventually death.  
There are two major consequences to this line of thinking. First, we know relatively little about the distribution of temperature and heat transfer in the human body and especially the brain and critical organs. We know essentially nothing about the thermal mechanisms and temperature profile inside the cell and how it affects the complex chemical processes inside the cell. For example, the method of replicating DNA, polymerase chain reaction (PCR) is a highly temperature dependent process that was discovered independently from cell research when trying to replicate DNA segments. A series of very specific temperatures must be reached in a specific sequence for this process to work. The processes in the cell, as in all chemical reactions are highly temperature dependent. The immune response is apparently also highly temperature dependent [10, 11, 12] and combines with the febrile response in ways that are not well understood at all. The problem is that until very recently with the advent of nanotechnology there was no way to measure temperature inside the cell [13] and even now there is no way to measure the local temperature distribution around the internal cell structures. Some of these reactions may be endothermic and some exothermic leading to micro-temperature variations within the cell that may drive other chemical processes. Until this is better understood, the hope of finding a way to use the body’s own natural febrile response to kill corrupted cells is dependent on systemic clinical experimentation in animals and humans. The second point is that we know even less about the hypothalamus and how it regulates/stimulates the immune system and the temperature both locally, as in inflammation, and systemically as in a febrile response [14].
Hyperthermia Cancer Treatment
Researchers have been exploring the possibility of killing cancer cells by raising their temperature, called hyperthermia, for quite a while. Hyperthermia treatment falls into three broad categories. Local hyperthermia is generally used in place of or in addition to surgery to ablate malignant structures using radio waves, lasers, microwaves or ultrasonics to bring the temperature of the tumor cells to between 104°F and 111°F. Regional hyperthermia is done by perfusion of organs or limbs, or by irrigation of body cavities. Whole body hyperthermia such as by hot bath, sauna, steam bath and/or stimulation of a febrile response, heats the body’s core temperature and is the natural evolutionary response to infection and pathogens [15, 16, 17, 18].
Local Hyperthermia
Local hyperthermia delivers heat to the tumor region via microwaves, radio waves, lasers or ultrasonics [19, 20, 21]. This type of treatment has been found to improve radiation or chemotherapy by making the cancer cells more vulnerable to these treatments.
Another form of local hyperthermia treatment is tumor ablation using microwaves, radio waves, and sometimes cryoablation, a low temperature treatment. These treatments have had most success on patients that are not candidates for surgery, which is the standard of care for many types of cancers including lung cancer. One question is whether the local ablative, non-invasive approach may help to prevent metastases that happen when the vasculature of the tumor is cut during surgery allowing some malignant cells to enter the blood stream.
Regional Hyperthermia  
In this form of treatment whole regions of the body are heated by external means, or by removing a portion of the blood, heating it and then diffusing it back into the body, usually with anticancer drugs.
From an engineering perspective, the local and regional hyperthermia techniques suffer from the following issues:
· The convective cooling mechanism is not addressed, i.e. the vascularization and perfusion of the malignant region may leave some cells cooler than the bulk of the heated tissue, since they are close to blood of unknown temperature coming from the core of the body or from regions close to the skin and therefore cooled by the external environment.
· Thermal imaging technology is not accurate enough to map the heated regions with enough resolution to guide the ablative process effectively.
· Radio waves and microwaves that have been used are of order several cm in wavelength and hence the ability to focus these waves is very limited. As a result, the non-invasive method involves a series of phased array antennae that create electromagnetic constructive interference at the tumor site. More commonly an antenna is inserted directly into the tumor and therefore has a limited regional effect that is not directly controlled but depends on the dielectric constant of surrounding tissue as well as the shape and power of the antenna.
· Current imaging technology is not sensitive enough to detect individual or small clusters of malignant cells. The result is that the actual shape of the tumor is not known. The term cancer was originally coined because the vascularized tumor looked like a crab when removed from the body with legs/tentacles dangling. But what if the tumor shape is actually long tendrils of just a few malignant cells wide, such as in lobular breast cancer? Then neither the localized microwave radiation nor the surgical intervention will get all of the tumor cells. In that case the tumor can recur. 

Whole Body Hyperthermia
Whole body hyperthermia [22] falls generally into two realms. For thousands of years Native Americans have used the sweat lodge as a means of healing [2, 3, 4]. The Finnish sauna and Turkish steam bath serve basically the same function in Europe and now the world over. Hot baths have been used since the times of the Romans for healing and rejuvenation, and natural hot springs have long been thought to have healing powers. These methods of applying external heat to cause the body to sweat and rid itself of harmful toxins are one method of whole body hyperthermia. Results of these treatments have been mixed, although there are anecdotal stories of mysterious spontaneous cancer remissions with hot baths. 
The second category of whole body hyperthermia is the body’s own febrile response [23], initiated and controlled by the hypothalamus. The relationship between the hypothalamus, systemic thermal regulation, immune response, sleep, stress, environment, and physical exertion are only now beginning to come to light. It is known that pyrogens, released by pathogens, circulating in the blood stream are detected by the hypothalamus and cause it to generate a fever as a naturally evolved response to rid the body of invaders. 
Since the brain is connected to every part of the body, the hypothalamus regulates this increased temperature extremely well throughout the body and prevents it from going too high in any one area. Fevers over about 105°F can cause seizures, delirium and even death. The interrelationships between the various parts of the brain and the hypothalamus are being explored, but it is clear these relationships are very complex [24]. Could it be that an element of the power of faith or positive thinking in healing is the communication between conscious thought in the cortex and the hypothalamus?
It is also clear that the immune system has in some ways suffered from modern civilization, i.e. the lack of parasites, the cleanliness and general sanitation, as well as more effective antibiotics resulting in less exposure of the immune system to external threats. This is especially intriguing as pointed out by Moises Velasquez-Manoff in his book An Epidemic of Absence: A New Way of Understanding Allergies and Autoimmune Diseases [25]. Is it possible that the immune system has become “lazy” and the higher incidence of allergies and autoimmune diseases such as rheumatoid arthritis, type 1 diabetes, Crohn’s and Parkinson’s really have the same root cause, i.e. the lack of a discerning response, a mistake from our immune system in attacking healthy cells, or in not attacking harmful invaders? 
Another aspect of current standard of care treatments for cancer is that they suppress the immune response, cripple the immune system, and leave the patient open to infection and complications. It seems this is exactly the opposite of what is needed.
The medical standard of care in most cases is to administer treatment that reduces fever. But what if a fever actually sharpens the immune response? What if a fever helps to cleanse the body of unwanted pathogens and allows the body’s own natural defenses to distinguish between invaders and healthy cells, or between harmless items such as pollen and peanuts vs. malignant cancer cells? Studies [26] have shown that vigorous exercise that results in sweating, red in the face and heavy breathing appears to be better than moderate exercise in reducing early mortality significantly. In addition to the obvious cardiovascular benefits, could it be that a regular rise in body core temperature helps the immune system keep the body healthy?
There are some “home remedies” and old sayings that go with having a fever. When you get really sick it is best to go to bed and “sweat it out.” This is done be turning the heat up and pulling heavy blankets over you. This helps the body maintain that high temperature even close to the skin where heat is transferred to the environment. Apparently it is important that the temperature rise everywhere and not just in the core of the body. The opposite is also true. When you go outside on a cold day without proper clothing, your mother says “you will catch your death of cold.” Perhaps being improperly dressed on a cold day causes the body’s temperature to fall, in the head and extremities and even the blood, if only slightly, which allows invaders an entrance to the body. “Feed a cold, starve a fever” is the old saying about how to deal with being sick. There appears to be very little research on this topic [27], but what little there is suggests that diverting resources away from the immune system by running the digestive system hinders the immune response. Not clear why you would ever feed a cold, however. In the case of whole body hyperthermia treatment by febrile response, it seems to make sense to starve the glucose hungry cancer cells during treatment. Especially since unexplained weight loss is one of the signs of cancer. There are methods, known as glucose clamping, to push the body’s blood glucose down to borderline dangerously low levels, such as 55 – 60mg/dl. 
It has long been thought by some researchers that the spontaneous remission experienced by Dr. Coley’s patients was the result of a fortuitous stimulation of the immune system which mistook the cancer cells for the invader bacterial pathogens and attacked them [1, 28]. But what if one of the functions of the pathogens was actually to generate a very high fever? Some researchers believe that there is substantial clinical evidence supporting the stimulation of the immune system during a febrile response [29]. Also, heat shock proteins are formed on the malignant cells allowing them to be targeted by the body’s natural immune system [30]. This possibility has led to the use of these heat shock proteins as a potential diagnostic tool for cancer and for anticancer therapy.
Cancer cells, which are at a higher temperature than surrounding normal tissue, are also very immature cells which do not have time to build the necessary cytoskeleton for proper cell operation. They are very disorganized. This makes those cells weaker than normal cells. It is possible that the tumor, with increased vasculature could more effectively cool itself, especially when the tumor is close to the skin. But it is also possible that the combination of an immature or corrupted cytoskeleton [31, 32] and having a higher temperature than normal cells makes them much more vulnerable to being killed by high temperature such as during a fever. Apparently, when the cancer cells are subjected to high temperature for a relatively short period of time, twenty minutes or so, the heat shock proteins help to form a heat tolerance for the cells. The exact mechanisms for this are not well understood. But if the cells are subjected to high heat for a period of less than an hour, the hsp production during the recovery period at 37°C provides significant protection to those cells against future heat shock [33]. This insight, along with anecdotal evidence of better results for protracted fevers, suggests that the induced fever should be maintained for as many hours as possible. Also, could it be that by developing drugs that target these hsp’s, the ability of the cancer cells to become heat tolerant would be greatly compromised, resulting in a more complete tumor remission during a high fever? This is a double edged sword however since these hsp’s are also the cancer cell differentiators possibly targeted by the immune system.
It is also possible that the complex interrelationship between the HSP expression and the febrile response results in the selective suppression of these HSP’s by the hypothalamus during a fever [40].  
There is a naturally occurring substance in plants called quercetin [41, 42] which has been shown to suppress the production of HSP’s in the body during exposure to high temperature. Is it possible that in addition to stimulating a high fever, the administration of the proper dose of quercetin could make the systemic hyperthermia treatment much more effective by robbing the cancer cells of their protective HSP’s? Is it also possible that the natural variation in the production of HSP’s from patient to patient, or the unknowing consumption of something that suppresses HSP production is the reason why the hyperthermia treatment is more effective in some patients than in others?
Of course the ideal treatment would be to suppress the HSP’s preferentially in the cancer cells and not so much in normal cells. Following the theory of the PET scan where glucose, which is taken up faster in tumor cells, is infused with radioactive material so that the tumor shows up more brightly in a scan than the surrounding tissue, is it possible to bind the quercetin to a glucose molecule so that it is preferentially taken up by the cancer cells?
One problem with quercetin that is discussed in the literature [43] is that it is very slow to be taken into the blood stream. The reason is given as the solubility of this substance in water is very low. A solution to this problem [44] is the substance Alpha-Glycosyl Isoquercitrin which is the quercetin molecule bonded to a glucose molecule for the purpose of improving the absorption and bioavailability of quercetin. The new compound is claimed to have 18 times more bioavailability than quercetin alone, primarily because of the improved absorption. This homeopathic medicine is recommended as an antioxidant and immune stimulant, but the fact that it is on a glucose carrier may mean that it is taken up preferentially by the cancer cells and therefore may inhibit the HSP’s more in cancer cells than in normal cells.
A Treatment Proposal
Especially in those cases where the standard of care results in very low chances of survival beyond a few years, such as pancreatic cancer, glioblastoma and metastatic disease, perhaps a whole body hyperthermia treatment including an induced febrile response is something to try. Based on current statistics, it does not appear there is much to lose.
One possible method is:
1. Use a known pyrogen/cytokine cocktail such as Etiocholanolone, which apparently induces fever and stimulates immune response [34, 35] titrated intravenously to induce the hypothalamus to gradually and safely bring the body’s fever response up to the limit of normal cell tolerance at 0.1°F increments, say 105°F. This is similar to a Pitocin drip for a pregnant woman whose contractions have stopped. The induced fever should be held for several hours or perhaps a whole day, up to the limit of what the body can tolerate. Animal testing would be beneficial here.
2. This could be combined with a loose fitting “hot suit” attached to a closely temperature regulated hot and cold air source with thermocouples on the skin all over the body. Alternatively a hot bath could be used. This would allow very precise control of the skin temperature and thereby the differential temperature from the skin to the body core. It would also allow emergency cooling if the fever spiraled out of control.
3. During this process a temperature MRI is done to monitor the temperature everywhere inside the body and particularly in and around the tumor. This is supplemented and calibrated by a deep rectal thermometer or a blue tooth core temperature monitor [45] to measure core temperature directly and more accurately.
4. Hsp scavenging/suppressing drugs such as Alpha-Glycosyl Isoquercitrin are used to undermine the malignant cells’ ability to develop heat tolerance [36]. If a drug could be developed to change the character of these hsp’s allowing the immune system to differentiate and target them while compromising their ability to aid in heat tolerance, that would be even better.
5. Glucose is precisely clamped to 55 - 65mg/dl, depending on the age and general health of the patient.

Tools needed for whole body hyperthermia treatment
From an engineering standpoint, it would appear that better tools are needed to advance the febrile response method of whole body hyperthermia. A review of the issued patents and applications on the USPTO site reveals none of the following ideas have yet been protected. 
1. In order to better apply a systemic hyperthermia treatment, there is a need for a 3D whole body thermal image. This would allow an accurate management of the body’s fever response, especially in the area of the tumor to both prevent injury to healthy tissue and to insure the most effective eradication of malignant tissue. Recent studies have shown that MRI can be used to map internal body temperatures [37]. Unfortunately while the precision is reasonably good, the accuracy of these measurements is only to within about 1.5°C, not good enough for calibration of an induced fever in a human patient. However combining this technology with an internal thermocouple such as a swallowed device or a deep rectal thermometer combined with corrections for various tissue types should allow calibration of the scan to reasonable accuracy.
2. A better non-invasive ablative surgery technique combined with the fever response to reduce the chances of the few cells close to vasculature being cooled. This may greatly reduce the chances of cells escaping when the vasculature is cut during conventional surgery. Current microwave techniques [38] with wavelengths of order several centimeters use a series of external antennae to generate constructive electromagnetic interference and heating in the vicinity of the tumor. But the absorption spectra of water is high down to a millimeter in wavelength and these shorter wavelengths can be much easier to focus. Perhaps an annular external parabolic focusing mirror mounted on 3D translation stages using 1mm microwaves would do better. This would allow delivering substantial microwave energy to the tumor site through the skin similar to the way a lens focuses the sun’s rays to burn a leaf or paper and start a fire. The heated region could be much better controlled with beam numerical aperture and spot size at the shorter wavelength.
3. One thing missing from the current arsenal of diagnostic tools is the ability to detect very small clumps of malignant cells in the body. Current methods include the PET scan which works by detecting a higher concentration of a radioactive tracer in glucose preferentially taken up by the malignant cells. Standard of care is to perform the scan and then have a radiologist read it. Unfortunately, the smallest tumors that can be detected are of order 7mm in diameter. But since the tumor cells are also at a higher temperature than surrounding cells, a thermal MRI could be used to detect the hotter cells and then the PET and thermal MRI images could be overlaid using image processing technology. Using statistical data mining techniques, search for combined high temperature and high radiation at the same site with statistical significance compared to surrounding tissue. Perhaps the resolution could be brought to 0.5mm or a couple dozen cells.
4. As mentioned above an HSP targeting drug is needed to change the character of these proteins, allowing better targeting by the immune system while greatly compromising their ability to aid in heat tolerance for the malignant cells. Alpha-Glycosyl Isoquercitrin may be a starting place but there is much more to do pharmacologically. This is the essence of the pharmaceutical research required to refine the whole body hyperthermia treatment.

Conclusion
Whole body hyperthermia treatment has been investigated for many years and has achieved some reasonable clinical outcomes in Europe. The treatments have largely been labeled as “alternative” by the mainstream medical community in the US. But especially in those cases where there is little or no hope for conventional treatments, as in glioblastoma or pancreatic cancer, metastatic disease or inoperable tumors, fever induced whole body hyperthermia, which stimulates the immune response, may offer some hope to these patients. It appears that further research is needed into the systemic thermal behavior of the human body as well as the intracellular thermal behavior. The hypothalamus is an area of research that will enlighten for immunotherapy and hyperthermia, as well as the relationships between these two. Supporting technology needs to be developed to aid in this line of investigation and several innovations have been suggested. This form of treatment may not be limited to cancer but could be found beneficial in other autoimmune system diseases.
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