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Objectives of the Study

Our research aims to answer the following questions. Can cancer progression be stopped by changing the body condition of person with cancer? Can cancer be cured?If cancer progression can be stopped, what is the underlying mechanism?



Theoretical Rationale for Alkalization Therapy

Almost 70 years ago, Goldblatt H. & Cameron G. reported on the idea of alkalization therapy. Before that, Otto Warburg had been studying the metabolism of cancer and had discovered the essential nature of cancer. He published a review in Science in 1956 under the title “On the origin of cancer cells”. From his phenomena described above, we established the theoretical rationale for alkalization therapy, based on the question of “How does cancer form and what is its nature”?



Limitations of Deductive Methods and Inductive Approaches

In this paper, we describe a method to reconstruct the limitations and weaknesses of modern cancer medicine as Science-based Medicine using an inductive method, and to present a new vision of cancer therapy. How should we treat cancer? (Case presentation): Using a specific clinical case, we present patients in whom were successfully treated with no or few anticancer drugs.



Summary

The biggest weakness of current cancer treatments is that they only treat the cancer and not the actual patient. The “alkalization therapy” that we advocate does not compete with any of the current standard treatments, but improves the effectiveness of standard treatments, reduces side effects, and lowers medical costs.
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Introduction

Why did we decide to work in this kind of therapy? An experience was the beginning of this work. About 20 years ago (2001), when I was working at a university hospital, a patient with inoperable adenocarcinoma of the lung, clinical stage 3B, came to see me three years later. I had told him that his prognosis was probably about six months, but three years later he came to see me in good health.

When I asked him what he did to overcome the advanced cancer, he told me that he changed his diet. The diet was a low-calorie diet consisting mainly of vegetables and brown rice. I realized at the time, ‘If you don’t change the body of the cancer carrier, the cancer will not become suppressed. This can only be achieved through diet. It can only be reached by diet.

In the books I read later titled ‘Radical Remission’, the author, Kelly Turner, describes that “The first of the nine things that people who have had radical remission in common is changing their diet and drinking water.” (1).



Objectives of the Study

Our aim was to consider the mechanisms by which cancer develops and to explain how these mechanisms can be applied clinically. Is it possible to stop the progression of cancer by changing the body of a person who has cancer? If the cancer stops growing, what is the mechanism by which this happens? Can it be cured? These are the questions that our research aims to answer.



Theoretical Basis of Alkalization Therapy

When we think about how it is that cancer can form in the human body, there must be some mechanism at work. An interesting experiment to consider this was reported 70 years ago. Fibroblasts of cardiac tissue are cultured under atmospheric conditions; they can be normally passaged. The fibroblast cultures were injected with nitrogen instead of air in a sealed container, and when about half of the cells had died, they were returned to their original atmospheric conditions. As a result, cancer cells developed in the nitrogen-injected culture, but no carcinogenesis was observed in the atmospheric conditions (2). It was during this period that Warburg studied the metabolism of cancer and discovered its essential nature. He published a review in Science in 1956 with the title ‘On the origin of cancer cells’ (3). In his review, Warburg described the work described above. The implication of this experiment is that the presence of nutrients but the absence of oxygen causes cancer. What happens when there is no oxygen? Mitochondria breakdown occurs in the cell. When the mitochondria break down, cytochrome C is released from mitochondria and the cell undergoes apoptosis and dies. Warburg et al. observed that in cells maintained under such anaerobic conditions, glycolysis was enhanced, and oxidative phosphorylation was reduced. This is what Warburg calls a cell with enhanced fermentation and reduced respiration. In other words, under anaerobic conditions, cells that avoid mitochondrial breakdown and choose to live by glycolysis are ‘cancers’. This activated aerobic glycolysis, which is called the ‘Warburg effect’ is a hallmark of cancer metabolism and is known to be common to all cancers (4, 5).

It is a common understanding in biology that we, eukaryotic multicellular organisms, are made up of ‘eukaryotic cells with the characteristics of archaea and the mitochondria formed by α-proteobacteria’ (6, 7), and cancer cells are ancestral to archaea in terms of energy metabolism. In most cancer cells, mitochondria do not use oxygen, but do only substrate-levels phosphorylation dose produce minimal energy to maintain their own mitochondrial membrane potential. Cells that are forced to live on glycolysis in this way gradually develop abnormalities in gene expression. In most cases, this dysregulation occurs epigenetically in most cancers, but in rare cases, mitochondrial mutations have been reported to cause cancer recently.

More recently, Seyfried has proposed that cancer is not caused by a genetic abnormality but that it is a mitochondrial metabolic disease. He has experimentally shown that the cause of cancer is in the cytoplasm of the tumor, not in the nucleus. This is also the same proposal made by Warburg. The authors agree with this view and the importance of treating cancer as a metabolic disease (8, 9). Moreover, cancer patients with type II diabetes are known to have a poor prognosis (10), but we use metformin as needed to keep their hemoglobin A1c levels below 6, preferably around 5.8. When cancer cells start to live on glycolysis, their intracellular pH is always alkaline. In contrast, the intracellular pH of normal cells is almost neutral (11). Since cancer cells that live by glycolysis generate large amounts of H+ protons, they activate a mechanism to expel protons from the cell to keep the intracellular pH alkaline (12). As a result, the tumor microenvironment (TME) becomes acidic. Furthermore, extracellular acidic pH and intracellular alkaline pH of cancer cells is known to induce malignant behaviors, such as increased invasion and metastasis, multi drug resistance, and suppression of immune surveillance (13). One interesting example of this was reported in human lung cancer cell culture experiments, where 0.4 increase in intracellular pH was associated with a 2000-fold increase in the level of doxorubicin resistance in the tumor (14), proliferation and metastasis, expression of genetic abnormalities, growth factor activation, MDR and multidrug resistance, and vascular proliferation are activated.

It is well known that current cancer treatments often leave the TME acidic, resulting in poor therapeutic efficacy and severe side effects (4, 15). Therefore, our alkalization therapy aims to change the acidic TME to an alkaline. The actual methods are dietary interventions and the oral or intravenous administration of drugs that alkalize the body. As our bodies are made from the food that we eat, we believe that the act of alkalizing the body via food is a logical approach. A method to measure the pH of the TME has not yet been established to date, and hence we use urine pH as a surrogate indicator. The reason for this is that through our clinical practice, we have experienced that the urine of most patients who have achieved radical remission has an alkaline pH of 7.5 to 8. In the literature, it has been reported that Na+-H+ exchange 1 (NHE-1) becomes inactive when the extracellular environment is alkalized. NHE-1 has high ion transport activity under acidic conditions and its activity decreases with the shift to alkaline conditions, and that its activity decreases with the shift to alkalinity and completely disappears around pH 7.5 (16, 17). Thus, whether alkalization of TME really improves the therapeutic effect in clinical practice is an issue that should be examined in the future.



Limitations of Deductive Method and Inductive Approaches: Learning From Hegel’s “Dialectic”; Paradigm Shift From EBМ To SBМ

Georg Wilhelm Friedrich Hegel was a famous philosopher who advocated dialectics. Today’s medicine is based on the concept of Evidence Based Medicine (EBM). This EBM is a “deductive method”. What would you do if you were a cancer patient and you were told that stage 4 cancer cannot be cured, that there is only treatment to suppress it, or that treatment will not cure it? In deductive reasoning, we start from a given hypothesis and predict ‘what we will see’ if the hypothesis is true. In deductive reasoning, this prediction of ‘what we will see’ is always objective in the sense that it will be true if the hypothesis is true. The problem is that we cannot expand our knowledge beyond what is in the hypothesis. The biggest problem is that current medicine treats stage 4 cancer based on the assumption that it cannot be cured. To solve this problem, it is important to study people who have been cured of stage 4 cancer. In other words, it is important to “try to evaluate the significance of the results observed in a single experiment,” i.e., to find “inductive” evidence. This combination of inductive and deductive perspectives provides a purely deductive method (called objective probability calculation) for drawing scientific conclusions from inductive ends (18).

From the point of view of Hegel’s dialectic, the current EBM includes the antithesis that ‘it is not possible to cure stage 4 cancer while receiving anticancer drugs. As a proposition to deny this, it is important to construct a hypothesis because ‘there are people who have been cured of stage 4 cancer’, and to perform inductively what those who have been cured have done in the treatment of stage 4 cancer. At present, it appears most appropriate to construct the hypothesis based on current molecular biological knowledge. Based on the results (Aufheben), the subsequent hypothesis needs to be tested, and new EBM needs to be constructed. Medical treatments based on the molecular biological findings necessary to construct this hypothesis is what is referred to as science-based medicine (SBM).



How Do We Deal With Cancer?


Alkalinizing the Acidic Tumor Microenvironment

So, what should we doctors do in actual clinical practice? As we have already mentioned, cancer is a cell that is based on a metabolic disorder, so the first thing to do is to stop this disorder. Cancer is said to undergo ‘selfish’ metabolic reprogramming, and it was mentioned above that the pH, which indicates the acid-alkaline level inside the cancer cell, must become ‘alkaline’. To maintain the homeostasis of intracellular alkalization, ion transporters, such as NHE-1, vacuolar H+-ATPases, monocarboxylate transporters and carbonic anhydrases are expressed on the surface of cancer cells (12). The first thing to do is to stop these proton transporters.

The patient should first be advised to change his/her diet. It is important to measure the patient’s urine daily with a litmus test paper. Under normal conditions, the urine pH is almost 5-5.5 acidic, but as the diet is changed to an alkalinizing diet (fruits and vegetables, no meat, no dairy products), the patient’s urine pH will increase. The aim is to achieve a urine pH of 7.5-8 or higher, and if this is not achieved, alkalinizing agents may be given intravenously or orally. Figure 1 is from our paper published in a journal and shows that in cases of small cell lung cancer, the urine pH was approximately 7.3 in the alkalization group and 6.4 in the control group, indicating an increase in urine pH in the alkalization group that showed efficacy increase in the alkalization group (19). Several other reports have also been made (20, 21).




Figure 1 | (Left) The mean urine pH of the alkalization group of small cell lung cancer patients is shown to be higher than that of the control group. (Right) The overall survival of the alkalization group of small cell lung cancer patients is shown to be prolonged compared with that of the control group.



The next thing to do is to reduce inflammation. C-reactive protein (CRP) is used as an indicator. The patient should be taught to keep the CRP below 0.05. It is reasonable to assume that the elevated CRP in carcinoma carriers is due to acidification of the TME, where protons present in the TME attract primary immune cells such as neutrophils and macrophages (22, 23). A rapid reduction in CRP can be achieved by ‘donating’ electrons to the patient. A large intravenous dose of ascorbic acid (at least 4 grams) is very effective. Warming the patient’s body and making him sweat are also helpful. Obesity also raises CRP, so patients should be advised to reduce their weight. At this time, it is important to improve the bacterial flora in the intestine. There is a growing consensus that abnormalities in the intestinal microflora are involved in carcinogenesis [Schwabe & Jobin (24) Zambirinis et al. (25) Johnson et. al. (26) Yu & Schwabe (27) Gopalakrishnan et al. (28) Routy et al., (29) Riquelme et al., (30)]. It has been reported that the human gut microbiota regulates many host processes, including metabolism, inflammation, immunity, and cellular responses, and that its composition is known to be altered in many diseases, including cancer (31). The gut microbiome may also affect the development of cancer. It has also been reported that the microbiome can worsen the prognosis of cancer, by producing carcinogenic toxins and metabolites. Therefore, to improve the gut microbiome, foods rich in ‘water-soluble pectin’ should be consumed.

The next step is to ‘suppress the primary immunity and activate the secondary immunity’ (32). Cancer is known to utilize inflammatory cytokines to grow. In the absence of cancer, this response is the first response in the “wound-healing process” and is called the primary (innate) immune response, but it is also known to support cancer growth (22). Normally, TMEs are acidic. Recently, it has been known that this acidification has a beneficial effect on cancer cell proliferation, migration, invasion, metastasis, therapeutic response and the function of stromal cells such as immune cells and vascular cells in cancer growth. It is believed that the activation of proton-sensitive GPCRs by acidosis causes the above conditions. Considering this aspect, it is safe to assume that elimination of protons presents in TME, i.e., alkalization of it, can inhibit cancer growth. Acidification of the TME is associated with the accumulation of myeloid-derived suppressor cells (MDSCs), which are a population of cells that proliferate during cancer, inflammation, and infection, and have a robust ability to suppress effector T-cell responses (33). It has been reported that about 80% of MDSCs eventually differentiate into neutrophils and the remaining 20% into macrophages in the TME, and that alkalization of the TME prevents these MDSCs from accumulation in the TME. When the TME becomes alkaline, the primary (innate) immune response is suppressed, but as a result the secondary (acquired) immune response becomes more active. The white blood cells that play a central role in this process are lymphocytes. There are several subsets of lymphocytes but identifying the specific subset does not appear to be important in making clinical decisions.

In our clinical experience, we found that patients who show improvement have a neutrophil/lymphocyte ratio of less than 2, or even less than 1.5, and a lymphocyte count of more than 1,500, or even more than 2,000, which we use to determine the clinical status of the patient. CRP is also useful in determining neutrophil activity, and a CRP of 0.05 or less is considered as low neutrophil activity. The goal is to achieve a urine pH of 7.5 to 8.0 or more. Once this is achieved, it is often our experience that anticancer drugs can be given at less than half the standard dose and still show satisfactory effects.



Causes of Drug Resistance, Invasion, and Metastasis of Cancer

It is well-known that cancer cells that survive anticancer drug treatments gradually become resistant to the drugs. This is closely associated with acidification of the TME around a cancer. Alkalization of the TME around malignant cells is known to attenuate the intracellular concentrations of anticancer drugs, such as vinblastine, adriamycin, cisplatin, paclitaxel, campthothecin, etc. (4), and hence tumors become resistant to anticancer drugs when the TME becomes acidic (34). As mentioned above, Keizer and Joenje H (14) demonstrated using human lung cancer cells that an increase in intracellular pH from 7 to 7.4 results in very high drug resistance, such as a 2,000-fold increase in adriamycin resistance. There is a strong positive correlation between the degree of MDR and the intracellular pH of cancer cells. This mechanism is likely to be associated with the high acidification of intracellular organelles (lysosomes, endosomes, Golgi network, etc.). The so-called protonation, ion capture effect, or the theory of ‘Mathematical Modelling of Tumor Acidity Regulation of Intracellular pH’ has been proposed to explain this hypothesis (35). In addition, with regard to metastasis, NHE-1 also regulates the formation of invadopodia (cellular structures that mediate the migration and invasion of tumor cells). Therefore, reducing NHE1 activity in cancer cells is linked to the inhibition of metastasis, and this can be achieved by ‘alkalization’ of the TME (11). In conclusion, tumors acquire resistance to anticancer drugs and the ability to metastasize because of the acidification of the microenvironment surrounding the tumor (TME), and therefore, alkalization of the TME is expected to substantially reduce cancer activity.



Purification of the Arterioles

Carcinogenesis occurs when, as Warburg states, ‘nutrients are supplied but oxygen is lacking’. It is reasonable to assume that this is true in the human body because of the narrowing of the arterioles. When the narrowing of the arterioles occurs, it becomes difficult for blood cell components to flow, but liquid components can flow. The flow of fluid means that nourishment is being carried out, and the difficulty in the flow of blood cells means that without the flow of red blood cells, it is difficult for oxygen to be supplied. When white blood cells become blocked, a cytokine storm develops, leading to chronic inflammation (36). Most cancer patients consume large amounts of high-fat food. In addition to eating meat and drinking heavily, many male patients also smoke. Many female patients prefer sweet cakes with lots of cheese and cream. These dietary habits may be considered as a cause of narrowing of the arterioles.

In addition, soft stools and diarrhea are more common in male patients and constipation is more common in female patients. These are all associated with dysbiosis of the intestinal microflora. The gut microbiota as above also needs to be purified to become synbiotic (37). This study by Zitvogel showed that alterations in the human gut microbiota can lead to cancer. By avoiding high-fat diets and purifying the gut microbiota to a symbiotic state, it is possible to stop cancer in its tracks.



Anti-Tumor Effect of Intravenously Administered Ascorbic Acid

In our clinic we often use intravenous ascorbic acid in the treatment of cancer. There has been much debate as to whether ascorbic acid (vitamin C) is effective in the treatment of cancer, but it has recently been shown that the pharmacological effects of taking this substance orally and administering it intravenously are quite different. Although the function of vitamin C in vivo is not clearly and fully understood, it is understood that this substance acts in vivo as an electron donor (38). The antitumor effect of ascorbic acid can only be achieved by intravenous or intrathoracic or intraperitoneal administration. Oral administration does not have such an antitumor effect, which the authors intend to report in detail elsewhere (39–41).




Discussion

The main problem with current cancer treatment is that it does not consider the condition of the cancer patient’s own body. As stated earlier, “In conclusion, cancer is the result of cells being forced to choose glycolysis as a metabolic pathway to survive in the presence of nutrients but without oxygen. In the case of cancer, it is reasonable to assume that the first priority is to restore the body of the person with cancer to the state it was in when there was no cancer. In other words, it is important to ‘make the cancer patient’s body less susceptible to cancer’ before treating it. All multicellular organisms are made up of eukaryotic (nucleated) cells. Eukaryotic cells emerged from prokaryotes 4 billion years ago through mitochondrial symbiosis, resulting in a drastic expansion of the number of genes expressed by 200,000 (6–7). This leap in genomic capacity, due to the power of mitochondria, was a prerequisite for the key evolutionary processes that led to the increasing complexity of eukaryotes (multicellular organisms) (6). Based on this complex network of genes and considering the results of the experiments of Goldblatt & Cameron (2), we can understand that hypoxia induces induction at the genetic level, the accumulation of which results in cancer.

Otto Warburg, studying cancer metabolism, states that ‘the characteristics of cells which have survived hypoxia are altered, there is an increase in fermentation (glycolysis) and a decrease in respiration (oxidative phosphorylation), and these characteristics accumulate’. This first event in carcinogenesis has recently been reported to be the transmission of signals from the mitochondria to the nucleus, resulting in the condition described above. It is reasonable to assume that avoiding ‘mitochondrial break-down’ is a survival strategy for cells in oxygen-deprived conditions, as it does not lead to cell death. Mitochondrial retrograde signaling is a mitochondrial-to-nuclear signaling pathway that influences many cellular and biological activities during normal and pathophysiological conditions. In yeast, it is used as a sensor of mitochondrial abnormalities and initiates the readjustment of sugar and nitrogen metabolism, for which the RTG gene has been found to be responsible (42–45). However, although a similar response has been observed in human cells, the signaling players remain unclear.

Retrograde signaling has been suggested to be involved in tumor progression by inducing the invasion of non-neoplastic cells. It has been speculated that Nuclear Factor κ B (NFκB) may be the master regulator of this network in humans (46). In most tumors, the Warburg effect is a “selfish” metabolic reprogramming, with an initial overexpression of hypoxia-inducible factor-1 (HIF-1) (15). This suggests that the human retrograde signaling pathway is based on the activation of NFκB in the absence of oxygen, which somehow transmits a signal from the mitochondria to the nucleus to avoid mitochondrial disruption, the first genetic abnormality being the overexpression of hypoxia-inducible factor-1 (HIF-1). When carcinogenesis is triggered, the surrounding environment of the cancer cell becomes acidic and the cell adapts to this, leading to malignant transformation of the cell (47). When this occurs, the pH within the cancer cell becomes alkaline and the TME becomes acidic. The regulation of this intracellular alkalization and acidification of the extracellular microenvironment is crucial in the treatment of cancer.

There are many studies on proton pump inhibitors (PPIs) as a drug repositioning therapy targeting acidic TME (48–51). Several in vivo and in vitro studies have shown that combination of PPI and chemotherapies increases the chemotherapeutic responses (52–54). Furthermore, preclinical studies in human tumor cell lines have reported that administration of PPI alone, without chemotherapy, induced apoptosis of cancer cells and produced anticancer effects (55–57). Population-based studies have also suggested that PPI use may prevent the development of breast cancer (58–60). Although clinical studies are limited, three patients of advanced colorectal carcinoma were treated with high-dose PPI in combination with chemotherapy and reported favorable results (61). Furthermore, for patients with metastatic breast cancer, the combination of chemotherapy and PPI was reported to significantly prolong time to progression and overall survival compared to chemotherapy alone (62). On the other hand, several animal studies have also shown that systemic alkalization with buffer therapy using bicarbonate and/or alkalizing agents inhibits tumor progression (63–65). Moreover, although Amiloride and Cariporide are known as drugs that stop alkalization in cancer cells, they have not yet been applied clinically due to their adverse effects. There are many reported intervention methods to neutralize acidic TME, most of which are based on the concept of proton control by external intervention of drugs. ‘Alkalization therapy’ we advocate alkalizes TME using an alkalinizing diet and alkalizing agents to cleanse the body of cancer patients.

Alkalinizing diet and alkalinizing agents are used in the treatment. However, the measurement of the acid-alkaline level of the microenvironment surrounding the cancer is not available in current clinical practice (12, 66, 67). We found that in all cases where various cancer treatments were effective using our ‘alkalization therapy’, the urine pH became alkaline (19–21, 68, 69). Due to the impossibility of measuring the pH of the microenvironment surrounding the cancer, we use the patient’s urine pH as a surrogate indicator to practice alkalization of it. This alkalization of the urine pH means a decrease in the number of acidic substances such as protons excreted in the urine and does not imply an extreme alkalization of the acid-alkaline balance of the body fluids.

When the TME is acidic, cancers are more resistant to all therapies, including anticancer drugs, radiotherapy, immune checkpoint inhibitors and molecular targeted therapy, and the side effects of these therapies are more severe (4, 47, 70). In the treatment of cancer, it is important to suppress primary immunity and activate secondary immunity. The primary immune system began over hundreds of millions of years ago when a series of specialized enzymes and proteins evolved to protect our primitive ancestors from attack by the outside world. This inflammatory immune response worked so well that its function has been conserved. Until now, cancer researchers have treated cancer with the belief that genes are the main underlying cause of cancer. However, in the last few decades we have come to understand that the inflammatory component of the primary (innate) immune system, which is normally part of the wound healing process, promotes carcinogenesis by aiding tumor development and growth. The reason why the inflammatory component of the primary (innate) immune system is activated in cancer development and growth is due to the acidification of the TME caused by the extracellular excretion of intracellular protons from glycolysis. It has been reported that cancer cells are more active in this acidic environment (22, 71). The tumor microenvironment is acidic. This acidification has a multifaceted effect on cancer cell proliferation, migration, invasion, metastasis, resistance to treatment and the function of stromal cells such as immune cells and vascular cells. However, the molecular mechanisms by which cancer cells and stromal cells sense and respond to acidic pH in the tumor microenvironment are not well understood.

The role of the family of pH-sensing G protein-coupled receptors (GPCRs) in tumor biology is increasingly being recognized as important to regulate cancer cell metastasis and proliferation, immune cell function, inflammation, and angiogenesis. Neutrophils sense protons of the TME via GPCRs expressed on their cell surface and aggregate in areas of high proton concentrations. Macrophages accumulate by a similar mechanism (72, 73). Acidification of TME is associated with pro-tumor polarization of tumor-associated macrophage phenotype (74), and it is reported that Inhibition of tumor acidosis through PPIs promote an antitumor phenotype of tumor-associated macrophages (75). MDSCs are a population of cells that proliferate during cancer, inflammation, and infection, and have the robust ability to suppress T-cell responses (33, 76). MDSCs accumulate at sites of activation of the innate immune system by the activity of neutrophils and macrophages, as described earlier, and NO and ROS are said to be involved in this mechanism. About 80% and 20% of MDSCs differentiate into neutrophils and macrophages, respectively, and if the acidic TME is left without intervention, inflammation in this environment will increase. It hence appears reasonable to assume that acidification of the TME is the most common cause of the resistance of cancers to treatment. Our strategy of alkalinizing the acidic TME is called ‘alkalization therapy’.

The aims of this treatment are to achieve (1) a urine pH of 7.5 to 8.0 or more, (2) a CRP level of 0.05 or less, and (3) a neutrophil/lymphocyte ratio of 2.0 or less (1.5 if possible), and a lymphocyte count of 1,500 to 2,000 or more. The cause of the increased CRP is thought to be the presence of H+ and the development of arteriolitis owing to vascular narrowing in hyperlipidemia, obesity, diabetes, and heavy drinking. Alkalization of the body is very much influenced by the diet consumed and is determined using urine pH. In addition, the association between intestinal microflora and cancer will require further study in the future.



Conclusion

The treatments we advocate do not in conflict with conventional standard therapies but can be used in combination to increase their efficacy and reduce side effects. The human body is a dissipative structure, which means that it is an open system that is not in thermodynamic equilibrium. This means that it is possible to reduce the entropy of the body. It is our experience that alkalization of the TME enables various treatments to become more effective, and with the future collaboration of many researchers, we hope that it will soon become possible to treat intractable cancers using standard treatments combined with alkalization therapy (19, 21, 21, 68, 69, 77, 78).



Patients Demonstrating a Successful Treatment Response to Alkalization Therapy

The cases shown here are patients whose treatment involved no anticancer drugs or, if used, exceedingly small amounts of oral medication. These case reports are comprehensively included in “Investigation of survival factors for cancer patients using data science methods” approved by Institutional Review Board of the Japan-Multinational Trial Organization. Written informed consent for publication of these case reports and accompanying images has been obtained from the patients.

(i) Male, 84 years old (at the time of first consultation), Unresectable renal pelvis cancer, cT3N2M0, Periaortic lymph node (LN) metastasis (+)

First visit to our hospital February 2021, January 2021: Visited T Hospital due to gross hematuria; CT scan showed venous invasion of right renal pelvis carcinoma and pararenal aortic LN metastasis. The same diagnosis was made at the University Hospital. He was told by the doctor that anticancer drug treatment would not be given because he was too old, and it would not be effective. An alkalizing diet and intravenous vitamin C showed a marked improvement in the renal pelvis cancer. No anticancer drugs were used.

After 4 months of alkalinizing diet + alkalinizing agents + intravenous vitamin C, the tumor in renal pelvis of the right kidney, which was found in January 2021, was significantly reduced in June 2021. The red circles indicate the sites of renal pelvis cancer (Figure 2). In February 2021, urine pH = 5.5, which increased to 8 in July (5 months after the visit) (Figure 3).




Figure 2 | A contrast enhanced computed tomography of abdomen are shown.






Figure 3 | His urine pH levels are shown.



(ii) Female, 76 years old, Malignant lymphoma of stomach, 2015/12, First visit to Wada Clinic.

Her gastric malignant lymphoma disappeared two and a half years after her first visit to Wada Clinic, simply by changing her diet (Figure 4). All she did was to start an alkaline diet as alkalization therapy.




Figure 4 | Her images of upper gastrointestinal endoscopy are shown.



(iii) Female, 89 years old, malignant lymphoma of the right tonsil.

In February 2009, the patient presented with an enlarged right tonsil and swollen lymph nodes in the right mandible, which were biopsied and a diagnosis of malignant lymphoma was made. The malignant lymphoma was diffuse large B-cell lymphoma, CD20 positive, CD79α positive and negative for epithelial marker A E1/AE3 negative.

The patient was advised to be hospitalized and receive anticancer therapy, and came to our clinic on April 2009 because of anxiety about side effects. At the time of the consultation, the patient had an ulcer on the right oral mucosa, which made opening the mouth a little difficult.

After the visit to our clinic, I recommended her to drink 2 bags of red bean cedar tea (Yunnan Yew tree) infused with 1 liter of tea per day to soak the affected area, and 3 bags of Misatol (plum extract supplement) in 3 portions to soak the affected area. The lymphoma disappeared after two months. The lymphoma almost disappeared after two months and has not recurred since (Figure 5). She lived her daily life in good health, but two years and eight months after the start of treatment, at the age of 91, she passed away as if asleep after breakfast one day.




Figure 5 | Her photographs of right tonsil are shown.



(iv) Female, 15 years old, malignant lymphoma of tonsil.

The patient was first seen at our clinic in 2020/3. She was diagnosed as diffuse Large B Cell Lymphoma (DLBCL) of tonsillar origin at the Children’s Hospital in 2019. PET-MRI showed no obvious accumulation except for enlarged right palatine tonsil. Prior to her illness, she was an imbalanced eater of foods. She was very fond of sweets. In the two months following the first visit, there was no increase in the lymphoma of the tonsils. However, in May 2020, the tumor became airway obstructed (Figure 6), causing breathing difficulties, and she underwent emergency surgery at the prefectural hospital. Since the resection, she has been taking apple pectin juice, citric acid preparations, red bean cedar tea (Yunnan Yew tree) and summer white chrysanthemum (feverfew) and has had no recurrence. She has not been treated with any anti-cancer drugs. Her IL-2R decreased after her visit to our clinic and has continued to decrease steadily after her surgery (Figure 7).




Figure 6 | Her tumor of tonsil is shown.






Figure 7 | Her IL-2R levels are shown.



(v) Male, 64 years old. Gastric cancer (unresectable), multiple liver metastases, Adenocarcinoma(por), Group5. First visit to our clinic August 2020.

History of the disease: Introduced by Dr. B, Department of Surgery, Hospital A. On July, 2020, the patient was brought to the emergency room because of fatigue on standing up. When he came to the hospital, he was found to be anemic with Hb = 7.2 and was diagnosed with advanced gastric cancer on further examination. A contrast-enhanced CT scan revealed multiple liver metastases, and he and his wife decided not to take standard anti-cancer treatment and came to our clinic.

(Diet before the onset of the disease) Dairy products: a lot. 350ml of milk, a pack of yoghurt, a lot of cheese, taste: strong.

(Course) Recently, he has been cooking by himself. He eats an alkalizing diet with lots of vegetables and fruit. He wants to reflect on his diet and way of life and challenge himself to live with cancer. He doesn’t want to do standard therapy.

He has decided to do the following Things.

Start the Maruyama vaccine (immunostimulant) and receive lentinan (immunostimulants) intravenously once a week. Take one tablet of the oral anticancer drug TS-1 (5FU derivative) (20 mg) twice a week. Alkalization of the urine with citric acid preparations and sodium. The patient drinks 140 ml of apple pectin juice daily for three months and receives 25 g of Vit C intravenously. In order to increase the secondary immunity, mushrooms should be ground up and eaten in soups. Keep warm and exercise.

One year and three months later, gastric endoscopy showed that all cancers had disappeared (Figure 8), and PET scans also showed that all liver metastases had disappeared. (He has put this information on you-tube. The address is as follows: https://youtu.be/zHF_zUE9prI).




Figure 8 | An upper gastrointestinal endoscopy showed that tumors had disappeared.



(vi) Male, 70 years old. Multiple gastric cancer, first visit in December 2012.

At the beginning of October 2012, he had a check-up at a hospital in Kagawa. He went to a hospital in December. He was told that he would have to undergo an immediate resection, but when he asked to wait until next year, he was told that the polyps in the upper part of the stomach would be removed under endoscopy, and that the lower part of the stomach would be removed and a subtotal resection would be performed.He was positive for H. pylori and was put on medication.

He has been receiving intravenous lentinan (an immunostimulant) once a week since December 2012 and was started on TS-1 20 mg orally three times a week. After three years, his stomach cancer had disappeared after following a diet and lifestyle that was “light in taste, rich in fresh fruits and vegetables, dairy-free and meat-free” (Figure 9).




Figure 9 | An upper gastrointestinal endoscopy showed that all tumors had disappeared.



(vii) Male, 74 years old. First seen in our clinic on December 2014.

The patient was diagnosed with gastric cancer (early stage) after a thorough physical examination in 2012. He underwent gastrectomy (laparotomy) at a hospital in February 2012 and was told that there was no abnormality at the one-year check-up after the surgery. In November 2013, his physical examination revealed an abnormality in the remaining stomach, which was diagnosed as a recurrence of the remaining stomach, and he underwent a total gastrectomy in January 2014. In January 2014, he had a total gastrectomy. The pathological examination of the resected specimen showed that it was a scirrhous gastric cancer. He was told that the cancer was left at the anastomosis of the dissection. After his consultation, he was treated with intravenous lentinan (an immunostimulant) once a week and TS-1 capsules (an oral 5FU derivative, 20 mg) twice a month. Seven years later, in 2021, he is still alive and well.

(viii) Male, 68 years old (at time of first visit). Post-operative recurrence of gastric cancer; first visit to our hospital in May 2015.

In 2015, he went to the emergency room of his local doctor for hematemesis, was diagnosed as gastric hilar cancer and underwent emergency surgery.He underwent total gastrectomy and cholecystectomy and was diagnosed with anastomotic marginal gastric cancer remains. Postoperatively, tumor markers (CA72-4, CEA) were elevated, and recurrence was suspected.

In Wada clinic Lentinan (immunostimulant) was started intravenously and combined with TS-1 capsule (oral 5FU derivative, 20 mg) once a week. The patient is alive and well 6 years after surgery (Figure 10).




Figure 10 | His tumor marker (CEA, CA72-4) values are shown.



(ix) Female, 50 years old. Postoperative recurrence of breast cancer with multiple systemic metastases, including bone metastases. First visit to our clinic October 2019.

The resected tissue showed ER+, PgR+, HER2 1+ (negative), Ki67 26-29% (hormone receptor positive). In 2012, she underwent partial resection and lymphatic dissection for right breast cancer. In May 2020, a PET scan showed multiple metastases in the right axilla, vertebrae, and ribs, and she came to our clinic in October 2019. In terms of lifestyle, she loved sweets and enjoyed making pastries.

After her visit to our clinic, she has been on an ‘alkalizing diet’. In Wada clinic, we recommended her to do the following.

She took 140 ml/day of apple pectin juice (apple shimmer) at home, followed an alkalizing diet and ‘dairy products’ were strictly forbidden (79).

At the Wada Clinic she was given 25g vitamin C intravenously once a week. Subcutaneous injections of a luteinizing hormone-releasing hormone derivative microcapsule sustained-release formulation and a human IgG2 monoclonal antibody formulation targeting RANKL were continued.

A PET/CT scan six months after the first visit showed that the tumors had disappeared. The patient was also put on sodium bicarbonate and her urine pH increased from 6.5 on visit to 8.0 one month later (Figure 11).




Figure 11 | (Upper) Her urine pH levels are shown. (Lower) A PET/CT scan showed that tumor had disappeared.



(x) Female, 45 years old (at first medical examination). First visit to Wada Clinic in January 2011.

Postoperative breast cancer, systemic metastasis including multiple lung and bone metastasis. Due to recurrent lung metastasis from breast cancer, she had breathing difficulties and started treatment at a cancer center, but the cancer did not shrink. After alkalizing diet, the cancer started to shrink (Figure 12, 13). She has not received any anti-cancer drugs for more than 10 years. She drinks 2 liters of fruit and vegetable juice a day. In January 2022, when her urine is alkalized by diet alone (Figure 14), she is living her daily life in good health.




Figure 12 | A PET/CT scan shows abnormal accumulations on her chest.






Figure 13 | CT scans reveals gradual shrinkage of the tumors.






Figure 14 | Her urine pH levels are shown.



(xi) Female, 50 years old at the time of the first examination. Postoperative recurrence of breast cancer.

Breast cancer with axillary lymph nodes recurrence first visit of Wada Clinic on November 2016. She underwent breast cancer surgery in 2007 and had a recurrence in the right axillary lymph nodes (2014). We instructed her to eat an alkalizing diet, and had her take plume terpenes (Triterpenoids, Fatty acid synthase inhibitors), summer chrysanthemums (4) (Feverfew, NF kappa B inhibitors, parthenolide) and bicarbonate (3 g) (80–83). 85% regression was observed in spring 2017, and 100% regression and tumor disappearance in spring 2018.



Data Availability Statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.



Ethics Statement

The studies involving human participants were reviewed and approved by Japan-Multinational Trial Organization. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin. Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.



Author Contributions

HW and RH performed the literature review and wrote the article. RN and HM performed the acquisition of data. All Authors conceived and designed the study and gave final approval for publication.



Acknowledgments

The authors thank Dr. Helena Akiko Popiel of Tokyo Medical University for her editing of this article.



References

1. Turner, KA. Radical Remission: Surviving Cancer Agains All Odds (English Edition) California, US: HarperOne (2014).

2. Goldblatt, H, and Cameron, G. Induced Malignancy in Cells From Rat Myocardium Subjected to Intermittent Anaerobiosis During Long Propagation In Vitro. J Exp Med (1953) 97:525–52. doi: 10.1084/jem.97.4.525

3. Warburg, O. On the Origin of Cancer Cells. Science (1956) 123:309–14. doi: 10.1126/science.123.3191.309

4. Harguindey, S, Jose, GO, Pedrazb, L, Paradisoc, A, and Reshkind, SJ. The Role of pH Dynamics and the Na+/H+ Antiporter in the Etiopathogenesis and Treatment of Cancer. Two Faces of the Same Coin-One Single Nature. Biochim Biophys Acta (2005) 1756(2005):1–24. doi: 10.1016/j.bbcan.2005.06.004

5. Schwartz, L, Seyfried, T, Alfarouk, KO, Da Veiga Moreira, J, and Fais, S. Out of Warburg Effect: An Effective Cancer Treatment Targeting the Tumor Specific Metabolism and Dysregulated pH. Semin Cancer Biol (2017) 43:134–8. doi: 10.1016/j.semcancer.2017.01.005

6. Lane, N, and Martin, W. The Energetics of Genome Complexity. Nature (2010) 467:929–34. doi: 10.1038/nature09486

7. Margulis, L. Archaeal- Eubacterial Mergers in the Origin of Eukarya: Phylogenetic Classification of Life. Proc Natl Acad Sci (1996) 93:1071–6. doi: 10.1073/pnas.93.3.1071

8. Seyfried, TN, and Shelton, LM. Cancer as a Metabolic Disease. Nutr Metab (2010) 7:7 1–22. doi: 10.1186/1743-7075-7-7

9. Seyfried, TN. Cancer as a Mitochondrial Metabolic Disease Frontiers in Cell and Developmental Biology. (2015) 3:43. doi: 10.3389/fcell.2015.00043

10. Gillies, RJ, Pilot, C, Marunaka, Y, and Fais, S. Targeting Acidity in Cancer and Diabetes. Biochim Biophys Acta Rev Cancer (2019) 1871:273–80. doi: 10.1016/j.bbcan.2019.01.003

11. Cardone, RA, Casavola, V, and Reshkin, SJ. The Role of Disturbed pH Dynamics and NA+/H+ Exchanger in Metastasis. Nat Rev Cancer (2005) 5:786–95. doi: 10.1038/nrc1713

12. Neri, D, and Supuran, CT. Interfering With pH Regulation in Tumours as a Therapeutic Strategy. Nat Rev Drug Discov (2011) 10:767–77. doi: 10.1038/nrd3554

13. Pillai, SR, Damaghi, M, Marunaka, Y, Spugnini, EP, Fais, S, and Gillies, RJ. Causes, Consequences, and Therapy of Tumors Acidosis. Cancer Metastasis Rev (2019) 38:205–22. doi: 10.1007/s10555-019-09792-7

14. Keizer, HG, and Joenje, H. Increased Cytosolic pH in Multidrug-Resistant Human Lung Tumor Cells of Verapamil. J Natl Can Inst (1989) 81:706–9. doi: 10.1093/jnci/81.9.706

15. Vaupel, P, and Multhoff, G. Revisiting the Warburg Effect: Historical Dogma Versus Current Understanding. J Physiol (2020) 0.0:(2020) 1–13. doi: 10.1113/jp278810

16. Pang, TX, Wakabayashi, S, and Shigekawa, H. Expression of Calcineurin B Homologous Protein 2 Protects Serum Deprivation-Induced Cell Death by Serum-Independent Activation of Na+/H+ Exchanger. J Biolog Chemstry (2002) 277:43771–7. doi: 10.1074/jbc.M208313200

17. Hayashi, H, and Kojima, C. Mechanism of Functional Regulation of Na+/H+ Exchange Transporters. Biochem (in Japanese) (2008) 80:925–32.

18. Goodman, SN. Toward Evidence-Based Medical Statistics. 1: The P Value Fallacy. Ann Intern Med (1999) 130:995–1004. doi: 10.7326/0003-4819-130-12-199906150-00008

19. Hamaguchi, R, Narui, R, Morikawa, H, and Wada, H. Cancer Diagnosis & Prognosis. Improved Chemother. Outcomes Patients With Small-cell Lung Cancer Treated With Combined Alkalization Ther Intravenous Vitamin C. (2021) 1:157–63. doi: 10.21873/cdp.10021

20. Hamaguchi, R, Narui, R, and Wada, H. Effects of an Alkalization Therapy on Nivolumab in Esophago¬gastric Junction Adenocarcinoma: A Case Report. Clinics Oncol 2 Issue (2019) 1:1–4.

21. Hamaguchi, R, Narui, R, and Wada, H. Effects of Alkalization Therapy on Chemotherapy Outcomes in Metastatic or Recurrent Pancreatic Cancer. Anticancer Res (2020) 40:873. doi: 10.21873/anticanres.14020

22. Justus, CR, and Dong L and Yang, LV. Acidic Tumor Microenvironment and pH-Sensing G Protein-Coupled Receptors. Article354 1-9. Front Physiol (2013) 05. doi: 10.3389/fphys.2013.00354

23. Petri, B, and Sanz, M-J. Neutrophil Chemotaxis. Cell and Tissue Research (2018) 371:425–436.

24. Schwabe, RF, and Jobin, C. The Microbiome and Cancer. Nat Rev Cancer (2013) 13:800–12. doi: 10.1038/nrc3610

25. Zambirinis, CP, Pushalkar, S, Saxena, D, and George Miller, G. Pancreatic Cancer, Inflammation and Microbiome. Cancer J (2014) 20:195–202. doi: 10.1097/PPO.0000000000000045

26. Johnson, CH, Spilker, ME, Goetz, L, Peterson, SN, and Siuzdak, G. Metabolite and Microbiome Interplay in Cancer Immunotherapy. Cancer Res (2016) 76(21):6146–52. doi: 10.1158/0008-5472.CAN-16-0309

27. Yu, LX, and Schwabe, RF. The Gut Microbiome and Liver Cancer: Mechanisms and Clinical Translation. Nat Rev Gastroenterol Hepatol (2017) 14:527–39. doi: 10.1038/nrgastro.2017.72

28. Gopalakrishnan, V, Spencer, CN, Nezi, L, Reuben, A, Andrews, MC, Karpinets, TV, et al. Gut Microbiome Modulates Response to Anti–PD-1 Immunotherapy in Melanoma Patients. Cancer Immunother Science (2018) 359:97–103. doi: 10.1126/science.aan4236

29. Routy, B, Chatelier, EL, Derosa, L, Duong, CPM, Alou, MT, Daillère, R, et al. Gut Microbiome Influences Efficacy of PD-1–Based Immunotherapy Against Epithelial Tumors. Cancer Immunother Sci (2018) 359:91–7. doi: 10.1126/science.aan3706

30. Riquelme, E, Zhang, Y, Zhang, L, Montiel, M, Zoltan, M, Dong, W, et al. Tumor Microbiome Diversity and Composition. Influence Pancreatic Cancer Outcomes. Cell (2019) 178:795–806. doi: 10.1016/j.cell.2019.07.008

31. Wastyk, HC, Fragiadakis, GK, Perelman, D, Dahan, D, Merrill, BD, F.eB, Yu, et al. Gut-Microbiota-Targeted Diets Modulate Human Immune Status. Cell (2021) 184:1–17. doi: 10.1016/j.cell.2021.06.019

32. Stix, G. Malignant Flame. Understanding Chronic Inflammation, Which Contributes to Heart Disease, Alzheimer’s and a Variety of Other Ailments, may be a Key to Unlocking the Mysteries of Cancer. Sci Am (2007) 297:60–7. doi: 10.1038/scientificamerican0708-48sp

33. Gabrilovich, D, and Nagaraj, S. Myeloid-Derived-Suppressor Cells as Regulators of the Immune System. Nat Rev Immunol (2009) 9:162–74. doi: 10.1038/nri2506

34. Wada, H, Hamaguchi, R, Narui, R, and Barron, JP. What Is Cancer? NHE1is the Key. Tokyo, Japan: WIKOM press (2018).

35. Webb, SD, Sherratt, JA, and Fish, RG. Mathematical Modelling of Tumour Acidity Regulation of Intracellular pH. J Theor Biol (1999) 196:237–50. doi: 10.1006/jtbi.1998.0836

36. Gatenby, RA, and Gillies, RJ. Why do Cancers Have High Aerobic Glycolysis? Nat.Rev.Caner (2004) 4:891–9. doi: 10.1038/nrc1478

37. Zitvogel, L, Daillère, R, Roberti, MP, Routy, B, and Kroemer, G. Anticancer Effects of the Microbiome and its Products. Nat Microbiol (2017) 44:1–14. doi: 10.1038/nrmicro.2017.44

38. Lane, N. Oxygen: The Molecule That Made the World. Tokyo, Japan: Oxford University Press (2002).

39. Ma, Y, Chapman, J, Levine, M, Polireddy, K, Drisko, J, and Chen, Q. High-Dose Parenteral Ascorbate Enhanced Chemosensitivity of Ovarian Cancer and Reduced Toxicity of Chemotherapy. Sci Transl Med (2014) Vol 6 Issue 222:222ra18. doi: 10.1126/scitranslmed.3007154

40. Yun, J, Mullarky, E, Lu, C, Bosch, KN, Kavalier, A, Rivera, K, et al. Vitamin C Research. Vitamin C Selectively Kills Kras and Braf Mutant Colorectal Cancer Cells by Targeting Gapdh. Sci Transl Med (2015) 14:1391–6. doi: 10.1126/science.aaa5004

41. Magrì, A, Germano, G, Chilà, R, Lorenzato, A, Lamba, S, Montone, M, et al. High-Dose Vitamin C Enhances Cancer Immunotherapy. Sci Transl Med (2020) 12:eaay87071-12. doi: 10.1126/scitranslmed.aay8707

42. Jazwinski, SM. The Retrograde Response – A Conserved Compensatory Reaction to Damage From Within and From Without. Prog Mol Biol Transl Sci (2014) 127:133–54. doi: 10.1016/B978-0-12-394625-6.00005-2

43. Jazwinski, SM, and And Kriete, A. The Yeast Retrograde Response as a Model of Intracellular Signaling of Mitochondrial Dysfunction. Front Physiol. 3. Article (2012) 139:1–12. doi: 10.3389/fphys.2012.00139

44. Butow, RA, and Avadhani, NG. Mitochondrial Signaling: The Retrograde Response. Mol Cell (2004) 14:1–15. doi: 10.1016/S1097-2765(04)00179-0

45. Grasso D. Zampieri, LX, Capelôa, T, Van de Velde, J, and Rondeaux, P. Mitochondria in Cancer. Cell Stress (2020) 4:114–46. doi: 10.15698/cst2020.06.221

46. Perkins, ND. The Diverse and Complex Roles of NF κb Subunits in Cancer. Nat Rev Can (2012) 12:121–32. doi: 10.1038/nrc3204

47. Gatenby, RA, Smallbone, K, Maini, P.K, Rose, F, Averil, J, Nagle, RB, et al. Cellular Adaptations to Hypoxia and Acidosis During Somatic Evolution of Breast Cancer. Br J Cancer (2007) 97:646–53. doi: 10.1038/sj.bjc.6603922

48. Fais, S. Evidence-Based Support for the Use of Proton Pump Inhibitors in Cancer Therapy. J Transl Med (2015) 13:368. doi: 10.1186/s12967-015-0735-2

49. Lu, ZN, Tian, B, and Guo, XL. Repositioning of Proton Pump Inhibitors in Cancer Therapy. Cancer Chemother Pharmacol (2017) 80:925–37. doi: 10.1007/s00280-017-3426-2

50. Ikemura, K, Hiramatsu, S, and Okuda, M. Drug Repositioning of Proton Pump Inhibitors for Enhanced Efficacy and Safety of Cancer Chemotherapy. Front Pharmacol (2017) 8:911. doi: 10.3389/fphar.2017.00911

51. Spugnini, EP, and Fais, S. Drug Repurposing for Anticancer Therapies. A Lesson From Proton Pump Inhibitors. . Expert Opin Ther Pat (2020) 30:15–25. doi: 10.1080/13543776.2020.1704733

52. Ferrari, S, Perut, F, Fagioli, F, Brach Del Prever, A, Meazza, C, Parafioriti, A, et al. Proton Pump Inhibitor Chemosensitization in Human Osteosarcoma: From the Bench to the Patients' Bed. J Transl Med (2013) 11:268. doi: 10.1186/1479-5876-11-268

53. Spugnini, EP, Baldi, A, Buglioni, S, Carocci, F, De Bazzichini, GM, Betti, G, et al. Lansoprazole as a Rescue Agent in Chemoresistant Tumors: A Phase I/II Study in Companion Animals With Spontaneously Occurring Tumors. J Transl Med (2011) 9:221. doi: 10.1186/1479-5876-9-221

54. Spugnini, EP, Buglioni, S, Carocci, F, Francesco, M, Vincenzi, B, Fanciulli, M, et al. High Dose Lansoprazole Combined With Metronomic Chemotherapy: A Phase I/II Study in Companion Animals With Spontaneously Occurring Tumors. J Transl Med (2014) 12:225. doi: 10.1186/s12967-014-0225-y

55. De Milito, A, Iessi, E, Logozzi, M, Lozupone, F, Spada, M, Marino, ML, et al. Proton Pump Inhibitors Induce Apoptosis of Human B-Cell Tumors Through a Caspase-Independent Mechanism Involving Reactive Oxygen Species. Cancer Res (2007) 67:5408–17. doi: 10.1158/0008-5472.CAN-06-4095

56. De Milito, A, Canese, R, Marino, ML, Borghi, M, Iero, M, Villa, A, et al. pH-Dependent Antitumor Activity of Proton Pump Inhibitors Against Human Melanoma is Mediated by Inhibition of Tumor Acidity. Int J Cancer (2010) 127:207–19. doi: 10.1002/ijc.25009

57. Canitano, A, Iessi, E, Spugnini, EP, Federici, C, and Fais, S. Proton Pump Inhibitors Induce a Caspase-Independent Antitumor Effect Against Human Multiple Myeloma. Cancer Lett (2016) 376:278–83. doi: 10.1016/j.canlet.2016.04.015

58. Papagerakis, S, Bellile, E, Peterson, LA, Pliakas, M, Balaskas, K, Selman, S, et al. Proton Pump Inhibitors and Histamine 2 Blockers are Associated With Improved Overall Survival in Patients With Head and Neck Squamous Carcinoma. Cancer Prev Res (Phila) (2014) 7:1258–69. doi: 10.1158/1940-6207.CAPR-14-0002

59. Chen, CH, Lee, CZ, Lin, YC, Kao, LT, and Lin, HC. Negative Association of Proton Pump Inhibitors With Subsequent Development of Breast Cancer: A Nationwide Population-Based Study. J Clin Pharmacol (2019) 59:350–5. doi: 10.1002/jcph.1329

60. Ding, DC, Sung, FC, Chen, W, Wang, JH, and Lin, SZ. Proton Pump Inhibitors Reduce Breast Cancer Risk in Gastric Ulcer Patients: A Population-Based Cohort Study. Breast J (2020) 26:474–8. doi: 10.1111/tbj.13519

61. Falcone, R, Roberto, M, D'antonio, C, Romiti, A, Milano, A, Onesti, CE, et al. High-Doses of Proton Pump Inhibitors in Refractory Gastro-Intestinal Cancer: A Case Series and the State of Art. Dig Liver Dis (2016) 48:1503–5. doi: 10.1016/j.dld.2016.08.126

62. Wang, BY, Zhang, J, Wang, JL, Sun, S, Wang, ZH, Wang, LP, et al. Intermittent High Dose Proton Pump Inhibitor Enhances the Antitumor Effects of Chemotherapy in Metastatic Breast Cancer. J Exp Clin Cancer Res (2015) 34:85. doi: 10.1186/s13046-015-0194-x

63. Robey, IF, Baggett, BK, Kirkpatrick, ND, Roe, DJ, Julie Dosescu, J, Sloane, BF, et al. Bicarbonate Increases Tumor pH and Inhibits Spontaneous Metastases. Cancer Res (2009) 69:2260–8. doi: 10.1158/0008-5472.CAN-07-5575

64. Azzarito, T, Lugini, L, Spugnini, EP, Canese, R, Gugliotta, A, Fidanza, S, et al. Effect of Modified Alkaline Supplementation on Syngenic Melanoma Growth in CB57/BL Mice. PLoS One (2016) 11:e0159763. doi: 10.1371/journal.pone.0159763

65. Astigiano, S, Puglisi, A, Mastracci, L, Fais, S, and Barbieri, O. Systemic Alkalinisation Delays Prostate Cancer Cell Progression in TRAMP Mice. J Enzyme Inhib Med Chem (2017) 32:363–8. doi: 10.1080/14756366.2016.1252760

66. Remer, T, and Manz, F. Potential Renal Acid Load of Foods and its Influence on Urine Ph. J Amer Diet Ass (1995) 95:791–7. doi: 10.1016/S0002-8223(95)00219-7

67. McCarty, MF, and Whitaker, J. Manipulating Tumor Acidification as a Cancer Treatment Strategy. Altern Med Rev (2010) 15:264–72.

68. Hamaguchi, R, Okamoto, T, Sato, M, Hasegawa, M, and Wada, H. Effects of an Alkaline Diet on EGFR-TKI Therapy in EGFR Mutation-Positive NSCLC. Anticancer Res (2017) 37:5141–5. doi: 10.21873/anticanres.11934

69. Hamaguchi, R, Ito, T, Narui, R, Morikawa, H, and Uemoto S. and Wada, H. Effects of Alkalization Therapy on Chemotherapy. Outcomes in Advanced Pancreatic Cancer: A Retrospective Case-Control Study. Vivo (2020) 34:2623–9. doi: 10.21873/invivo.12080

70. Pilon-Thomas, S, Kodumudi, K, El-Kenawi, A, Russell, S, Weber, AM, Luddy, K, et al. Neutralization of Tumor Acidity Improves Antitumor Responses to Immunotherapy. Cancer Res (2015) 76:1381–90. doi: 10.1158/0008-5472.CAN-15-1743

71. Ludwig, M-G, Vanek, M, Guerini, D, Gasser, JA, Jones, CE, Junker, U, et al. Letters to Nature. Proton-Sensing G-Protein-Coupled Receptors. Nature (2003) 425:93–8. doi: 10.1038/nature01905

72. Lattin, J, Zidar, DA, Schroder, K, Kellie, S, Hume, DA, and Sweet, MJ. G-Protein-Coupled Receptor Expression Function and Signaling in Macrophages. J Leukoc. Biol (2007) 82:16–32.

73. Wang, X, Iyer, A, Lyons, AB, Körner, H, and Wei, W. Emerging Roles for G-Protein Coupled Receptors in Development and Activation of Macrophages. Front Immunol (2019) 10:2031. doi: 10.3389/fimmu.2019.02031

74. Vitale, I, Manic, G, Coussens, LM, Kroemer, G, and Galluzzi, L. Macrophages and Metabolism in the Tumor Microenvironment. Cell Metab (2019) 30:36–50. doi: 10.1016/j.cmet.2019.06.001

75. Vishvakarma, NK, and Singh, SM. Immunopotentiating Effect of Proton Pump Inhibitor Pantoprazole in a Lymphoma-Bearing Murine Host: Implication in Antitumor Activation of Tumor-Associated Macrophages. Immunol Lett (2010) 134:83–92. doi: 10.1016/j.imlet.2010.09.002

76. Millrud, CR, Bergenfield, C, and Leandersson, K. On the Origin of Myeloid-Derived Suppressor Cells. Oncotarget (2017) 8:3649–65. doi: 10.18632/oncotarget.12278

77. Wada, H. Can an Alkaline Diet Improve Cancer Outcomes? Scientia (2020). doi: 10.33548/SCIENTIA483

78. Hamaguchi, R, and Wada, H. Paradigm Shift in Cancer Treatment: Cancer Treatment as a Metabolic Disease E Fusion of Eastern and Western Medicine. J Traditional Chin Med Sci (2017) 4:322–7. doi: 10.1016/j.jtcms.2017.12.003

79. Plant, J. Your Life in Your Hands: Understanding, Preventing and Overcoming Breast Cancer. New York, US:Thomas Dunne Books (2000).

80. Bishayee, A, Ahmed, S, Brankov, N, and Perloff, M. Triterpenoids as Potential Agents for the Chemoprevention and Therapy of Breast Cancer. Front Biosci (2011) 16:980–96. doi: 10.2741/3730

81. Guzman, ML, Rossi, RM, Neelakantan, S, Li, X, Corbett, CA, Hassane, DC, et al. An Orally Bioavailable Parthenolide Analog Selectively Eradicates Acute Myelogenous Leukemia Stem and Progenitor Cells. Blood. (2007) 110:4427–35. doi: 10.1182/blood-2007-05-090621

82. Kwok, BHB, Koh, B, Ndubuisi, MI, Elofsson, M, and Crews, C. The Anti-in£Ammatory Natural Product Parthenolide From the Medicinal Herb Feverfew Directly Binds to and Inhibits IUB Kinase. Chem Biol (2001) 8:759–66. doi: 10.1016/S1074-5521(01)00049-7

83. Menendez, JA, and Lupu, R. Fatty Acid Synthase and the Lipogenic Phenotype in Cancer Pathogenesis. Nat Rev Cancer (2007) .7:763–777. doi: 10.1038/nrc2222




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Wada, Hamaguchi, Narui and Morikawa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-12-920843-g006.jpg





OEBPS/Images/fonc-12-920843-g012.jpg
S0 \WW:6.00

1.00





OEBPS/Images/fonc-12-920843-g014.jpg
Urine pH

o
—

_1
D O™~ WO W T MAN A O

8T-1e\
8T-024
gT-uer
L1-22@
LT-NON
LT-0
L1-das
LT-8ny
LT-INf
LT-ung
LT-Aey
LT-1dy
LT-1BN
LT-994
LT-uer
91-22@
9T-AON
91-10
91-dag
91-3ny
9T-INnf
9T-unf
9T-Ae\
97-1dy
9T-1eNl
9T-g24
9T-uer
§1-22@
ST-AON
ST-10
g1-dag
ST-8ny
ST-INf
ST-ung





OEBPS/Images/fonc-12-920843-g001.jpg
12)

Intervention group (n
Control group (n = 15)

20
Time from diagnosis (months)

10

1.0
0.8
0.6
04
0.2
0.0

(%) 1ea1asns |[eJaA0

Control group

Intervention group

o v 9o w o 0
0 N NN O OV 0

5.0

Hd auun ued





OEBPS/Images/fonc-12-920843-g004.jpg
P

B . 2018/3/26
S 2017/3/6

vy

2016/5/24 .





OEBPS/Images/fonc-12-920843-g003.jpg
S = NN R s OO 0 o

Feb-21

Mar-21

Urine pH

Apr-21

May-21

050

Jun-21

Jul-21





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Meaning and Significance of “Alkalization Therapy for Cancer”

      

        		

          Objectives of the Study

        



        		

          Theoretical Rationale for Alkalization Therapy

        



        		

          Limitations of Deductive Methods and Inductive Approaches

        



        		

          Summary

        



        		

          Introduction

        



        		

          Objectives of the Study

        



        		

          Theoretical Basis of Alkalization Therapy

        



        		

          Limitations of Deductive Method and Inductive Approaches: Learning From Hegel’s “Dialectic”; Paradigm Shift From EBМ To SBМ

        



        		

          How Do We Deal With Cancer?

        

          		

            Alkalinizing the Acidic Tumor Microenvironment

          



          		

            Causes of Drug Resistance, Invasion, and Metastasis of Cancer

          



          		

            Purification of the Arterioles

          



          		

            Anti-Tumor Effect of Intravenously Administered Ascorbic Acid

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Patients Demonstrating a Successful Treatment Response to Alkalization Therapy

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Acknowledgments

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-12-920843-g009.jpg
S

N

' ' 2015/6/25






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-920843-g011.jpg
C = N W & U N & O

Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21

2020/5






OEBPS/Images/fonc-12-920843-g013.jpg
2019/3/1

2011/1/6.

-

et

~





OEBPS/Images/fonc-12-920843-g007.jpg
450

350

200

460

Mar-20

471

Apr-20

May-20

IL-2R

May-20

Jun-20

Jul-20

Oct-20

Mar-21

230

Aug-21





OEBPS/Images/fonc-12-920843-g005.jpg
e W S

3 ;
g _f?" ! :

2009.5.26

4

Oe and a half months later






OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-12-920843-g002.jpg
2021/06/30

(@)
N
(e
i
o
~
i
N
o
(@






OEBPS/Images/fonc-12-920843-g010.jpg
Titer
40

30 —CEA —CA72-4
20

10

0
Date 2015.7. 2015.11. 2016.3. 2016.7. 2016.11. 2017.3.





OEBPS/Images/fonc-12-920843-g008.jpg
2020/07/20

e
1955/ RT3
2020/07/20
10:21:12
)
SCv:27
CVWP:A1/4
D.F:42 B
C:N bﬁ:AS
C:32:1.0
9%
U
\"} .
Conmehfa 5

?’I’.”

37295

2021710712
14:01:04

EEN/EHEN
50/52
Eh:AS Ce:1

2021/10/17






OEBPS/Images/fonc.2022.920843_cover.jpg
& frontiers | Frontiers in Oncology

Meaning and Significance of
“Alkalization Therapy for Cancer”





