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Abstract 

Many cancers are glucose-dependent and have a higher rate of glycolysis, as described by the Warburg effect. Reducing the 

amount of free glucose will starve cancers. Medications that control blood glucose levels, including Metformin, change the 

intestinal biome by increasing desirable commensal bacteria, causing a drop in A1C. With the drop in glucose, many cancers can 

modulate metabolism to lipids, so a low-carbohydrate diet will keep the cancer from growing. Cancer can mask the immune 

system, turning off PD-L1 (Programmed Death Ligand-1) and increasing the expression of CD47, the “do not eat me protein". 

CD47, a protein overexpressed on many cancer cells to prevent macrophages attacks. CD47 does this by binding to Signal 

Regulatory Protein Alpha (SIRPα) on macrophages. 4-Methylumbelliferone (4-MU) will limit the amount of masked CD47. 4-

MU also has other benefits. It will protect the integrity of the B cells but also promotes insulin secretion to help cope with the 

degradation of B-cell function due to immune destruction. This might offset the side effects of Pembrolizumab (Keytruda), a 

therapeutic monoclonal antibody which targets and activates PD-1 on immune cells. PD-1 is a molecule that is found on killer T 

Cells and natural killer cells, which target any cell that does not display the MHC-2 cell surface molecule. These two changes, 

PD-L1 activation and CD-47 limitation, make cancer visible and vulnerable to Natural Killer cells, Killer T Cells, and 

macrophages. Pembrolizumab (Keytruda) can have toxic side effects, including a spike in blood sugar, which can damage B 

Cells, type 1 diabetes, and pancreatitis, though these are considered rare side effects. In Theory, Metformin and 4-MU will inhibit 

this occurrence with an improvement in gut bacteria and increasing insulin, and therefore lowering the risk to the pancreas and 

protecting B cells. 
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1. Introduction 

The concept of cancer representing a pragmatic switch to 

eliminate excess glucose was first proposed in the paper “Can-

cer- the Pragmatic Switch to Combat Metabolic Syndrome” 

[1]. This work proposed the concept of cancer being a bidirec-

tional switch that the body can use to combat metabolic syn-

drome. The hallmarks of many cancers includes a drastic in-

crease in glucose consumption without using toxic oxygen and 

producing nontoxic lactate (glycolysis), metastases, and the 
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ability to mask the cancer from the immune system by utiliz-

ing CD47 and PD-L1 proteins. The paper “Does Cancer Have 

a Benefit? - Your Immune System Might Think So” [5] 

showed that cancer-causing genomic changes have been in the 

genome for 240 million years, and if cancer has no benefit, the 

question arises why does it still exist. The immune system can 

easily kill cancer. Cancer must have a purpose; otherwise, it 

would have been deselected [5]. The paper “Is cancer the over-

flow of the adipose tissue” [12] shows how Cancer the Prag-

matic Switch is under the control of the adipose tissue. The 

adipose tissue and cancer both have many common aspects: 

angiogenesis, regulation of CD47 and PD-L1, which affect the 

macrophages and natural killer cells. When the adipose tissue 

is overwhelmed for an extended period, it can call upon “Can-

cer the Pragmatic Switch to Combat Metabolic Syndrome,” 

which converts large quantities of glucose into lactate before 

the organs are damaged. It is hypothesized that cancer arises 

from a stem cell that is turned on when adipose tissue is over-

whelmed, suggesting that adipocytes support tumorigenesis. 

Adipose tissue and cancer have many similar qualities: ig-

nored by the immune system, the ability to encourage angio-

genesis [12], and both cancer and white adipose tissue un-

dergo apoptosis in a low-glucose environment [45, 46]. Undi-

agnosed prostate, breast, and thyroid cancers are found next to 

adipose tissue in autopsies of people who died from something 

else. A primary tumor often secretes tumor suppressors to in-

terfere with secondary tumor and metastases growth, and can-

cer, for the most part, is not contagious. We humans were de-

signed to live in a calorie-scarce environment; before indus-

trialized food supplies existed, the cycle of life included fre-

quent starvation, which would cause adipose tissue and cancer 

to undergo apoptosis and disappear in the wild [1, 5]. 

2. CD44 and Cancer Stem Cells 

The CD44 is a cell surface glycoprotein involved in various 

cellular processes such as cell adhesion, migration, and prolif-

eration. Weng et al. [39] provided evidence that CD44 plays a 

key role in regulating adipocyte function, stating “that CD44 

may be important in regulating adipose function through its 

direct action in adipocytes or adipocyte precursor” [39]. CD44 

is also key to cancer progression from stem cells to metastases 

[35, 39]. In the paper “Is Cancer the Overflow of the Adipose 

Tissue?” [12], the theory is proposed that cancer and the adi-

pose tissue are interrelated, and since cancer grows next to the 

white adipose tissue and uses it for fuel, the adipose tissue is 

controlling the development of cancer stem cells. CD44 sig-

naling controls cancer stem cell development; CD44 promotes 

cancer growth, invasion, and metastasis by interacting with 

molecules like hyaluronic acid (HA). It is hypothesized in this 

paper that CD44 signaling needs to be shut down to combat 

cancer growth. Therefore 4-MU is needed to control hyalu-

ronic acid and limit the expression of CD-44. Hyaluronic acid 

enhances cell adhesion and promotes cell migration, which is 

part of cancer metastasis [35]. The primary tumor is often not 

the problem; it is the metastasis and out-of-control develop-

ment of cancer that leads to cancer lethality [39]. 

3. Treatment Protocol 

A low-carbohydrate diet should be started immediately. 

Following the diet, Metformin has the lowest risk of the three 

treatments proposed and should also be started. Metformin 

will lower A1C and improve the gut biome. A1C reduction 

and improvements in the gut biome can lead to weight reduc-

tion and cause apoptosis of the white adipose tissue, and turn-

ing off “Cancer the Pragmatic Switch”. If cancer growth is not 

stabilizing or reduced, then treatment with 4-Methylumbellif-

erone commences to deactivate the CD47 “do not eat me” pro-

tein to allow macrophage to see and attack the cancer cells. 

The side effects are minimal. If cancer still continues to grow, 

then treatment with Pembrolizumab will deactivate the PD-L1 

protein, thus releasing natural killer cells to target and attack 

cancer cells. Natural killer cells will kill any cell not display-

ing the MHC-2 molecule. However, Pembrolizumab has seri-

ous side effects, as described below. 

3.1. The Benefits of Metformin 

Metformin (Metformin dimethylbiguanide hydrochloride), 

a commonly prescribed drug for type 2 diabetes, can signifi-

cantly alter the composition of the gut microbiome by increas-

ing biodiversity. Metformin's therapeutic effects include im-

proved insulin sensitivity and glucose control, resulting in 

lower A1C, triglycerides, and lipids. Metformin can increase 

the abundance of specific bacterial groups, such as Akkerman-

sia muciniphila, Escherichia coli, and A. muciniphila, which 

is particularly notable for its role in maintaining gut health and 

improving glucose metabolism. Conversely, metformin can 

reduce the abundance of other bacteria, such as intestinibacter 

bartletti. Metformin can promote the growth of bacteria that 

produce short-chain fatty acids like butyrate and propionate, 

which are beneficial for gut health and overall metabolism. 

The above, along with a healthy diet, will help turn off “Can-

cer the Pragmatic Switch” by altering the gut microbiome and 

lowering A1C and triglycerides by as much as 30%. Metfor-

min can indirectly improve insulin sensitivity, which is crucial 

for managing type 2 diabetes [8, 9]. 

3.1.1. Side Effects of Metformin 

Lactic Acidosis: This is a rare but serious side effect of met-

formin that can occur when the kidneys are not functioning 

correctly. Lactic acidosis can lead to fatigue, nausea, vomiting, 

and even death [37]. 

3.1.2. 4-Methylumbelliferone (4-MU) 

(Hymecromone) Benefits 

4-MU has been in use for decades to treat biliary spasms 

(pain caused by bile duct contractions) and has been approved 
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for this purpose in Europe and Asia for over five decades. Hy-

mecromone is typically administered orally. and is considered 

a safe and low-cost medication with few side effects. 4-MU 

primarily works by inhibiting the synthesis of hyaluronan 

(HA), a glycosaminoglycan found in connective tissues. This 

inhibition occurs by depleting the cellular pool of UDP-glu-

curonic acid, a precursor for HA synthesis, and by downregu-

lating the expression of hyaluronan synthases. Hyaluronan is 

critical for the pathogenesis of diabetes [7]. Hyaluronic acid is 

the primary ligand for CD44 [20]. CD44 is a cell surface mol-

ecule with diverse roles in cancer, acting as both a tumor 

marker and a regulator of cancer progression and metastasis. 

It is often overexpressed in cancer cells, particularly cancer 

stem cells, and is involved in cell adhesion, migration, and in-

vasion [35, 39]. 4-MU is quickly metabolized, which may af-

fect its bioavailability, and can cause side effects such as gas-

trointestinal discomfort, allergic reactions, and, in rare cases, 

liver enzyme abnormalities. In addition, 4-MU can disrupt the 

CD47/SIRPα axis by disturbing glioblastoma and HA synthe-

sis [35]. CD47 is overexpressed in cancer cells, which allows 

cancer cells to avoid detection and destruction by the immune 

system, particularly the macrophages [10, 16]. “Collectively, 

these findings indicated that HA plays a crucial role in macro-

phage polarization and CD47/SIRPα signaling between glio-

blastoma cells and macrophages” [13]. 

3.1.3. Side Effects 

1) Significant downregulation of hyaluronan (HA) and 

chondroitin sulfate proteoglycans (CSPGs) throughout 

the body. 

2) Increased bile acids in blood samples (reversible after 

wash-out). 

3) Decrease blood sugars and proteins (reversible after 

wash-out). 

4) Increased interleukins (IL10, IL12p70, IFN gamma) (re-

versible after wash-out). 

5) Glycosuria (abnormal amount of glucose in urine) (re-

versible after wash-out). 

6) Proteinuria (abnormal amount of protein in urine). 

7) Significant increase in proerythroblasts in bone marrow 

(reversible after wash-out). 

8) Mild reduction in forelimb grip strength (reversible after 

wash-out) [38]. 

3.2. Pembrolizumab (Keytruda TM) 

Pembrolizumab (Keytruda) blocks interactions of the PD-1 

protein expressed on the surface of immune cells with PD-L1 

expressed on cancer cells. Interfering with PD-1 / PD-L1 in-

teractions allows those immune cells (specifically T cells) to 

recognize and attack cancer cells. Essentially, it removes a 

"cloak" that some cancer cells use to hide from the immune 

system, allowing the body's natural defenses to target and de-

stroy them. The immune system can identify and destroy can-

cer cells; however, expressing proteins like PD-L1 and PD-1 

hides them from the natural killer cells and the killer T cells. 

PD-1 is a protein on the surface of T cells that acts as a "check-

point." When PD-1 binds to PD-L1 on a cancer cell, it tells the 

T cell to stop attacking. This is a natural mechanism to prevent 

the immune system from attacking healthy cells. Pembroli-

zumab is a monoclonal antibody that binds to PD-1 on T cells. 

By blocking PD-1, Pembrolizumab prevents it from interact-

ing with PD-L1 on cancer cells. This allows the natural killer 

cells and the killer T cells to become activated and attack the 

cancer cells. While Pembrolizumab can be very effective, it 

may not work for all patients or all types of cancer. The effec-

tiveness can vary depending on the specific cancer type, the 

patient's individual characteristics, and whether the cancer 

cells express PD-L1 [17]. 

3.2.1. Side Effects 

Because Pembrolizumab works by activating the immune 

system, it can sometimes cause the immune system to attack 

healthy organs and tissues, which range from mild to severe. 

Diagnosis involves blood tests to check for elevated blood 

sugar levels, autoantibodies (like anti-GAD65), and low C-

peptide levels (which indicate reduced insulin production). 

Treatment typically involves insulin therapy to manage blood 

sugar levels, and in some cases, corticosteroids may be used 

to suppress the immune system. Due to the potential for severe 

complications, close monitoring of blood glucose levels and 

early recognition of symptoms are crucial for patients receiv-

ing pembrolizumab, particularly those with a history of auto-

immune conditions or those who have also received other im-

mune checkpoint inhibitors like ipilimumab [17]. 

3.2.2. Type 1 Diabetes Is Not Reversible 

In most cases, type 1 diabetes induced by pembrolizumab 

is not irreversible, even after the drug is stopped. It is hoped 

that the addition of 4-MU and metformin will lower the blood 

sugar and protect the B Cells. This is an actively researched 

topic, but some studies indicate that low carb diets and phar-

maceutical reduction of blood glucose loads can interfere with 

inflammation and reduce autoimmune-associated tissue de-

fects. [22, 28, 44]. In theory, treatment with 4-MU and Met-

formin, plus a low-carbohydrate diet, should be able to coun-

ter the adverse effects of Pembrolizumab [17]. 4-MU has been 

shown to protect pancreatic beta cells by reducing hyaluronan, 

which otherwise promotes inflammation and autoimmune de-

struction. The combination of Metformin and 4-MU in theory 

should work together to lower the risks of Pembrolizumab. [18, 

19]. 

3.3. A Low-Carbohydrate, Plant-based Diet 

Low in Lectins 

It has been well documented that plant-based foods are gen-

erally considered very healthy due to their high nutrient den-

sity, fiber content, and potential to reduce the risk of various 
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diseases. They are rich in vitamins, minerals, antioxidants, and 

phytonutrients, which are all beneficial for overall health and 

well-being [11]. Protein should be very clean organic meats 

and fish, with an emphasis on cold water fish and essential oils 

such as oils high in polyphenols. See Doctor Li’s excellent 

book “Eat to Beat Disease” [36]. The purpose of the diet is 

long-term remission of the “Cancer the Pragmatic Switch”. 

3.4. Prostate Cancer 

Prostate cancer is a common cancer that starts in the pros-

tate gland, which produces semen. In mice, prostate tumors 

were treated with 4-MU treatment, without serum/organ tox-

icity or weight loss; no tumors developed at one year, even 

after stopping the treatment at 28 weeks. 4-MU limits CD47 

expression, leading to activation of macrophages. In addition, 

4-MU had a potent antimetastatic effect, and might delay the 

progression to bone cancer [18]. CD44 was not correlated with 

the malignant state of prostate cancer. 4-MU inhibits HA syn-

thesis, which plays a role in prostate cancer development, 

growth, and metastasis [18]. Men show that higher A1C levels 

are linked to more aggressive prostate cancer at the time of 

radical prostatectomy, including higher pathological Gleason 

scores. This association indicates that men with poorly con-

trolled diabetes may have more aggressive tumors [30]. Met-

formin will reduce A1C along with a low-calorie, low glyce-

mic index diet. 4-MU will activate macrophages. Pembroli-

zumab is as of now not a good option, since clinical trials by 

Merck were not successful for prostate cancer [43]. 

3.5. Breast Cancer 

Breast Cancer is both common and deadly. Breast cancer 

cells can metastasize to other parts of the body, such as 

bones, liver, lungs, and brain. 4-MU abrogated CD44 sig-

naling and prevented skeletal metastasis [14, 27]. These 

cancers express several CD44 isoforms, the most common 

being CD44v6. Treatment with Metformin and 4-MU, 

which suppresses CD44, reduced A1C and improved the 

intestinal biome [44]. Pembrolizumab blocks PD-L1 inter-

action with PD-1 on T cells and activates natural killer cells 

and killer T cells. Pembrolizumab is an effective immuno-

therapy drug for treating triple-negative breast cancer. This 

cancer lacks three key receptors: Estrogen receptor (ER), 

Progesterone receptor (PR), and Human epidermal growth 

factor receptor 2 (HER2). Treatment with Metformin for 

improving the intestinal biome and lowering A1C, along 

with a low-carbohydrate diet, is needed to make long term 

remission possible. Then, 4-MU is used to limit CD-47 ex-

pression and prevent metastasis. 4-MU inhibits hyaluronic 

acid (HA) synthesis, which is associated with the CD44. In 

addition, Pembrolizumab blocks PD-L1 interaction with 

PD-1 on T cells and thus leads to activation of natural killer 

cells and killer T cells. 

3.6. Pancreatic Cancer 

Pancreatic cancer forms when cells in the pancreas, often 

exocrine cells, grow uncontrollably and become malignant. 

Pancreatic ductal adenocarcinoma is the most malignant of all 

solid cancers because of the difficulties in early diagnosis and 

the poor response to chemotherapy. This cancer expresses 

several CD44 isoforms. 4-MU demonstrated antitumor effects 

in preclinical studies of pancreatic cancer, including inhibiting 

cancer cell proliferation and migration, and suppressing the 

accumulation of hyaluronan. Nagase et al. [21] first deter-

mined that 4-MU suppressed cell proliferation and invasion 

and increased apoptosis by inhibiting HA production. Naka-

zawa et al. showed that 4-MU inhibited HA synthesis and the 

formation of the pericellular HA coat in KP1-NL pancreatic 

cells and decreased liver metastases in vitro [24, 25]. Treat-

ment with Metformin plus 4-MU (to suppress CD44) reduced 

A1C and improved the intestinal biome. The most consistent 

finding was that high A1C levels (≥10%) are linked to inferior 

overall survival, and A1C levels <5.0 to better outcomes [28]. 

In pancreatic cancer patients, Pembrolizumab will stop PD-

L1-mediated inactivation of natural killer cells and killer T 

cells. Pancreatic cancer expresses several CD44 isoforms. El-

evated CD44v3 levels can enhance the proliferation, migra-

tion, invasion, and stem cell-like properties of pancreatic can-

cer cells [26]. The low-carbohydrate diet will improve the in-

testinal biome and lower the A1C and assist in turning off 

“Cancer the Pragmatic Switch,” making long-term remission 

possible. 

3.7. Liver Cancer 

Hepatocellular carcinoma, the most common type of liver 

cancer, originates in hepatocytes, the liver cells. Cholangio-

carcinoma, on the other hand, is a cancer of the bile ducts, the 

tubes that carry bile from the liver to the gallbladder and small 

intestine. 4-MU is a potential treatment for hepatocellular car-

cinoma because it can inhibit cancer cell growth and induce 

cell death by macrophages, which are normally blinded by the 

cancer's overexpression of CD47. Its anti-tumor effects are 

linked to its ability to inhibit the synthesis of HA, a component 

of the extracellular matrix that is overproduced in liver cancer 

[31]. As with most cancers, higher A1C means lower survival: 

a study found the 3-year cumulative survival rate was signifi-

cantly lower for patients with an A1C>7. Metformin will 

lower A1C with a goal of below 5.0. A low-carbohydrate diet 

will maintain a low A1C and assist in turning off “Cancer, the 

Pragmatic Switch”, with a final goal of remission. Pembroli-

zumab blocks PD-L1 interaction with PD-1 on T cells and ac-

tivates natural killer cells to target liver cancer cells effectively 

[8, 13]. 

3.8. Colorectal Cancer 

Colorectal cancer is a cancer of the colon or rectum, which 

are parts of the large intestine. Most colorectal cancers start as 
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non-cancerous polyps that can gradually turn into cancer. Col-

orectal cancer, which is one of the most observed types of tu-

mors worldwide, presents treatment limitations due to the ne-

cessity of surgical interventions and the high rates of metasta-

sis and mortality. Again, high A1C is associated with poorer 

outcomes. The low-carbohydrate diet is essential, followed by 

Metformin, to further lower the A1C. 4-MU will lower A1C 

and also limit the cancer's ability to blind the macrophages us-

ing the CD-47 molecule. Heffler et al. showed that the inhibi-

tion of the hyaluronan HA decreases tumor growth and in-

creases apoptosis [24]. While Pembrolizumab is approved for 

colorectal cancer, it is not a treatment option for all colorectal 

cancers. It is utilized specifically for MSI-H/dMMR tumors 

which are unresectable or show metastatic microsatellite in-

stability-high (MSI-H) or mismatch repair-deficient (dMMR) 

[17]. A high A1C level is associated with a worse prognosis 

and lower survival rates for colorectal cancer. While some 

studies show no significant association between high A1C and 

overall survival, others highlight a negative impact, with some 

studies noting that a high A1C level is significantly linked to 

advanced stage and lower progression-free survival [32]. 

3.9. Melanoma 

Melanoma cancers express several CD44 isoforms, the 

most common being the CD44v6. Studies indicate a complex 

relationship between melanoma and A1C. 4-MU lowers hya-

luronic acid synthesis and prevent metastasis, and activate 

macrophages by lowering CD47 and inhibiting CD44. Pem-

brolizumab is an effective treatment for melanoma across var-

ious stages, including advanced, unresectable, and high-risk 

early-stage melanoma. It is approved as both an adjuvant ther-

apy to prevent recurrence in patients with resected high-risk 

melanoma and as a treatment for advanced melanoma. Pem-

brolizumab blocks PD-1 interaction with PD-L1 on T cells and 

thus activates natural killer cells and killer T cells. Treatment 

increased survival in advanced melanoma, with 10-year fol-

low-up data from KEYNOTE-006 demonstrating a 34% over-

all survival rate, compared to 23.6% with Ipilimumab, another 

anti-cancer immunotherapy drug. One study shows improved 

clinical outcomes in diabetic melanoma patients exposed to 

metformin [29]. The low-carbohydrate diet will help lower 

A1C alone, the addition of Metformin should limit the side 

effects of pembrolizumab and to improve the outcomes and 

help to shut down “Cancer the Pragmatic Switch”. 

3.10. Glioblastoma 

The low-carbohydrate diet is critical for Glioblastoma, 

along with Metformin. High A1C levels are associated with 

shorter survival for glioblastoma patients. 4-MU is a small 

molecule and can cross the blood-brain barrier with the hope 

of limiting the CD47, which blinds the macrophages to the 

presence of cancer cells. Also, 4-MU will reduce the amount 

of hyaluronan, thus limiting CD44 signaling [14]. Type 2 dia-

betes, as well as obesity, have been identified as independent 

risk factors of poor prognosis in patients with high-grade gli-

omas [15]. Pembrolizumab has demonstrated significant effi-

cacy in recurrent glioblastoma patients with high tumor muta-

tion burden and mismatch repair deficiency (dMMR) [2]. 

Pembrolizumab blocks PD-L1 interaction with PD-1 on T 

cells [4], which activates natural killer cell and killer T cells. 

Research shows that 4-MU can reduce Glioblastoma cell pro-

liferation, migration, and survival in vitro and in animal mod-

els. It has also demonstrated the ability to sensitize GBM cells. 

4-MU will lower the hyaluronic acid synthesis and prevent 

metastasis, and activate macrophages by lowering CD47 and 

inhibiting CD44. Pembrolizumab does not readily cross the 

blood-brain barrier (BBB) to treat glioblastoma effectively 

[40]. 

3.11. Ovarian Cancer 

Ovarian cancer is one of the most frequent gynecological 

pathologies in adult women. It has a high mortality rate since 

it metastasizes early and quickly, presenting high resistance to 

chemotherapy in women with high A1C levels. The low-car-

bohydrate diet is critical, along with Metformin, to lower the 

A1C and improve the intestinal biome. It was found that 4-

MU inhibited ovarian cancer cell proliferation in a dose-de-

pendent manner in vitro, but also found non-inhibitory effects 

of 4-MU on cell invasion and migration [23]. Furthermore, 4-

MU limits the amount of hyaluronic acid synthesis and pre-

vent metastasis, and activate the macrophages by lowering 

levels of CD47 and inhibiting CD44. It is hoped that both met-

formin, 4-MU and a low carbohydrate diet will turn off “can-

cer the pragmatic switch”. Pembrolizumab is approved for the 

treatment of primary advanced or recurrent endometrial carci-

noma, and as a single agent in microsatellite instability-high 

or mismatch repair-deficient endometrial carcinoma that is not 

eligible for curative surgery or radiation [33, 34]. Pembroli-

zumab blocks PD-L1 interaction with PD-1 on T cells, leading 

to activation of natural killer cell and killer T cells. It is hoped 

that with a low carbohydrate diet that remission is possible. 

3.12. Lung Cancer 

Lung Cancers two major groups are Non-Small Cell Lung 

Cancer which is the most common at 80-85% of lung cancer, 

includes adenocarcinoma and squamous cell carcinoma. The 

2nd type is Small Cell Lung Cancer which is more aggressive, 

starts in hormone-producing cells, and often spreads quickly 

[47]. 4-Methylumbelliferone (4-MU) shows significant prom-

ise in lung cancer research as a metabolic modulator that en-

hances immunotherapy, particularly anti-PD-1, by targeting 

the tumor's acidic, immunosuppressive environment, inhibit-

ing cancer stem cells, reducing tumor growth, and improving 

immune cell infiltration. By normalizing the TME, 4-MU 

makes tumors more susceptible to immune attack, boosting 
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the effectiveness of checkpoint inhibitors like Pembrolizumab. 

In vitro, 4-Mu reduced CAIX expression, shifted macrophage 

polarization toward a pro-inflammatory phenotype, and en-

hanced CD8+ T cell infiltration. 4-Mu was safe and well tol-

erated, and notably, combined with anti-PD-1 therapy, it syn-

ergistically inhibited tumor growth and increased both CD4+ 

and CD8+ T cell infiltration [41]. Pembrolizumab is effective 

for various stages and types of lung cancer, including non-

small cell lung cancer (NSCLC), significantly improving sur-

vival and reducing disease progression when used alone or 

with chemotherapy, and even helping prevent recurrence after 

surgery. Pembrolizumab blocks PD-L1 interaction with PD-1 

on T cells, leading to activation of natural killer cell and killer 

T cells. It is hoped that with a low carbohydrate diet that re-

mission is possible [42]. Elevated A1C levels (typically 

≥7.0%) at diagnosis or before treatment are linked to shorter 

overall survival. Conversely, patients with optimal glycemic 

control (A1C <6.5%) often show improved survival rates [48]. 

 
Figure 1. Cocktail Flow Chart. 
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4. Discussion Integrating Mainstream 

Oncology with Cancer the Pragmatic 

Switch 

To integrate “Cancer the Pragmatic Switch” to “Main-

stream Oncology” the theory has been presented at several fo-

rums over the last few years. The following proposed treat-

ments are putting together documented Oncology methods to 

produce a “Systems Biology” Approach to Cancer using 

“Cancer the Pragmatic Switch” model [1]. The below cancers 

are categorized with an integrated approach. It is well estab-

lished that the CD-47 “Don’t Eat Me” molecule turns off the 

Macrophage. 4-MU is used to counter this [6]. Cancer turns 

off the PD-L1 which quiets the Natural Killer Cell and the 

Killer T-Cell. To counter this Pembrolizumab is used as a 

check point inhibitor. Pembrolizumab can damage the Beta 

cells with rapid spike in blood sugar and A1C, it is a rare side 

effect occurring in roughly 0.1% to 2% of patients [42, 43]. 

To counter this Metformin is used which is excellent at con-

trolling A1C. Metformin and 4-MU have the potential to off-

set the risks to Pembrolizumab. As stated above 4-MU has 

been shown to protect pancreatic beta cells by reducing hya-

luronan synthesis, which otherwise promotes inflammation 

and autoimmune destruction [3]. This combination of Metfor-

min and 4-MU should in theory work together to lower the 

risks of Pembrolizumab [13]. It is well documented that Met-

formin and 4-MU lowers A1C. It is well documented that a 

lower A1C increases cancer survival. As stated above 4-MU 

limits the hyaluronan synthesis which is a key component in 

CD-44 expression causing Metastasis [7]. Finally, it is well 

documented that diet improves survivability which is part of 

the Cancer the Pragmatic Switch Model [1]. The systems ap-

proach uses the Pragmatic Switch model to reverse key com-

ponents of cancer. 

5 Conclusion 

In the paper “Cancer: The Pragmatic Switch” [1] a concept 

was delineated that proposed that cancer functions like a 

switch that is turned on with too much glucose, lipids, and fats 

in the diet. Cancers use CD47 to mask the macrophages from 

the immune system, and PD-L1 neutralizes the natural killer 

cell, blinding its ability to kill Cancer. In the paper “Is Cancer 

the Overflow of the Adipose Tissue?” [12] the white adipose 

tissue is hypothesized to controlling the cancer stem cell and 

the upregulation of the CD47 “Do not Eat me" and the PD-L1 

“Do not see me” cell surface proteins. 4-MU inhibits hyalu-

ronic acid synthesis, making CD44 role in metastasis limited. 

The paper "Does Cancer Have a Benefit - your immune sys-

tem might think so" [5] it is proposed that cancer’s purpose is 

to rid the body of excess glucose, fats, and lipids, and this 

mechanism has been around for 240 million years with exactly 

that purpose. There needs to be a multi-stage approach to put-

ting cancer in remission: [A] Low-carbohydrate diet rich in 

proper nutrition to improve the intestinal biome and reduce 

glucose, triglycerides, and lipids. [B] Metformin to improve 

the intestinal biome and lower the A1C. High A1C levels have 

poorer outcomes for all cancers. [C] 4 Methylumbelliferone 

(4-MU) to lower the hyaluronic acid synthesis and prevent 

metastasis, and activate the macrophages by lowering CD47 

levels and inhibiting CD44. [D] Lastly, Pembrolizumab 

blocks PD-L1 interaction with PD-1 on T cells, which acti-

vates natural killer cells and killer T cells. One significant side 

effect of Pembrolizumab is irreversible type 1 diabetes. It is 

hoped that with a low-carbohydrate diet plus both Metformin 

and 4-MU, this will occur less frequently. These drug inter-

relationships need to be studied to determine efficacy plus 

safety and formulate the proper dose based on sex, weight, and 

progression of cancer. It is hoped that Metformin and a low-

carbohydrate diet will put the cancer into remission and turn 

off “Cancer the Pragmatic Switch” The other drugs proposed 

will shrink tumors and rid the body of cancer. 
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