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Tumor-Immune- MicroEnvironment “TIME”

• Understanding cancer behavior
• Meet our Mighty Immune system
• Cancer-Immune Interaction
• Understanding Tumor Microenvironment Barriers
• Optimizing Tumor Immune Microenvironment
• Nature is here to help, just a few examples
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Understanding Cancer?

• Neo plasia = New Growth
• Tumor = Swelling
• Cancer = Crab “ in Greek- Karkinos à Karkinoma

Definition: 
 - Abnormal mass/ growth of tissue with, 
  - Autonomous uncontrolled growth,
  - Exceeds that of normal tissues,
  - The growth persists after stopping the growth signal
  - Tumors are either Benign or Malignant.
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• Proto-Oncogenes: normal genes involved in modulation of cell growth

• Tumor Suppressor Genes: normal genes that:
• Slow down cell division, 
• Repair DNA mistakes, 
• Tell cells when to die ( apoptosis or programmed cell death)

Carcinogenesis

• When mutated à Oncogenes: activate the cells to grow indefinitely!!

TP53 & BRCA
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Telomeres & Cancer

Most cancer cells maintain telomeres by telomerase activation & proliferate infinitely 

Chromosome caps 

Resist cell death

Replicative immortality
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Angiogenesis & Metastases

Ion transport and cancer: from initiation to metastasis. Phil. Trans. R. Soc. B 369: 20130092. Ó2024 Dr. Wafaa Abdel-Hadi



Epigenetics for Cancer Initiation & Progression in CRC

Epigenetics of Colorectal cancer. .Gastroenterology 2012 143, 1442-1460.e1 
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Dietary phytochemicals in colorectal cancer prevention and treatment: A focus on the molecular mechanisms involved. Biotechnol Adv. 2020 Jan-Feb;38:107322
Ó2024 Dr. Wafaa Abdel-Hadi



Meet our mighty Immune system

Courtesy of daisychung.com Ó2024 Dr. Wafaa Abdel-Hadi
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Repair/apoptosis

Timeline of a Pathogen
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Humoral

Cell-mediated

Timeline of a Pathogen
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Timeline of a Pathogen

Ó2024 Dr. Wafaa Abdel-Hadi



Immune- Cancer Interactions

https://www.sitcancer.org/clinician/resources/melanoma/immune-system Ó2024 Dr. Wafaa Abdel-Hadi



Immune- Cancer Interactions
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Signal (1)

Signal (2)

Immune- Cancer Interactions

https://www.sitcancer.org/clinician/resources/melanoma/immune-system Ó2024 Dr. Wafaa Abdel-Hadi



Immune- Cancer Interactions Evading the 
Immune System

https://www.sitcancer.org/clinician/resources/melanoma/immune-system Ó2024 Dr. Wafaa Abdel-Hadi



Immune- Cancer Interactions Stealing- Cellular 
Energetics

Nature Nanotechnology | VOL 17 | JanuarY 2022 | 98–106 |
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1883-1970

A note on Cellular energetics

(1931)
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Lactate in the Regulation of Tumor Microenvironment and Therapeutic Approaches. Front Oncol. 2019 Nov 1;9:1143.

Just a few words about Lactate…
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Just a few words about Lactate

Lactate in the Regulation of Tumor Microenvironment and Therapeutic Approaches. Front Oncol. 2019 Nov 1;9:1143.
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Tumor Microenvironment milieu

• Weak/Leaky Vasculature 
à Hypoxia,angiogenesis, metastasis, …

• Disturbed Immune cells
à suppressed Cytotoxic T cells, NK, …

• Dissolved Extracellular matrix
à acting on fibroblasts, collagen, MMP , …

• Various Proteins & metabolic molecules
à lactate, pyruvate, glutamate, …

• Inflammation, toxic burden & acidity

• Mitochondropathy, ROS, … Int. J. Mol. Sci. 2019, 20, 4131
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Cancer Metastasis Rev 40, 989–1033 (2021)

Tumor Microenvironment & Hallmarks of cancer 
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Targeted Therapy, is it?

Druggable genome and precision medicine in cancer: current challenges. FEBS J. 2021 Nov;288(21):6142-6158 Ó2024 Dr. Wafaa Abdel-Hadi



Normal HER2 Expression
20 000 receptors/cell

HER2 Over Expression
2 000 000 receptors/cell

HER2 Amplification

Examples of Cancer Genetics HER2-neu Gene (ERBB2)
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Binding of Trastuzumab to HER2 & mechanism of anti-tumor effect

ØAccelerate internalization &  Degradation of HER2 protein receptor
ØAntagonizing growth signal properties

ØEnable immune cells to attack
 tumor target cells (ADCC)
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After a full literature review, selecting four studies that included 1481 patients with cardiotoxicity 
data in the treatment and control groups.

Cardiotoxicity (specifically LVEF reduction) in patients treated with Trastuzumab were about seven 
times higher than the control group (OR 6.78, 95% CI 2.85-16.09, p-value < 0.0001).
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Targeted Therapy ….Which cells are we killing?

• The incidence of all grades of irAE is reported to range from 15 to 90%, and the frequency of 
severe irAEs requiring immunosuppression and withdrawal from immunotherapy is estimated to 
be between 0.5 and 13%.

•  Disordered infiltration of immune cells in normal skin, gastrointestinal, hepatic, thyroid, renal, 
pulmonary, musculo-skeletal, and pituitary tissues has been reported in cancer patients receiving 
ICP-targeted therapies.

•  These irAEs can lead to treatment interruption and even multiple organ failure.

Advantages of targeting the tumor immune microenvironment over blocking immune checkpoint in cancer immunotherapy.
Sig Transduct Target Ther 6, 72 (2021)
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Baseline stool Akk was associated with increased objective response rates and overall survival in multivariate analyses, 
independent of PD-L1 expression, antibiotics, and performance status. 

However, antibiotic use (20% of cases) coincided with a relative dominance of Akk above 4.8% accompanied with the 
genus Clostridium, both associated with resistance to ICI. 

Derosa, et al (2022). Intestinal Akkermansia muciniphila predicts clinical response to PD-1 blockade in patients with advanced 
non-small-cell lung cancer. Nature Medicine, 28(2), 315-324.

potential biomarkers to refine patient stratification

Targeted Therapy
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Conclusion: Beta diversity and differences in the gut microbiota modulated AEs 
and the response to anti–PD-1 blockade combined with chemotherapy
Dynamic changes in the intestinal microbiome may predict the efficacy of PD-1 
inhibitor–based therapy.

Wu Z, et al (2022) The gut microbiota modulates responses to anti–PD-1 and chemotherapy combination therapy and 
related adverse events in patients with advanced solid tumors. Front. Oncol. 12:887383.

Targeted Therapy
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Optimizing Tumor Microenvironment 
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Optimizing Tumor Microenvironment 

Intest Res 2023;21(4):433-442 Ó2024 Dr. Wafaa Abdel-Hadi



Metabolic communication in the tumour–immune microenvironment. Nat Cell Biol 24, 1574–1583 (2022)

Optimizing Tumor Microenvironment 

Ó2024 Dr. Wafaa Abdel-Hadi



Metabolic communication in the tumour–immune microenvironment. Nat Cell Biol 24, 1574–1583 (2022)

Influence of Nutritional 
interventions on the TME

Optimizing Tumor Microenvironment 
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Targeted Therapy

Tumor 
Initiation

Tumor ProgressionTumor Resistance

Tumor 
Metastasis

….do we have to rethink?

Druggable genome and precision medicine in cancer: current challenges. FEBS J. 2021 Nov;288(21):6142-6158 Ó2024 Dr. Wafaa Abdel-Hadi



Understanding TIME .. Barrier or Opportunity?

Tiwari, A., et al. Tumor microenvironment: barrier or opportunity towards effective cancer therapy. J Biomed Sci 29, 83 (2022). Ó2024 Dr. Wafaa Abdel-Hadi
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IT ALL STARTS IN THE GUT! 

- Gut Microbiome optimization
- Applying Nutrigenomics is essential
- Applying targeted Nutraceuticals – right dose- no side effects
- Replenishing Nutritional Deficiencies
- Addressing Vitamin D levels
- Optimizing Methylation - compare with symptoms
- Optimizing detoxification & elimination
 
Do not forget Gut-Brain-Immune Axis !

Then choose the right Conventional treatment for your patient J 

Sum up- Optimizing Tumor Microenvironment 
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Targeting cancer signaling pathways by natural products: Exploring promising anti-cancer agents. Biomed Pharmacother. 2022 Jun;150:113054. Ó2024 Dr. Wafaa Abdel-Hadi

Applying targeted Nutraceuticals, why?



F. Pistollato et al. Effects of caloric restriction on immunosurveillance, microbiota and cancer cell phenotype:
 Possible implications for cancer treatment. Seminars in Cancer Biology 73 (2021) 45–57
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Applying targeted Nutraceuticals & Food:



F. Pistollato et al. Effects of caloric restriction on immunosurveillance, microbiota and cancer cell phenotype: 
Possible implications for cancer treatment. Seminars in Cancer Biology 73 (2021) 45–57

Ó2024 Dr. Wafaa Abdel-Hadi

Applying targeted Nutraceuticals & Food:



F. Pistollato et al. Effects of caloric restriction on immunosurveillance, microbiota and cancer cell phenotype: 
Possible implications for cancer treatment. Seminars in Cancer Biology 73 (2021) 45–57

Who can fast & how ?

Applying targeted Nutraceuticals & Food:

Ketogenic Diet 

(FMD) 
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- Stabilize p53 protein
- Overcome chemoresistance of cancer cells by increasing p53 expression.
- Resveratrol can drive cancer cell death in p53-dependent way
- Derivatives of of gallic acid;Berries, sea buckthorn, pomegranate in CRCà Caspase 3 ↑, caspase 9 ↑, p53 ↑

Anti-cancer effects of polyphenols via targeting p53 signaling pathway: updates and future directions. Biotechnol Adv. 2020 Jan-Feb;38:107385. 

Applying targeted Nutraceuticals & Food:
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Curcumin Combination Chemotherapy: The Implication and Efficacy in Cancer. Molecules. 2019 Jul 10;24(14):2527

Applying targeted Nutraceuticals & Food:
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Curcumin Combination Chemotherapy: The Implication and Efficacy in Cancer. Molecules. 2019 Jul 10;24(14):2527

Applying targeted Nutraceuticals & Food:
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Dietary phytochemicals in colorectal cancer prevention and treatment: A focus on the molecular mechanisms involved. Biotechnol Adv. 2020 Jan-Feb;38:107322

- Modulate carcinogenic processes through alteration of different molecular targets, such as:
 - Wnt/β-catenin,      - PI3K/Akt/mTOR,
 - MAPK (p38, JNK and Erk1/2),   - EGFR/Kras/Braf, 
 - TGF-β/Smad2/3,     - Cyclin-CDK complexes
 - STAT1-STAT3, NF-кB, Nrf2  

Applying targeted Nutraceuticals & Food:
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Dietary phytochemicals in colorectal cancer prevention and treatment: A focus on the molecular mechanisms involved. Biotechnol Adv. 2020 Jan-Feb;38:107322
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Dietary phytochemicals in colorectal cancer prevention and treatment: 
A focus on the molecular mechanisms involved. Biotechnol Adv. 2020 Jan-Feb;38:107322

Applying targeted Nutraceuticals & Food:
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Role of vitamin D3 in selected malignant neoplasms. Nutrition. 2020 Nov-Dec;79-80:110964

Applying targeted Nutraceuticals & Food:
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Role of vitamin D3 in selected malignant neoplasms. Nutrition. 2020 Nov-Dec;79-80:110964

Applying targeted Nutraceuticals & Food:

Ó2024 Dr. Wafaa Abdel-Hadi



Applying targeted Nutraceuticals & Food:
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Mechanistic Insights into the Pharmacological Significance of Silymarin. Molecules. 2022 Aug 21;27(16):5327

Applying targeted Nutraceuticals & Food:
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Intravenous Mistletoe Treatment in Integrative Cancer Care: A Qualitative Study Exploring the Procedures, Concepts, and Observations 
of Expert Doctors. Evid Based Complement Alternat Med. 2016;2016:4628287

Applying targeted Nutraceuticals & Food:
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Intravenous Mistletoe Treatment in Integrative Cancer Care: A Qualitative Study Exploring the Procedures, Concepts, and Observations 
of Expert Doctors. Evid Based Complement Alternat Med. 2016;2016:4628287

Applying targeted Nutraceuticals & Food:
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Benefit for Patients with Advanced Tumors Receiving Mistletoe Therapy

Quality of life during palliative therapy with Helixor®, survey of 54 tumor patients  

Liedtke. S.: Ärztezeitschrift für Naturheilverfahren 12/2002, 806
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4) Verbesserung nach 4 Wochen HELIXOR-Therapie
Verbesserung nach 12 Wochen HELIXOR-Therapie
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Wie profitieren Patienten mit fortgeschrittenen Tumoren von der Therapie mit einem Mistel-Gesamtextrakt*?

*Ergebnisse einer Erhebung der Lebensqualität unter palliativer Helixor-Therapie bei 54 Tumorpatienten
(Publikation in Vorbereitung)
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Improvement after   4 weeks of therapy with Helixor®

Improvement after 12 weeks of therapy with Helixor®

Quality of Life
in general

general
condition  

mood appetite life 
activity

sleep tiredness anxiety pain pain
medication

Applying targeted Nutraceuticals & Food:
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IT ALL STARTS IN THE GUT! 

- Gut Microbiome optimization
- Applying Nutrigenomics is essential
- Applying targeted Nutraceuticals – right dose- no side effects
- Replenishing Nutritional Deficiencies
- Addressing Vitamin D levels
- Optimizing Methylation - compare with symptoms
- Optimizing detoxification & elimination
 
Do not forget the Gut-Brain-Immune Axis !

Then choose the right Conventional treatment for your patient J 

Sum up- Optimizing Tumor Microenvironment 
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Thank you J !
www.awareclinic.com
info@awareclinic.com www.awareclinic.com/recoveryfundamentals/
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