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Abstract 
Dissecting the intricate “maternal-fetal immune cross-talks” in the complex etiopathogenesis of reproductive endocrinology 
disorders primarily Mycobacterium tuberculi mediated female infertility and Chlamydia trachomatis mediated male infertility 
in genetically disparate susceptible “at-risk” cohorts of heterogeneous population-pools by amalgamating precision-based 
therapeutic targeting of Ceramide-Wnt/Frizzled-Toll like receptors-autophagy biochemical/metabolic signaling cascades with 
Artificial Intelligence (AI) offers fascinating healthcare management avenues in timeline-driven pragmatic, evidence-based 
predictive biomarker development in the Covid-19/Omicron vaccination era. 
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Introduction 

Dissecting the intricate “maternal-fetal immune cross-
talks” in the complex etiopathogenesis of 
reproductive endocrinology disorders primarily 
Mycobacterium tuberculi mediated female infertility 
and Chlamydia trachomatis mediated male infertility 
in genetically disparate susceptible “at-risk” cohorts of 
heterogeneous population-pools by amalgamating 
precision-based therapeutic targeting of Ceramide-
Wnt/Frizzled-Toll like receptors-autophagy 
biochemical/metabolic signaling cascades with 
Artificial Intelligence (AI) offers fascinating 
healthcare management avenues in timeline-driven 
pragmatic, evidence-based predictive biomarker 
development in the Covid-19/Omicron vaccination 
era [1-4]. Interestingly, CRISPR-Cas genetic bio-
engineering is emerging as an enigmatic modulator of 
complex human diseases including urological and 
sexually transmitted diseases by using genome editing 
and detecting specific DNA/RNA sequences to 
control gene expression warranting future 
multicentric dynamic collaborations for immuno-
inflammatory disease(s)-management in the global 
Covid-19/Omicron pandemic and Covid-19 
vaccination era [5]. In my expert opinion, the 
disproportionate share of overwhelming psychosexual 
distress and neuro-behavioral deficits warrants a 
robust, evidence-based, pragmatic “AI-fertility 
immunotherapeutic algorithmic precision medicine 
model” for design of pharmacological scaffolds, novel 

drugs and clinically validated predictive biomarkers 
for effective management of STDs and clinical 
infertility amongst genetically susceptible at-risk 
cohorts of asymptomatic vs borderline vs symptomatic 
subsets of varying life-styles, including tobacco-users 
(smokers/chewers). 
During my recent meaningful collaborative 
discussions with urology-fertility-oncology experts of 
New York, USA and Lucknow/New Delhi, India, I 
gained critical insights in the AI algorithms and 
sophisticated predictive nomograms for precision-
based image-quality and time-lapse real-time embryo-
morpho kinetics immune-diagnostic assessment(s) of 
the hypoxic, vascular insufficient and inflammatory 
maternal-fetal microenvironment/ heterogeneous 
tissue core in the developing fetus and embryonic 
tissue;  AI-fertility management in clinical infertility 
patients of American and Asian-Indian genetic 
profiles/ethnicities would eventually lead to evidence-
based reproductive outcomes for high-quality 
treatment and patient-satisfaction on a global 
platform. 
Abnormal endocytosis and cleavage-patterns in 
embryonic induction, embryogenesis, viral/bacterial 
infection(s) in female/male infertility may be 
attributed to alterations in the Toll-like 
Receptors/Wnt-Frizzled receptors/ Autophagy 
biochemical/metabolic immune-intersections [6]. 
Intriguingly, the emergence of AI in fertility-medicine 
clinical research undoubtedly offers myriad immune-
pharmacological opportunities to demystify the 
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intricacies involved in tobacco-mediated infertility for 
achieving the ‘’quadruple objective(s)’’: improving 
patient experience (enhancing productivity along with 
efficacy in healthcare delivery); improving population 
health; transcribing prescriptions, treating patients 
remotely/virtually, and diminishing per person 
healthcare expenses [7-10]; and increasing the 
working conditions of healthcare professionals 
worldwide. 
AI algorithms are extensively used in healthcare, 
including accuracy-based diagnostics, development of 
treatment protocols, medication research and 
therapeutics, customized “tailor-made” treatment 
regimens, clinical risk-assessment, healthcare data-
privacy/security, image quality-analysis, digital health, 
AI-assisted robotic surgery, and health 
monitoring/surveillance. Overall, the future years 
hold tremendous potential for designing a well-
defined pragmatic and ethical “AI-TLR-Autophagy-
Wnt/CRISPR-Cas Fertility-Immune Genetic Blue-
Print” healthcare roadmap for diminishing the 
overwhelming public health challenge of tobacco-
mediated infertility amongst diverse population-pools 
of genetically mixed ethnicities worldwide. 
 

Acknowledgements 

Dr. Pandey acknowledges her collaborative clinical 
and biomedical research 1-1 discussions related to 
Autophagy-Wnt-TLRs and immune-inflammatory 
diseases, including AI-Fertility strategic management, 
at New York Presbyterian-Weill Cornell Medical 
College, New York, NY, USA and UTMB, Galveston, 
TX, USA and UTMDACC, Houston, TX, USA. 
 
Financial Disclosures 
SP has no relevant financial disclosures and conflicts 
of interest to declare. 
 

References 
1. Pandey S. (2023). “Psychosexual Disorders amongst 

Toll-Like Receptors triggered Erectile Dysfunction in 
Asian-Indian and American Men in the Covid-19 

Global Pandemic Era: Enigmatic Snapshot in Urology 
and Reproductive Immunology”. Psychology & 
Psychological Research International Journal, 8(2): 000335. 

2. Pandey S. (2022). “Enigmatic Array of Toll-Like 
Receptors and Tissue-Inhibitor-of-Matrix-Metallo-
Proteinase-2 as “Inflammatory Physiological Triggers” 
of Clomiphene Citrate/Letrozole/Cisplatin-Induced 
Ovarian Damage in Tobacco-Mediated Polycystic-
Ovarian-Syndrome, Mycobacterium tuberculi-
Positivity and Clinical Infertility in Genetically 
Susceptible Cohorts of Heterogeneous Population-
Pools of Asian 
Indian/American/British/African/Australian women 
in the Covid-19 Vaccine Era: Emerging trends in 
Predictive Biomarkers for Infertility Management”. EC 
Clinical and Medical Case Reports, 5(10):01-02. 

3. Pandey S and Chandravati. (2013). “Targeting Wnt-
Frizzled signaling in cardiovascular diseases”. Molecular 
Biology Reports, 40(10):6011-6018. 

4. Pandey S and Agrawal DK. (2006). “Immunobiology 
of Toll-like Receptors: Emerging trends”. Immunology 
and Cell Biology, 84(4):333-341. 

5. Shaytan AK., et al. (2022). “From DNA-protein 
interactions to the genetic circuit design using 
CRISPR-dCas systems”. Frontiers in Molecular 
Biosciences, 9:1070526. 

6. Pandey S. (2021). “Human Chorionic Gonadotrophin 
(hCG)-trigger mediated Ovulation induction in 
Infertility management in South Indian women 
undergoing in vitro fertilization/Intracytoplasmic 
Sperm Injection Regimens: A Pilot Sexual Medicine 
Study with Public Health Perspective”. Journal of 
Psycho-Sexual Health, 1:57-64.  

7. Briganti G and Le Moine O. (2020). “Artificial 
intelligence in medicine: Today and tomorrow”. 
Frontiers in Medicine, 7:27.   

8. Bodenheimer T and Sinsky C. (2014). “From triple to 
quadruple aim: care of the patient requires care of the 
provider”. Annals of Family Medicine, 12(6):573-576.  

9. Pandey S, et al. (2017). “Tobacco as a significant 
predictor of infertility: A public health perspective in 
an Indian scenario”. Fertility Science Research, 4:15-21. 

10. Pruitt KD, et al. (2023). “Artificial Intelligence: 
Applications and Effectiveness in the Healthcare 
Delivery System”. EC Clinical and Medical Case Reports, 
6(7):01-22.

 
 

Cite this article: Pandey S. (2023). Toll-like Receptors and Artificial Intelligence in Fertility Management: Clinical 
Research Snapshot in United States of America and Asia-Pacific India Genetic Landscapes, Clinical Research and 
Reports, BioRes Scientia Publishers. 1(1):1-2. DOI: 10.59657/2995-6064.brs.23.003 
Copyright: © 2023 Saumya Pandey, this is an open-access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited. 
Article History: Received: August 07, 2023 | Accepted: August 21, 2023 | Published: August 23, 2023 

https://bioresscientia.com/
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdfhttps:/medwinpublishers.com/PPRIJ/psychosexual-disorders-amongst-toll-like-receptors-triggered-erectile-dysfunction-in-asian-indian-and-american-men-in-the-covid19-global-pandemic-era-enigmatic-snapshot-in-urology-and-reproductive-immunology.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://ecronicon.org/assets/eccmc/pdf/ECCMC-05-00636.pdf
https://link.springer.com/article/10.1007/s11033-013-2710-4
https://link.springer.com/article/10.1007/s11033-013-2710-4
https://link.springer.com/article/10.1007/s11033-013-2710-4
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1711.2006.01444.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1711.2006.01444.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1440-1711.2006.01444.x
https://www.frontiersin.org/articles/10.3389/fmolb.2022.1070526/full
https://www.frontiersin.org/articles/10.3389/fmolb.2022.1070526/full
https://www.frontiersin.org/articles/10.3389/fmolb.2022.1070526/full
https://www.frontiersin.org/articles/10.3389/fmolb.2022.1070526/full
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://journals.sagepub.com/doi/abs/10.1177/2631831821990501
https://www.frontiersin.org/articles/10.3389/fmed.2020.00027/full
https://www.frontiersin.org/articles/10.3389/fmed.2020.00027/full
https://www.frontiersin.org/articles/10.3389/fmed.2020.00027/full
https://www.annfammed.org/content/12/6/573.short
https://www.annfammed.org/content/12/6/573.short
https://www.annfammed.org/content/12/6/573.short
https://www.fertilityscienceresearch.org/article.asp?issn=2394-4285;year=2017;volume=4;issue=1;spage=15;epage=21;aulast=Pandey
https://www.fertilityscienceresearch.org/article.asp?issn=2394-4285;year=2017;volume=4;issue=1;spage=15;epage=21;aulast=Pandey
https://www.fertilityscienceresearch.org/article.asp?issn=2394-4285;year=2017;volume=4;issue=1;spage=15;epage=21;aulast=Pandey
https://www.researchgate.net/publication/372140795_Artificial_Intelligence_Applications_and_Effectiveness_in_the_Healthcare_Delivery_System
https://www.researchgate.net/publication/372140795_Artificial_Intelligence_Applications_and_Effectiveness_in_the_Healthcare_Delivery_System
https://www.researchgate.net/publication/372140795_Artificial_Intelligence_Applications_and_Effectiveness_in_the_Healthcare_Delivery_System
https://www.researchgate.net/publication/372140795_Artificial_Intelligence_Applications_and_Effectiveness_in_the_Healthcare_Delivery_System

