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COVID-19 pandemic
Mattiuzzi, C., Sanchis-Gomar, F, Lippi, G.

Journal of Gerontology and Geriatrics, 2025

Evaluation of circadian rhythm of SARS-CoV-2
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Explore topics and discover relevant references since 2003 How it works

What impact does climate change have on coffee production?

What impact does climate change have on coffee production?

Hide Copilet steps A~
@ Creating plan to answer your query
@ Performing natural language search:
« Impact of climate change on coffee production
@ Performing keyword search:

+ (“climate change® OR global warming OR “climate crisis® OR "environmental change”) AND ("coffee production” OR
"coffee farming” OR “coffee cultivation” OR "coffee growing”)

@ Generating summary

BEzA7N

Summary

Climate change has a significant impact on coffee production, affecting both yields and quality. Here are the
key impacts supported by relevant abstracts:

- Reduction in Suitable Areas and Yields: Climate change leads to a reduction in the area suitable for coffee
production, lower yields, and increased intensity and frequency of extreme climate events 1 2 3 4.

- Pests and Diseases: Increased temperature and rainfall variability induce the occurrence of pests and
diseases, negatively affecting the volume and quality of coffee production 2 2 5.

- Adaptation Strategies: Farmers implement adaptation strategies such as selecting appropriate shade tree
species, soil fertility maintenance, and pests and diseases management to minimize the detrimental effects
of climate change 2 5 6.

Expanded summary ~

Based on the user's query, | will address the impact of elimate change on coffee production, the quality of
coffee beans, the economic implications, the geographic distribution of coffee cultivation, and adaptive
strategies for coffee farmers to mitigate the effects of climate change.

Impact of Climate Change on Coffee Production and Quality:
- Recent climate change models predict that coffee preduction and the livelihood of millions of farmers will
be significantly affected by climate change. This is due to increasing temperature and rainfall variability,

which will reduce the bio-climatic suitable areas, growth, and yield of coffee, and induce the occurrence of

pests and diseases 1 2 .

References

1 Opportunities for enhancing the climate resilience of
coffee production through improved crop, soil and
water management
Bracken P., Burgess P.)., Girkin N.T.

Agroecology and Sustainable Food Systems 7 2023

The impact of climate change on coffee production of

[~

small farmers and their adaptation strategies: a review
Jawo T.0., Kyereh D., Lojka B.
Climate and Development 7 2023

The impact of climate change and variability on coffee

w

production: a systematic review
Pham Y., Reardon-Smith K., Mushtaq S., Cockfield G.
Climatic Change 7 2019
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Explore topics and discover relevant references since 2003
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Show conversation history

Conversation examples

> What impact do microplastic pollutants have on marine biodiversity in coastal regions?
> How can international cooperation be improved to effectively address global climate change?

> How does chronic sleep deprivation affect cognitive decline in aging populations?
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Hide Copilot steps A

Copilot Steps

® Creating a plan to answer your query

® Performing natural language search:

- BEEROAROEHE S TELQHR T (G0 2
®@ Performing keyword search:

* ("pigment cell" OR "melanocyte" OR "chromatophore" OR "color cell") AND ("research" OR study OR investigation OR
analysis) AND ("development" OR "differentiation" OR "function" OR "biology") AND ("genetics" OR "molecular" OR

"cellular” OR "pathway") AND ("disease" OR "disorder" OR "abnormality" OR "malfunction")

® Generating summary

Summary

(2 & 24
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References

Reference 1
Biogenesis of pigment granules: A sensitive
way to regulate melanocyte function

Hearing V.].
Journal of Dermatological Science 7 2005

Reference 2

Biology of melanocytes in mammals

Cui Y.-Z., Man X.-Y.

Frontiers in Cell and Developmental Biology A1
2023

Reference 3

Hippo-Yap Pathway Orchestrates Neural
Crest Ontogenesis

Zhao X., Le T.P., Erhardt S., (), Wang ].

Frontiers in Cell and Developmental Biology 7|
2021
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N Copilot Steps

@ Creating a plan to answer your query

@ Performing natural language search:
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@ Performing keyword search:
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* ("pigment cell" OR "melanocyte" OR "chromatophore" OR "color cell") AND ("research” OR study OR investigation OR
analysis) AND ("development" OR "differentiation" OR "function” OR "biology") AND ("genetics" OR "molecular" OR

"cellular" OR "pathway") AND ("disease" OR "disorder" OR "abnormality" OR "malfunction")

O_Senerating summery ) | BEREORMEE. ADGRIBIER (JULSR—23Y) PIAT7ADYURY
ZERLET

Creating a plan to answer your query BRIICEXSEHDETEEIITS
Performing natural language search: BASERFEERTIS
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advancements, and evolutionary studies. [his comprehensive approach continues to drive

significant progress in understanding pigment cell biology and its implications for health and

[ concept Map 29 Topic Experts Q- Emerging Themes

disease.
@ 5
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Insights at a glance R
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> What are the genetic factors influencing pigment cell development?

> How do pigment cells contribute to skin color variation in different populations?

> What are the latest advancements in understanding pigment cell disorders?

Ask a follow-up question

Scopus Al's quality of results may vary. How it works

Share feedback
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Expanded summary A

Based on the user's query, I will provide a summary that covers the latest advancements in plgment cell,——’ -

research, the contribution of pigment cells to skin coloration, the different types of plgment,c.e&ts and their

functions, and the applications of pigment cell research in medicine and cosmeties?

* Pigment cells in developing vertehret’Es are derived from a transient and pluripotent population of cells

-
-
-

called neural crest] 1

¢ The International Federation of Pigment Cell Societies (IFPCS) held a conference in 2017 focusing on
breakthroughs in pigment cell and melanoma research, highlighting advances in melanoma
immunotherapy, medical and surgical oncology, dermatology, vitiligo, albinism, genomics, and systems

biology 2 .

* A consensus set of recommended procedures has been established to enable reliable comparison of results
among laboratories and new progress in the field based on standardized methods and shared information

3.
Contribution of Pigment Cells to Skin Coloration:

* Melanocytes, which produce and distribute melanin, interact with epithelial cells to control the patterning of

pigmentation, creating a 'picture’ or blueprint for pigmentation, which is then colored in by melanocytes 4 .

» Skin color is highly individual and controlled by numerous genes, resulting from the size and number of

melanosomes, rather than the amount of melanocytes 5 .

Expanded summary reference

Reference 1l « 32 citations

The genetic regulation of pigment
cell development

Silver, D.L. 71, Hou, L. A, Pavan, W.]. 7

Advances in Experimental Medicine and Biology 1 2006

Open document details A

Abstract

Pigment cells in developing vertebrates are derived
from a transient and pluripotent population of cells
called neural crest. The neural crest delaminates from
the developing neural tube and overlying ectoderm
early in development. The pigment cells are the only
derivative to migrate along the dorso-lateral
pathway. As they migrate, the precursor pigment cell
population differentiates and expands through
proliferation and pro-survival processes, ultimately
contributing to the coloration of organisms. The types
of pigment cells that develop, timing of these
processes, and final destination can vary between
organisms. Studies from mice, chick, Xenopus, -
zebrafish, and medaka have led to the |dent|ﬁ;ﬂfcn
of many genes that regulate p\gmen};sl‘f

development. These include sg\wﬂ:ﬁ classes of
-
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Linked concept path summary

Pigment Cells > Research Methods —> Immunoflucrescence Analysis

Based on the query about research methods for immunofluorescence analysis of pigment cells, the following

insights can be derived from the provided abstracts:
Immunofluorescence Analysis Methods:

* Immunofluorescence (IF) is a technique used to visualize specific proteins or antigens in cells or tissue

sections using fluorescently labeled antibodies 1 2 .

* There are two main methods: direct IF, where the primary antibody is labeled with a fluorescent dye, and
indirect IF, which uses a secondary antibody labeled with a fluorochrome to recognize the primary antibody

1 3

-~
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Topic Experts

Topic experts >

Tzika, Athanasia C. A.C.

J 1,126 citations 5 matching documents 22 h-index

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER "‘
-

Athanasia C. Tzika is a recognized expert in the field of pigment cell research, particularly in re,pi—i-lre‘s T‘h—e—lr work
delves into the genetic and cellular mechanisms that govern color patterns i in vurwus sp?a—c;es such as ball
pythons and leopard geckos. By investigating the roles of spemﬂc g_eue&‘{:md protems in the distribution and
formation of pigment cells, they contribute valuable ms,lg-lrrts ihfo how these processes influence coloration.
Their research not only enhances our unde;stm‘rdlng of reptilian biology but also has broader implications for

the study of pigmentation in o,th-er’cmlmnls making them a key figure in this area of study.

Preview profile

Lv, Jinpeng ).

193 citations 6 matching documents 11 h-index

Jinpeng Lv has made significant contributions to the understanding of melanogenesis, the process by which
pigment cells produce melanin. Their research focuses on various biochemical pathways that regulate
pigmentation, including the roles of specific compounds and signaling pathways in enhancing or inhibiting
melanin production. By exploring how different substances affect melanocyte function and melanosome
transport, they provide critical insights into the mechanisms underlying pigmentation. This work is particularly
relevant for applications in dermatology and cosmetic science, as well as for understanding pigmentation

disorders, establishing them as an important expert in the field of pigment cell research.

Preview profile

Author profile preview X

A.C., Tzika, Athanasia C. -

Experience in research: 21+ years

Year of latest matching document: 2025

View full profile 71 <

™ ScopusEETOITAIT
(CEH AT N AT BE

Most contributed topics

2019-2023

Keratin; Feather; Aves

Pigmentation; Zebra Fish; Gene Expression Profiling

Dosage Compensation; Enhancer Region; DNA

Matching documents

A Ball Python Colour Morph Implicates MCIR in
Melanophore—-Xanthophore Distribution and Pattern
Formation 7

Garcia-Elfring, A., Roffey, H.L., ...Barrett, R.D.H.

Pigment Cell and Melanoma Research, 2025

PMEL is involved in snake colour pattern transition
from blotches to stripes 7
Tzika, A.C., Ullate-Agote, A., ...Kummrow, M.

Nature Communications , 2024
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“Q- EmergingThemes ~__,  Rising Theme

Consistent Theme
Research areas identified by stable publication counts

over the past two years.

Jun 2025 - Jun 2026 20 documents

Jun 2024 - Jun 2025 14 documents e—————

B 2FBCHIDEZEURX
U CHEERSN TL\BIAR D ET .

m (6) FrRF—T

-()- Emerging Themes

Consistent Theme  si@c—8UT—~

ERPOFT-Y

Movel Theme HHFRDF—Y

Rising Theme

Growing research areas identified through steadily
increasing publications over the past two years.

Jun 2025 - Jun 2026 15 documents

Jun 2024 -Jun 2025 9 documents e

B2 Cim XN A E(CIENULT
WBRET ORI ET .

Movel Theme

Relatively new research areas detected by a sharp

surge in publications within the past two years.

Jun 2025 -Jun 2026 4 documents

MBS 25 ] Cam SCEN 2B U Fhiz(CH
WU LEEBIFT UV FE D 27
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Protective Effects of Natural Compounds on Retinal Pigment Epithelial Cells Rising Theme

FRBPOF-T

There is a rising interest in the protective effects of natural compounds on retinal pigment

epithelial (RPE) cells, particularly against damage induced by blue light and oxidative stress. This

research is significant for developing preventive and therapeutic measures to protect vision and

maintain eye health.
Show references =======m=mmm s e
Potential Hypotheses:

* Natural antioxidants can effectively prevent blue light-induced damage in retinal pigmen

epithelial cells

* Combining different natural compounds can enhance their protective effects on RPE cells

against oxidative stress

Showing Emerging themes references

Protective Effects of Natural Compounds on

Retinal Pigment Epithelial Cells

Rising Theme
Growing research areas identified through steadily
increasing publications over the past two years.
Jul 2024 -Jul2025 1l documents

Jul 2023 -Jul 2024 & documents eo———

ELSEVIER

0 citations
Protective Effect of Mangiferin on Blue Light-Induced
Acute Damage of Retinal Pigment Epithelial 19 Cells A

Li,C.-¥. A
Pharmaceutical Chemistry Journal ;7 2024

Show abstract v

3 citations
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Temporary conversation @

Explore topics and discover relevant references since 2003
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@ Deep research

Show conversation history

Deep research examples

How can multi-agent systems be optimized to reduce latency and improve reliability in large-scale

N

real-time collaborative platforms?

5 What are the long-term cognitive and behavioral effects of Al-generated educational feedback on

middle-school students' learning outcomes?

To what extent can voice-based emotion recognition systems improve patient trust and diagnostic

accuracy in remote mental health care?
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Research on Alin medical diagnosis =«
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Deep research - Thought for Imin 49sec

Research on Al in medical diagnosis

View as PDF

Advances, Challenges, and Clinical Impact of Al in Medical Diagnosis
Quick Reference
Key Findings Table

Supporting
Theme/Area Key Insights Citations
Deep Learning & CNNs, Transformers, and hybrid models (CNN- 1(2)(3] s
Hybrid Models Transformer) achieve high diagnostic accuracy and
efficiency.
Swarm Intelligence ~ Swarm intelligence (e.g., PSO, GWO) enhances feature sis
selection and model performance over traditional ML.
Multimodal AT (NLP  Integration of NLP and computer vision (e.g., MLLMs, 708/ 9
+ Vision) VLMs) automates reporting and supports clinical
workflow.
Explainable AI (XAI) ~ XAI methods (Grad-CAM, LIME, SHAP) improve trust, but 0 2
trade-offs exist between interpretability and accuracy.
Clinical Qutcomes Al outperforms or matches traditional metheds in 1B 14 15
accuracy, speed, and early detection across specialties.
Regulatory & GDPR, HIPAA, and privacy concerns drive adoption of 16 17 18
Privacy federated learning and privacy-preserving techniques.
Bias & Fairness Data imbalance (sex, race, SES) causes bias; mitigation 19 20 21
includes synthetic data, adversarial debiasing, etc.
Research Gaps Needs: multicenter validation, explainability, bias 22 2324 |25

mitigation, and real-world integration.

Direct Answer

ADERZHICET 2HEIE FBFECHEFEFE (B © cNNG Transformer, N\ T
Uy FETI. AT —LAYTFUITVR) 2FE L. EREGER. REOPHR
H. PWHRBEORLICHS LTV EY. BAOHER. ZHZEY AT LICE BRI
HERAL (xaD) OFEP. BREBWBE IO 2 —2ED 3 VORBICEBZZE—HIE
E7 7O-FICERE YT, BRNORECR2MEAEEELTVET. MRT, 74
DI ZANT—, RE. T LTHREME (GOPRPHIPAARY) ICAT 2RMEH ER TN
TIFL—FTv RS-0 % TSN —BRIBOERNEATVET,

Study Scope
* Time Period: 2018-2024 (with emphasis on recent advances)
» Disciplines: Medical imaging, clinical informatics, computer science, regulatory science, ethics

* Methods: Systematic reviews, meta-analyses, multicenter clinical trials, comparative model

studies, technical and regulatory analyses

Assumptions & Limitations

Most evidence is derived from high-resource settings; generalizability to low-resource

environments is limited.

Many studies focus on imaging; less is known about Al in non-imaging diagnostics.

Clinical validation is often limited to single-center or retrospective studies; multicenter,

prospective validation is still emerging

Bias mitigation and explainability are active research areas, but standardized evaluation

metrics and regulatery frameworks are still evolving.

Suggested Further Research
* Large-scale, multicenter clinical trials for AT diagnostic tools across diverse populations.
* Development and validation of standardized, clinically meaningful XAI metrics.

» Advanced bias mitigation strategies, especially for intersectional and underrepresented

groups.
* Real-world studies on workflow integration, clinician-Al collaboration, and patient outcomes.

* Regulatory harmonization and practical frameworks for privacy-preserving Al deployment.

L Introduction

Overview of Al in Medical Diagnosis

Artificial intelligence (AI) has rapidly transformed the landscape of medical diagnosis, offering
unprecedented capabilities in disease detection, risk stratification, and personalized treatment
planning. The integration of machine learning (ML), deep learning (DL), and hybrid

computational models into cli

ical workflows has enabled the analysis of complex, high-
dimensional medical data—ranging from imaging and genomics to electronic health records
(EHRs}—with accuracy and efficiency that often surpass traditional diagnostic methods. This
evolution is driven by advances in computational power, the availability of large annotated
datasets, and the growing demand for precision medicine and operational efficiency in

healthcare systems 113 26

AI's potential to automate routine diagnostic tasks, reduce human error, and support evidence-
based decision-making is increasingly recognized across specialties such as oncology,
cardiology, radiology, and pathology. However, the path to widespread clinical adoption is
shaped by challenges in model interpretability, data quality, regulatory compliance, and ethical
considerations. This report synthesizes the current state of research on Al in medical diagnosis,
bridging theoretical foundations with practical insights and highlighting key trends, challenges,
and future directions.

2. Theoretical Frameworks

2.1 Artificial Neural Networks and Swarm Intelligence

Artificial neural networks (ANNs) and swarm intelligence algorithms are foundational to modern
Al diagnostic systems. ANNs, particularly deep neural networks (DNNs), are adept at learning
complex, non-linear relationships in medical data, enabling tasks such as image classification,
segmentation, and anomaly detection. Swarm intelligence techniques—such as Particle Swarm
Optimization (PSO), Grey Wolf Optimizer (GWQ), and Ant Colony Optimization (ACO}—enhance
feature selection, model optimization, and adaptability, often cutperforming traditional ML

methods in accuracy and computational efficiency 1 |5 6
* Key Functions:
o Disease detection and classification from imaging and biosignals
o Feature selection and dimensionality reduction
o Model parameter optimization for improved accuracy and speed
* Comparative Strengths:

o Swarm intelligence addresses local optima and premature convergence issues in traditional
ML

© Hybrid approaches (e.g., PSO-optimized neural networks) yield higher accuracy and

robustness 5 6
2.2 Deep Learning Architectures: CNNs, Transformers, and Hybrids

Deep learning has revolutionized medical image analysis. Convolutional Neural Networks (CNNs)
excel at extracting local features from images, while Transformer architectures capture global
context and long-range dependencies. Hybrid CNN-Transformer models combine these
strengths, achieving superior performance in segmentation, classification, and anomaly

detectiontasks 2 '3 a4 27.
* CNNs: High accuracy in tasks like tumor detection, but limited in modeling global context.
* Transformers: Superior in capturing global relationships, but computationally intensive.

* Hybrids: Balance local and global feature learning, require fewer parameters, and are more

feasible for clinical deployment, especially in resource-constrained settings 3 28 29.
2.3 Ensemble and Explainable AI Models

Ensemble models aggregate predictions from multiple algorithms to improve diagnostic
reliability and robustness. Explainable AI (XAI) techniques—such as Grad-CAM, LIME, and SHAP
—provide post-hoc or ante-hoc explanations for model decisions, addressing the "black box"

problem and fostering clinical trust 11 30

* Ensemble Learning: Enhances accuracy, robustness, and explanation consistency, especially in
EHR data 30.

* XAI Methods: Offer visual and feature-based explanations, but trade-offs exist between

interpretability and computational cost 12 .

Synthesis: Theoretical advances in neural networks, swarm intelligence, and hybrid architectures
underpin the high performance of Al diagnostic systems. The integration of ensemble and XAI
methods is critical for clinical acceptance, though challenges remain in balancing accuracy,

interpretability, and efficiency.

5.3 Bias, Fairness, and Inclusivity

Sources of Bias: Imbalances in sex, race, age, and SES in training data lead to unequal model
performance 19 4.

Mitigation Strategies: Synthetic data, adversarial debiasing, and fairness-aware algerithms

show promise but require further validation 20 22

Clinical Impact: Unmitigated bias can exacerbate health disparities; inclusive model

development and continucus auditing are essential 727 .

Synthesis: Real-world deployment of AT in medical diagnesis offers substantial benefits but is

contingent on addressing operational, regulatory, and ethical challenges, with a strong

emphasis on fairness and inclusivity.

6. Future Research Directions

6.1 Research Gaps

Multicenter Validation: Need for large-scale, prospective, and multicenter clinical trials to

establish generalizability and safety 22 23] 24 (25

Explainability Metrics: Development of standardized, clinically meaningful XAI evaluation

frameworks 12 74 .

Bias Mitigation: Advanced methods for intersectional and underrepresented group fairness,

including novel synthetic data techniques 21| es .

Workflow Integration: Studies on clinician-Al collaboration, user-centered design, and real-

world impact on patient outcomes 38 75

Regulatory Harmonization: International framewaorks for privacy, security, and ethical AT

deployment &2 (71 .

6.2 Creative Insights

User-Centered XAL: New explanation methods tailored to clinician and patient needs will

enhance trust and adoption.

International Trials: Cross-border, multicenter studies are crucial for validating AT across

diverse healthcare environments.

Real-Time Feedback Systems: Integration of real-time, explainable feedback into clinical

workflows will support safe and effective Al use.

Inclusive Data Ecosystems: Building diverse, high-quality datasets with robust privacy

protections will underpin equitable AT development.

Conclusion

Summary and Future Outlook

Recent research demonstrates that Al particularly deep learning and hybrid models, is

transforming medical diagnosis by improving accuracy, efficiency, and early disease detection

across multiple specialties. The integration of explainable AI, multimodal technologies, and

privacy-preserving methodologies is advancing clinical trust and regulatory compliance.

However, challenges remain in data quality, bias mitigation, workflow integration, and

international scalability.

Addressing these challenges requires ongoing interdisciplinary collaboration, rebust clinical

validation, and the development of inclusive, transparent, and ethically grounded AI systems.

Future research should prioritize multicenter trials, standardized explainability metrics, and real-

world studies on clinician-AI collaboration to ensure that Al-driven diagnostics deliver safe,

effective, and equitable healthcare for all 25 8 75
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