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When it comes to health, time can mean the difference between life and death. For
example, more than 70% of lung cancer patients diagnosed at Stage I survive for five years
or more. But with a late diagnosis at Stage IV, this survival rate drops to under 10% (1).
This huge gap highlights the importance of early disease diagnosis and explains why
Artificial Intelligence (AI) is increasingly being explored to help detect diseases faster and
more accurately.

WHY EARLY DIAGNOSIS MATTERS 

AI APPLICATIONS IN EARLY DISEASE DIAGNOSIS
While AI was initially developed for clinical decision support, its role has rapidly
expanded, from automating routine tasks, like documentation support, to analyzing
medical scans and integration in wearable sensors (2). AI technologies like Machine
Learning (ML), Deep Learning (DL), and Natural Language Processing (NLP) contribute
to early diagnosis, whether by learning from past data, recognizing complex patterns in
scans, or interpreting clinical notes and patient reports (2). 

SMARTER SCANS, FASTER DIAGNOSES: AI IN MEDICAL IMAGING 

Medical imaging is one of the most rapidly advancing areas for AI application. For
radiology scans, AI can help detect small changes or nodules that may be missed by the
human eye, while accelerating the diagnostic process (3). AI is already being used for
many types of cancer to help detect disease earlier and improve diagnostic accuracy. In
Breast Cancer, for example, AI tools are used to analyze mammograms, ultrasounds,
MRIs, and PET scans to detect tumors and assess the extent of disease spread (4). In
Liver Cancer, AI is also increasingly applied to automate tasks such as lesion
segmentation in CT scans, measuring tumor volume, and assessing tumor burden (4). 

DECODING THE DISEASE: AI IN GENOMICS

AI plays a growing role in analyzing complex genetic data and identifying mutations that
may increase the risk of certain diseases. For example, machine learning can detect
gene mutations in BRCA1 and BRCA2, which are strongly linked to a higher risk of
developing breast and ovarian cancer (5). 

MICROSCOPIC PRECISION: AI IN PATHOMICS

AI use helps improve consistency in how tissue samples are interpreted and enhances
diagnostic accuracy. In pathomics, AI has been applied to examine biopsy samples and
detect cancers such as melanoma and breast cancer (5). 
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CONNECTING THE DOTS: AI DATA INTEGRATION

AI is increasingly used to integrate different types of data, such as genetic data,
radiology scans, pathological images, and clinical records. Through this integration, AI
can define new and more reliable diagnostic indicators, known as meta-biomarkers.
This approach offers a clearer and more complete picture of a patient’s condition than a
single data source (5).

TRIAGE WITH AI-POWERED SYMPTOM CHECKERS

Symptom checkers and virtual health assistants use AI, often powered by natural
language processing, to interpret patient-reported symptoms and suggest possible
health conditions (3). These tools are especially useful for triage in guiding patients to
the most appropriate level of care, whether it’s self-care, contacting a general
practitioner, or seeking emergency services. 

TRACKING IN REAL TIME WITH WEARABLE SENSORS

Moreover, AI is increasingly integrated into smartwatches and wearable devices to
continuously monitor users’ heart rate, breathing, and movement throughout the day. By
consistent monitoring, these devices can detect potential health problems before they
become serious. For example, AI can detect irregular heart rhythms, changes in
breathing, and send alerts when abnormalities in vital signs are detected (6).

While AI holds great promise in transforming healthcare, it also presents several
challenges and risks that must be carefully addressed. 
Data Security and Misuse: AI tools for early diagnosis use large amounts of sensitive
patient data, raising concerns about how that data is stored, shared and protected (4).
Accountability and Regulatory Uncertainty: Diagnostic mistakes involving AI support
can raise questions about accountability, especially when regulatory frameworks are
unclear and still evolving (4). 
Algorithm Bias: Training AI on imbalanced data can lead to biased diagnosis and
prognosis, resulting in inaccurate predictions for certain patient groups (4).
Diagnostic Errors: AI is prone to both false positives and false negatives. While new AI
tools are improving in detecting cancer cases, this increased sensitivity often comes
with more false positives and unnecessary follow-ups (7). 

THE HIDDEN COST OF AI
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Transparency and Interpretability (the "Black Box" problem): AI models are often
difficult to interpret, making it challenging for healthcare professionals to understand
or trust the reasoning behind AI-generated diagnoses (2).
High Resource Demands: AI implementation can require substantial computing
power, access to high-quality standardized datasets, and skilled technical expertise,
that may not be available in all healthcare settings (4). 
Adoption and Workforce Readiness: Successful AI adoption depends on healthcare
professionals’ trust in technology and the presence of infrastructure support (4). 

AI has an important role to play in the future of healthcare. While early tools for
diagnosis and treatment have faced challenges, progress is moving rapidly, especially
in areas like medical imaging, speech, and text recognition. However, the greatest
challenge doesn’t lie in AI’s capability but ensuring its adoption into clinical practice.
For widespread use, AI systems would need to be approved by regulators, integrated
with EHR systems, standardized to a certain degree, taught to clinicians, and funded by
payers. 

Moreover, it also seems increasingly clear that AI won’t replace clinicians but support
them, allowing doctors to focus more on what humans do best: empathy,
communication, and seeing the bigger picture (2).

LOOKING AHEAD
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