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Case Study: -

Al and Big Data
in Healthcare

Overview- A Data-Driven Revolution

Artificial Intelligence (Al) and Big Data are rapidly transforming healthcare,
making it more predictive, personalized and efficient. By leveraging vast
amounts of medical data—from electronic health records (EHRs) and lab
results to real-time monitoring and imaging—AI systems can uncover
patterns that help detect diseases earlier, optimize treatment plans and
reduce operational bottlenecks.

Predictive analytics, powered by machine learning, enables healthcare
providers to identify high-risk patients, prevent hospital readmissions and
streamline resource allocation. For example, hospitals using Al tools have
reported up to a 25% reduction in ICU admissions, 30% improvement in early
intervention and significant increases in patient satisfaction.

This transformation is backed by cutting-edge technologies like Google
Cloud, TensorFlow and AutoML, and supported by strong data inter-
operability standards like FHIR. Institutions like the Mayo Clinic and Cleveland
Clinic are leading the way, showing how data-driven approaches can
enhance both clinical outcomes and hospital performance.

As technology adoption grows, Al and Big Data are set to redefine healthcare
by moving from reactive care to a model that is proactive, preventive and
deeply personalized.
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https://www.mayoclinic.org/
https://my.clevelandclinic.org/
https://my.clevelandclinic.org/

Key Metrics and Industry Statistics (Global Overview)

Al and Big Data are measurably improving diagnostic accuracy, reducing
costs and supporting healthcare transformation globally. From enhanced
radiology to streamlined hospital operations, the data indicates a strong
upward trend in both adoption and trust—especially as more nations

formalize Al in health strategies.

Table 1: Global Al & Big Data in Healthcare - Core Statistics

Estimated annual volume of healthcare data

globally

% of global hospitals using EHRs integrated
with Al analytics

% of OECD countries implementing national Al
in healthcare strategies

Share of Al healthcare startups operating in
diagnostics, imaging, and analytics

Global Al-related healthcare policy frameworks
implemented

% of patients willing to trust Al-assisted
diagnoses (global survey average)

X-rays (global studies)

Global life expectancy increase with Al-based
diagnostics

Average cost reduction per patient episode
with Al-assisted care

% reduction in patient readmission through
predictive analytics (global average)
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Average diagnostic accuracy using Al for chest By Z A REElaRe
(human radiologists)

+1.3 years (projected

International Data

2,314 exabytes Corporation (IDC) public

(2024 est.) B
) HIMSS Global Survey
28% (2023)
72% (26 of 36 OECD Al Policy.

members) Observatory (2023)

Crunchbase Public Data

~62% globally + OECD Report (2023)

WHO Compendium on
Digital Health
Interventions (2023)

50+ countries

Nature Medicine Public

SIS Survey (2022)

Lancet Digital Health
(Meta-analysis, 2022)

WHO Technical Series on

average across Al in Health (2021)

LMICs by 2030)

WHO Health Financing

ol Working Paper (2021)

Peer-reviewed hospital
studies (e.g., BMJ Open,
PLOS ONE)

20-30%



https://oecd.ai/en/wonk/2023
https://oecd.ai/en/wonk/2023
https://www.who.int/docs/default-source/documents/full-eb146-26-draft-digital-health-st-26feb.pdf
https://www.who.int/docs/default-source/documents/full-eb146-26-draft-digital-health-st-26feb.pdf
https://www.who.int/docs/default-source/documents/full-eb146-26-draft-digital-health-st-26feb.pdf

Interpretation and Use

These metrics reflect real-world, evidence-based impact of Al in healthcare
which are useful for:
o Policy development

o Research proposals

o Data visualization

o Impact assessments

o Investment justification for Al health tech

Diagnostic Accuracy — Al vs. Human Clinicians. Global Healthcare Data Volume Growth (2010-2024, in Exabytes)
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Countries With Vs Without Al Strategy Adoption, by Region

% of Region with Al

Middle East & Africa

Strategy Adoption

Europe

1710%

Asia-Pacific

Europe 50.00%

Horth & South Ameriea Asia - Pacific 22.90%
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aTolal Countras W Countrias with Strasagy Middle EaSt & Africa 15.90%

**These values are based on internationally recognized regional classifications from the United Nations and World Health Organization (WHQ); OECD Al Policy Observatory - Health Sector and Country-level eHealth reports
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Case Focus: Al-Powered Early Detection of Atrial
Fibrillation (AFib) Using ECG and Big Data at Mayo Clinic

One of the most well-documented and clinically validated examples of
successful Al and Big Data integration in healthcare is the Mayo Clinic’s use
of Al to detect Atrial Fibrillation (AFib)—a potentially life-threatening heart
rhythm disorder that is often asymptomatic and goes undiagnosed until a
stroke or major cardiac event occurs.

By applying deep learning algorithms to standard 12-lead Electrocardiograms
(ECGs), the Mayo Clinic team has developed a model capable of detecting
silent AFib, even when a patient is not experiencing symptoms during the
test. This breakthrough enables early diagnosis and intervention, significantly
reducing risk and improving outcomes.

Technology and Method:

o Data Used: Over 600,000 ECGs from Mayo Clinic’s digital archives.

e Algorithm: Convolutional Neural Networks (CNNs) trained on ECG
waveform data.

 Integration: The model was integrated into routine ECG analysis
workflows, using existing hardware (no new devices required).
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9789812/

Table 2: Key Results & Statistics (From Peer-Reviewed
Sources)

Total ECGs analyzed

AFib diagnoses found before symptoms
using Al
Number of patients in test cohort

Nature Medicine (Attia et
al., 2023)

Mayo Clinic Internal Study
(2023)

Mayo Clinic

Silent AFib detection accuracy (AUC

Nature Medicine
score)

Mayo Clinic Clinical Al
Group

Stroke prevention potential (modeling)

Positive Predictive Value _ Mayo Clinic Results

Clinical Impact

e Non-invasive and cost-effective solution—uses existing ECG hardware
and workflows.

e Increased diagnostic yield in patients without symptoms.

e Scalable globally: Any healthcare provider using ECG can benefit with Al
support.

e Enabled targeted patient outreach and preventive care, particularly for
high-risk groups

Why This Case Matters?

This implementation is one of the few large-scale, peer-reviewed, real-world
clinical Al applications showing measurable success in early diagnosis,
resource optimization and patient outcome improvement. It demonstrates the
power of Al—not just in theory, but in active clinical practice, backed by
reproducible scientific evidence.
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https://doi.org/10.1038/s41591-025-03516-x
https://doi.org/10.1038/s41591-025-03516-x
https://www.mayo.edu/research/search/search-results?q=AFib%20diagnoses%20found%20before%20symptoms%20using%20AI
https://www.mayo.edu/research/search/search-results?q=AFib%20diagnoses%20found%20before%20symptoms%20using%20AI
https://newsnetwork.mayoclinic.org/discussion/ai-guided-screening-uses-ecg-data-to-detect-a-hidden-risk-factor-for-stroke/
https://newsnetwork.mayoclinic.org/discussion/ai-guided-screening-uses-ecg-data-to-detect-a-hidden-risk-factor-for-stroke/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9789812/

Future Prospect:

The Mayo Clinic now aims to
extend this Al-based ECG
approach to detect other silent
cardiovascular conditions, such
as:

e Ventricular dysfunction
e Long QT syndrome
e Left ventricular hypertrophy

This signals a broader future where Al turns routine diagnostics into predictive
tools, redefining early care intervention globally.

If this case study sparked ideas—or raised new questions—we’d love to hear from you.
Reach out to us at info@fyreignismarketresearch.com.

To stay updated with the latest in Pharma advancements and market trends, join us on:
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https://www.instagram.com/fyreignismarketresearch?igsh=aHhqNnZuNmZ0cndp
https://www.facebook.com/share/1CEtauXVhf/
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