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THE RISE OF AMBIENT Al SCRIBES:
TRANSFORMING CLINICAL DOCUMENTATION IN REAL TIME

) EXECUTIVE SUMMARY

Every day, healthcare providers are left with the daunting task of
processing hundreds of pages of documents that eventually consume
clinician time and cause burnout. While traditional electronic health
records (EHRs) have helped streamline workload to an extent, it still
demands manual data entry, interrupt workflows, and detract from
patient engagement. With organizations prioritizing value-based care
and enhanced patient outcomes, they are in need of transformative
solutions that can help mitigate administrative overhead while
maintaining clinical accuracy and compliance.

Enter Ambient Al Scribes. Built on advanced natural language
processing (NLP) and machine learning, it offers real-time capture
and summarization of clinical conversations. These systems passively
“listen” to clinical encounters, transcribing dialogue, extracting
structured data, and generating draft notes without needing
intervention.

DeepKnit Al, an exciting startup in Al-driven healthcare
documentation and data analysis, is prototyping a smart ambient Al
scribe solution that will seamlessly integrate with existing EHR
platforms, creating high fidelity, context-aware documentation while
automating clinician workflows and preserving patient trust.

This whitepaper evaluates the rise of ambient Al scribes, explores
underlying technologies, examines clinical and operational benefits,
lays out the implementation challenges, and presents DeepKnit Al's
approach to transforming real-time clinical documentation. Finally, it
highlights future trends and recommendations for healthcare
organizations aiming to optimize care delivery and clinician
satisfaction.
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) INTRODUCTION

The evolution of healthcare documentation was a result of the dual
imperatives of achieving clinical accuracy and work productivity. As
EHR systems promised workflow efficiency, clinicians were left
spending half their workday interacting with these tools, instead of
patients. This misalignment gave birth to disorganized workflow,
potential medical errors and dissatisfied patients.

Ambient Al scribes represent a paradigm shift of moving from jotting
down notes to passive, intelligent documentation. Using Al, capturing
and streamlining clinical data can be seamlessly automated,
thereby enabling healthcare providers to spend time for patients
while ensuring comprehensive and standardized records.
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THE BURDEN OF
CLINICAL DOCUMENTATION

Clinical documentation is vital for ensuring continuity of care,
transparency in billing, verifying compliance, and is also useful for
research. However, the current manual entry process constrains
providers in:

Time Allocation: Studies indicate

clinicians spend up to 44.9% of their

workday on EHRSs, often stretching

into their personal time to complete
551% notes.

44.9%

Error Rates: Manual transcription

and copy-paste errors can

jeopardize data integrity, leading to
potential adverse events. Studies Manual transcription errors in
show that manual transcription of RS SR
point-of-care glucose results cause

errors in 3.7% of entries, with 14.2%
showing discrepancies over 20%—

posing serious clinical risks.

Burnout and Turnover: Physician
turnover driven by administrative
4.6 burden is a leading factor in
clinician burnout, costing the U.S
healthcare system an eye-watering
Billion $4.6 billion annually and
aggravating workforce shortages.
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Cost Implications: Inefficient

workflows shoot up operational

costs, which in turn, affect and limit

the capacity to deliver value-based
care. Inefficiency accounts for $800 Billion
roughly 25% of U.S. healthcare wasted out of 3.2 trillion

spending—a whopping $800 billion
wasted out of a $3.2 trillion.

These issues underline the need for innovative documentation
strategies that can ensure accuracy and compliance without
draining clinician resources.

AMBIENT Al SCRIBES:
DEFINITION AND COMPONENTS

Ambient Al scribes in simple terms dare autonomous systems
designed to coherently capture clinical conversations and convert
them into a structured format. They seamlessly operate in the
background, requiring minimal clinician intervention. Core
components include:

a.Audio Capture Module: Binaural microphones and edge processing
technologies capture speech without glitches.

b.Speech Recognition Engine: Capable of transcribing audio into text
in real time, comprehending accents, dialects, and medical
terminology.

c.Natural Language Understanding (NLU): Uses entity recognition
and intent classification to extract relevant clinical concepts like
diagnoses and medications.

d.Contextual Awareness: Leverages knowledge graphs and clinical
theories to interpret relationships between entities and maintain
dialogue context.
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e.Note Generation Engine: Ensures structured templates are
assembled according to specialty, visit type, and documentation
guidelines for notes.

f.EHR Integration Module: Effortlessly drafts finalized notes to existing
EHR systems, through standardized interfaces (e.g., HL7, FHIR).

Collectively, these components deliver a unified documentation
ecosystem that improves speed, quality, and compliance.

) SUPPORTING TECHNOLOGIES

1.Natural Language Processing

NLP is the cornerstone of Ambient Al scribes. Models that are trained
on MIMIC-IIl (Medical Information Mart for Intensive Care Ill) and other
gathered datasets, which help in precisely recognizing medical
entities and relationships. What drives NLP for accurate
language/context understanding? Let’'s analyze:

1...Named Entity Recognition (NER): Picks up clinical terminologies
(e.g. “benign,” “epidermis” etc.).

1.2.Relation Extraction: Understands links between entities or contexts
(e.g., drug—dosage, symptom-duration).

1.3.Semantic Parsing: Translates the final narrative text into
structured representations for templates.
2. Speech Recognition and Acoustic Modeling

The precise speech-to-text conversion entirely depends on advanced
acoustic models and language models. Major innovations include:

2.1.Acoustic Adaptation: Models automatically adjust to clinical
environments, mitigating issues like background noise and speaker
overlap.

WWW.DEEPKNIT.AI




THE RISE OF AMBIENT Al SCRIBES:
TRANSFORMING CLINICAL DOCUMENTATION IN REAL TIME

2.2.Medical Lexicons: Custom language models integrate timed
medical dictionaries to assist in identifying rare or complex
terminology and abbreviations.

2.3.0n-device Processing: Edge computing architectures enable low

latency and enhanced data privacy by processing audio locally when
required.

3. Contextual Awareness and Knowledge Graphs
It is indispensable to maintain context across multi-speaker
dialogues. Knowledge graphs encode medical ontologies (e.g.

SNOMED CT, ICD-10) for:

3.1.Co-reference Resolution: Relates pronouns and abbreviations with
the matching entities.

3.2.Temporal Reasoning: Orders events and organizes timelines for
history and review of systems.

3.3.Disambiguation: Provides clarity in homonyms (e.g., “lead” as a
metal vs. ECG lead).
4. Data Structuring and EHR Integration

Transforming unstructured text into the discrete data fields as per
EHRs involve:

4.1.Template Mapping: Mapping pulled entities to EHR-specific note
templates and forms.

4.2 Audit Trails: Tracking Al-suggested edits and clinician revisions
for compliance and quality assurance.

4.3.FHIR and HL7 Interfaces: Interacting with EHR APIs to read/write
structured documents.

DeepKnit Al's integration framework supports major EHR vendors and
custom deployments, accelerating time-to-value.
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) BENEFITS OF AMBIENT Al SCRIBES

l.improved Clinician Efficiency: By automating documentation,
Ambient Al Scribes can reduce note-writing time by up to 50%,
enabling clinicians to devote more attention to direct patient care
and decision-making.

2.Enhanced Documentation Accuracy: Al-driven transcription and
entity extraction minimize errors from manual entry and ensure
consistency. Draft notes generated in real-time capture nuances
often missed in retrospective charting.

3.Patient Engagement and Satisfaction: With reduced screen time,
clinicians can maintain eye contact and foster rapport, leading to
improved patient satisfaction scores and trust.

4.0perational and Financial Impact: Optimized workflows translate to
increased patient throughput and revenue cycle improvements. By
freeing clinicians from administrative tasks, systems can support
higher patient volumes without additional staffing.

CHALLENGES AND
CONSIDERATIONS

1. Privacy, Security, and Compliance: Handling protected health
information (PHI) demands rigorous safeguards:

1.1LEncryption: End-to-end encryption of audio data in transit and at
rest.

1.2.Access Controls: Role-based permissions and audit logging to
track data access and modifications.

1.3.Regulatory Standards: Compliance with HIPAA, GDPR, and local
regulations governing patient data.
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2. Integration with Legacy Systems: Many healthcare organizations
operate heterogeneous technology stacks. Seamless integration
requires:

2.1.Flexible APIs: Support for multiple data exchange standards.

2.2.Custom Connectors: Plugins or middleware to bridge proprietary
EHR modules.

2.3.Scalability: Cloud-native and on-premises deployment models to
align with IT policies.

3. Clinician Trust and Change Management: Adoption hinges on
clinician confidence in Al outputs. Key strategies include:

3.1.Transparency: Clear indicators of Al-sourced text and confidence
scores.

3.2.Review Workflows: Simple interfaces for clinicians to accept, edit,
or reject suggestions.

3.3.Training and Support: Comprehensive onboarding and just-in-
time guidance.

4. Data Quality and Bias Mitigation: Al models trained on biased or
unrepresentative data can perpetuate inequities. Mitigation tactics
encompass:

4.1.Diverse Training Corpora: Inclusion of multi-region and multi-
specialty datasets.

4.2 Bias Audits: Regular evaluation of outputs across demographic
groups.

4.3.Continuous Retraining: Incorporating clinician feedback to refine
models over time.
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DEEPKNIT AI'S
AMBIENT SCRIBE SOLUTION

Awaiting a full-scale deployment, DeepKnit Al envisions to deliver an
end-to-end ambient Al scribe solution designed for immediate
integration and sustained performance:

1. Key Features and Differentiators

l.1.Context-aware Transcription: Real-time, highly-accurate
speech recognition with clinical lexicon support.

1.2.Modular Architecture: Micro services framework enables
selective feature activation and customization.

1.3.Adaptive NLP Engine: Transformer-based models that are fine-
tuned on specialty datasets (e.g. cardiology, oncology, dental and so
on).

2. Workflow Integration and Interoperability: Our solution seamlessly
integrates with any kind of EHR platforms via native FHIR connectors
and a user-friendly clinician dashboard. As it will be embedded within
clinicians’ existing workflows, it minimizes disruption and accelerates
adoption.

3. Regular Updates and Feedback Loops: Interactive dashboards
provide administrators with usage metrics, documentation accuracy
performance, and clinician feedback trends. Through prompt
automated alerts, any model drifts are flagged, initiating retraining
processes when necessary.

4. Customization and Continuous Learning: The platform
incorporates a continuous learning pipeline: clinician edits are
anonymized, fed back into the model training cycle, and validated for
performance improvements, ensuring the system evolves alongside
practice changes.
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CASE STUDY: DEPLOYING AMBIENT
Al SCRIBES IN A MULTI-SITE HEALTH
SYSTEM

l.Case Scenario: A regional healthcare group with 10+ hospitals and
multiple outpatient clinics was vying to reduce clinician
documentation time and improve patient satisfaction.

2.Implementation: Partnering with DeepKnit Al, the group piloted our
Ambient Al Scribe in its cardiology department. Over the span of two
months, our system captured 3,000 encounters, generating draft notes
reviewed by clinicians via an integrated dashboard.

3. Results:
Time Savings: Average documentation
° time per encounter decreased by 45%.

Accuracy: Al-generated notes achieved

an impressive 95% clinician-approved

accuracy rate, lowering correction cycles.

12% Satisfaction: Patient satisfaction scores
(] < o
rose by 12%, accredited to improved face-
to-face interaction.

Expansion: Buoyed by pilot success, the ']‘
healthcare group plans to extend Ambient 7
Al Scribe across more specialties, — O -
integrating new language models for V4
emergency medicine and dentistry. J,
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AMBIENT Al SCRIBES:
THE ROAD AHEAD

Regulatory = @SRl
Evolution

Cross-provider
Collaboration

Patient-facing Scribes
and Engagement

Multimodal Al
Integration

1.Multimodal Al Integration: Next-generation scribes will incorporate
imaging and sensor data, such as vitals and diagnostic scans for
richer contextual insights and predictive analytics.

2.Patient-facing Scribes and Engagement: Future platforms may
offer patient-accessible summaries and personalized education
materials derived from encounter data, fostering shared decision-
making.
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3.Cross-provider Collaboration: Shared ambient documentation
services across care networks can facilitate smoother transitions and
comprehensive patient histories, reducing readmission rates.

4 Regulatory Evolution: As Al-driven documentation matures,
regulators will refine guidelines for validation, auditability, and liability
—emphasizing transparency and patient consent.

RECOMMENDATIONS FOR
ADOPTION

1.Map Objectives and Evaluate Readiness: Before you consider Al
scribing, assess your existing documentation pain points, success
metrics, and stakeholder requirements.

2.Adopt Thoughtfully: It is recommended to begin with a targeted
specialty or department to understand the pros/cons in real time,
refine workflows and models accordingly.

3.Engage Clinicians Early: It is important to solicit feedback from
providers during design and training, in order to build trust and
ensure system usability.

4Plan for Scale: Prep integrations and infrastructure to
accommodate future expansion across sites and specialties.

5.Prioritize Security and Compliance: Establish governance
frameworks for data handling and regularly review Al outputs for bias
or discrepancies.

WWW.DEEPKNIT.AI




THE RISE OF AMBIENT Al SCRIBES:
TRANSFORMING CLINICAL DOCUMENTATION IN REAL TIME

P CONCLUSION

Ambient Al Scribes represent a redefining technological curve in
clinical documentation, relieving clinicians of administrative burdens,
improving data integrity, and elevating the patient experience.

DeepKnit Al's Ambient Scribe combines cutting-edge NLP, speech
recognition, and contextual awareness within a secure, interoperable
architecture. By adopting Ambient Al Scribes, healthcare
organizations can accelerate the transition to value-based care,
bolster clinician satisfaction, and gain access to real-time clinical
insights.
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