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[bookmark: remembering-tomorrow][bookmark: Xddc27517b1d0d0823f00e63c48af7486fb0fb34]Chapter Two:  
From Continuous Patient Data to Longitudinal Health Intelligence
[bookmark: introduction]Several developments now occurring simultaneously may change the way healthcare thinks about patient information.
The first is the emergence of a new generation of wearable technology capable of continuously collecting physiological and metabolic information outside the traditional clinical setting. We are currently working with one such breakthrough technology: a non-invasive wearable platform being developed to measure multiple physiological and metabolic signals continuously or at frequent intervals.
The technology remains under development and appropriate clinical validation will determine the claims that can ultimately be made for it. But its potential raises a much larger question.
What happens when continuous information from the human body is no longer viewed as a collection of isolated measurements, but becomes part of the patient’s longitudinal clinical history?
The second requirement is not a repository but a reach. Healthcare already generates enormous volumes of data; the gap is the ability to draw across it at the moment a clinical question is asked and assemble exactly what is relevant to that patient and that decision. This is not centralization — one database every practitioner logs into. It is artificial intelligence querying across distributed sources in real time and returning not raw data, but a lesson, an inference, or actionable guidance.
Artificial intelligence introduces another capability. Increasingly sophisticated healthcare AI can interpret large amounts of clinical information, organize patient histories, identify relationships across different data sources and help clinicians understand what has changed over time.
These developments should not necessarily be considered separate technologies.
Connected properly, they suggest something considerably larger:
A healthcare system capable of remembering what happened, understanding what changed, learning from what followed, and making that accumulated experience useful when the next decision must be made.
That is the idea behind Remembering Tomorrow.  So where to we go now?

[bookmark: healthcare-has-more-data-than-memory]Healthcare Has More Data Than Memory
Healthcare has become extraordinarily good at generating data.
Electronic health records preserve diagnoses, medications, laboratory results, procedures, physician notes and encounters. Remote patient monitoring systems add measurements collected between visits. Wearable devices extend observation into everyday life. Case-management programs document communications, interventions and patient progress.
Yet much of this information remains fragmented.
A laboratory result exists in one system. A wearable measurement exists in another. A medication change appears somewhere in the EHR. A case manager documents a patient conversation elsewhere. 
A physician records an intervention during an encounter. Several months later, the outcome becomes apparent.
Each event may be recorded. The problem is that healthcare does not consistently connect them. Consequently, healthcare often possesses the historical record without possessing the practical memory that should result from it.
The next major opportunity may therefore be less about generating additional data and more about creating the ability to understand what that accumulated information means over time.

[bookmark: Xbaf738f98fea7f055283001d53e7b76296452ad]Continuous Observation Changes the Patient Record
Traditional healthcare observes patients intermittently.
A blood draw provides a snapshot. A blood-pressure reading records a moment. An office visit describes the patient’s condition during a relatively brief encounter. Between those encounters, life continues.
Metabolism changes. Medications take effect. Patients change their diets and activity. Symptoms emerge and disappear. Sleep changes. Weight changes. Disease progresses or stabilizes.
Historically, much of this interval has been largely invisible to the healthcare system. Continuous and near-continuous monitoring begins to fill that gap.
A new generation of wearable and remote-monitoring technologies creates the possibility of observing physiological change across days, weeks, months and eventually years.
This changes the nature of the question. Instead of asking only “What is the patient’s measurement today?” healthcare can increasingly ask “How is this patient changing?”
That is a much more consequential question.
A single measurement records a moment. Repeated measurements reveal a trajectory. A trajectory combined with clinical context may reveal a pattern. And a pattern connected with an intervention and subsequent outcome can potentially produce something considerably more valuable: a validated lesson.
The practical unit of progress therefore may not ultimately be the data point. It may be the validated lesson.

[bookmark: X405fdcb27c684c409bbdbdfb22b88d4f1044383]Creating a Longitudinal Patient Environment
Continuous physiological information alone is not enough. To understand what a changing physiological signal means, it must be connected with what else is happening to the patient.
This is the purpose of this kind of entry system: not another repository, but a patient-centered intelligence layer that reaches across relevant information wherever it resides.
Depending on availability, permissions and clinical purpose, those sources can include:
· wearable technologies;
· remote patient monitoring devices;
· electronic health records;
· laboratory results;
· medications and medication changes;
· diagnoses;
· clinical encounters;
· hospitalizations and procedures;
· case-management reports;
· patient communications;
· care-plan activities;
· physician and nursing observations; and
· subsequent clinical outcomes.
The importance is not simply that these data reside in one location. They must be connected through time.
The system should be able to understand that a medication was changed on one date, a physiological trajectory began changing several days later, the patient reported symptoms afterward, a clinician intervened, and the measurements subsequently improved or deteriorated.
The underlying information may already exist. What has frequently been missing is the architecture that connects it.
The validated longitudinal record becomes: 
	Physiology
	+
	Clinical History
	+
	Intervention
	+
	Outcome
	+
	Time



Time transforms a collection of medical information into a patient journey.  A single patient journey is a record; a thousand journeys are a lesson; a hundred thousand an education.

[bookmark: X4bae4008c55abb4e6814c4e6388b2a6fcafd218]Artificial Intelligence Creates the Interpretation Layer
Even when longitudinal information can be assembled, its volume rapidly exceeds what a clinician can reasonably review. Years ago my wonderful friend Dr. Jay Sanders said that if doctor reads a medical journal from cover to cover each night for a year, at the end of that year he will be nine years behind the research. This is where artificial intelligence becomes particularly important.
Healthcare AI is increasingly capable of working across large collections of medical information, including structured data and unstructured clinical records. The immediate applications are useful: summarizing charts, extracting information, preparing reports and reducing administrative workload.
But the larger opportunity is longitudinal reasoning.
An intelligent system can increasingly help ask:
· What changed?
· When did it begin changing?
· What occurred before the change?
· What happened afterward?
· Has this happened to this patient before?
· What was happening clinically when it occurred previously?
· What intervention was made?
· What happened following that intervention?
· Is the current trajectory unusual for this individual?
· Are there relationships across different measurements that deserve attention?
· Have comparable patterns occurred among other appropriately similar patients?
The objective is not to replace clinical judgment. It is to make a patient’s accumulated history usable at the moment clinical judgment is required. That distinction is important.
The AI model itself may change over time. Better models will emerge. The more durable asset is the organized longitudinal experience against which increasingly capable intelligence can reason. What we call the validated lesson.

[bookmark: from-monitoring-to-understanding]From Monitoring to Understanding
This architecture fundamentally changes the purpose of remote patient monitoring.
A conventional monitoring system might tell a clinician that a patient’s measurement has crossed a predetermined threshold. That can be valuable.
But consider a system capable of saying:
This patient’s measurement has been gradually changing for six weeks. A similar trajectory occurred nine months ago following a medication change. At that time, another measurement changed concurrently, the patient subsequently developed a particular clinical problem, an intervention was made, and the measurements returned toward baseline. The relevant history is available for review.
The system has not diagnosed the patient. It has done something different. 
It remembered.
And it placed that memory in front of the clinician when it may matter.
This moves the clinical portal from being primarily a dashboard to becoming a longitudinal intelligence environment.

[bookmark: X3429b66a2d7ed107e767cdb8dee16d6118a3090]The Importance of Clinical and Regulatory Validation
Finding patterns is not enough. Healthcare is filled with correlations that may be interesting but clinically meaningless.
For artificial intelligence and advanced wearable technologies to become genuinely useful in clinical care, observations must increasingly be tested against evidence and outcomes.
This requirement is consistent with the direction of regulatory thinking surrounding AI-enabled medical technology. Systems intended for clinical use must operate within clearly defined purposes, appropriate validation, transparency, performance monitoring and lifecycle controls.
Rather than treating those requirements simply as constraints, they can be incorporated into the learning architecture such that the useful progression becomes:
	Observation
	→
	Pattern
	→
	Hypothesis
	→
	Validation
	→
	Clinical Use
	→
	Outcome
	→
	Continued Evaluation


The system must become increasingly capable of distinguishing what was observed; what appears correlated; what has been independently validated; what remains uncertain; and what has proven clinically useful.
This is why the concept of the validated lesson matters. The objective is not merely to create an algorithm that finds more patterns. It is to create an environment in which useful knowledge can progressively emerge from experience.

[bookmark: from-data-to-experience]From Data to Experience
	[bookmark: new-experience]01   CONTINUOUS PATIENT SIGNALS
Wearables and remote-monitoring devices provide longitudinal physiological observations.


↓
	02   CLINICAL CONTEXT
Electronic health records, laboratory information, medications, case management and other clinical sources provide the circumstances surrounding those observations.


↓
	03   LONGITUDINAL PATIENT RECORD
Information is organized around what happened, when it happened and what else was occurring.


↓
	04   AI-ASSISTED INTERPRETATION
Artificial intelligence helps identify trajectories, relationships, anomalies and recurring patterns.


↓
	05   VALIDATED LESSONS
Observations and patterns are compared with subsequent events and outcomes to determine which relationships prove meaningful.


↓
	06   CLINICAL INTELLIGENCE
Relevant information is presented to the appropriate clinician or care team.


↓
	07   CLINICAL ACTION
The clinician determines what, if anything, should be done.


↓
	08   OUTCOME
What happens afterward is observed and recorded.


↓
	09   NEW EXPERIENCE
The outcome becomes part of the patient’s longitudinal history and potentially part of the larger body of evidence available for future analysis.



The cycle repeats. This final step changes everything. The system does not simply accumulate more data. It accumulates experience.

[bookmark: remembering-tomorrow-1]Remembering Tomorrow
This architecture gives practical meaning to the concept of Remembering Tomorrow.
Healthcare already remembers the past in one sense. It stores records.
Remembering Tomorrow proposes something more useful. It makes accumulated experience available when the next decision must be made.
The progression begins with a relatively simple question: What happened to this patient before?
It then becomes: What happened after we intervened?
With sufficient information and appropriate safeguards, another question becomes possible: Have we seen this pattern before in other comparable patients?
And eventually: What does what we have already learned suggest we should pay attention to now?
This should not be confused with claiming that artificial intelligence can predict an individual’s medical future. The objective is more disciplined.
It is informed anticipation.
Healthcare routinely makes decisions based upon experience. Physicians remember patients, recognize familiar patterns and draw upon previous outcomes. The limitation is that human memory is finite while the volume of available clinical information is becoming effectively unlimited.
Remembering tomorrow applies computational memory and intelligence to that same fundamental clinical principle.

[bookmark: two-forms-of-intelligence]Two Forms of Intelligence
There are ultimately two complementary sources of intelligence within this architecture.
The first is the intelligence generated continuously within the human body.
Physiology is constantly changing in response to disease, treatment, behavior, environment and time. New sensing technologies make increasingly large portions of that information observable.
This is the intelligence within the individual.
The second resides within accumulated clinical experience.
Every patient journey contains information. Every intervention followed by an outcome potentially teaches something. Every recurring pattern becomes more valuable when it can be recognized again.
This is the intelligence within experience.
The larger opportunity is to connect the two: What is the body telling us now?
with: What has this patient’s history—and eventually accumulated clinical experience—already taught us?

[bookmark: X17a3a33e9522568543a30bf959606f75c05f11a]An Architecture Rather Than a Single Product
No single technology has to accomplish all of this. That may be one of the most important characteristics of this concept.
Different technologies can contribute different capabilities. Wearables can provide continuous physiological information. Remote patient monitoring devices can contribute additional measurements. Electronic health records provide clinical history. Laboratories provide diagnostic information. Case-management systems provide observations and interventions that may never otherwise become structured clinical data. Artificial-intelligence models provide increasingly sophisticated reasoning capabilities. A clinical portal can provide the environment in which these elements are assembled and presented.
Other systems will inevitably contribute information and capabilities that do not yet exist.
The strategic objective therefore does not have to be creation of a single enormous proprietary technology stack. The opportunity is to establish the architecture through which these capabilities can work together.
That makes the long-term proposition substantially different from bringing a better wearable, or a better remote patient monitoring portal, or an AI clinical assistant.
It becomes a system that gives healthcare longitudinal memory—connecting what the body is saying, what medicine is doing and what happened afterward so that future care can benefit from what has already been learned.

[bookmark: a-learning-healthcare-infrastructure]A Learning Healthcare Infrastructure
There is an even larger implication. If this architecture works within one clinical environment, it can potentially work across many.
One clinical deployment becomes a node. A wearable becomes one information source. An EHR integration becomes another. A remote-monitoring system becomes another. A laboratory or pharmacy connection becomes another.
Artificial intelligence provides an interpretation layer across them. The architecture therefore does not necessarily require construction of a massive centralized healthcare system. It can emerge incrementally through practical deployments.
Each deployment can create immediate value while contributing to a broader capability.
Over time, the infrastructure increasingly connects not merely healthcare data but healthcare experience. That creates the possibility of a learning healthcare environment in which what happens today can become useful knowledge tomorrow.

[bookmark: the-strategic-opportunity]The Strategic Opportunity
The convergence of continuous sensing, remote monitoring, electronic health records, clinical workflow, artificial intelligence and longitudinal analysis suggests an opportunity substantially larger than any individual technology. And it does not have to be built all at once.
The progression can be incremental. 
A clinical portal becomes better at understanding the patient whose measurements it displays.
A wearable becomes more valuable because its observations are interpreted alongside clinical history.
An EHR becomes more useful because important events are connected with what occurred outside the clinical encounter.
Artificial intelligence becomes more clinically relevant because it reasons against organized longitudinal experience rather than disconnected documents.
Every intervention followed by an observed outcome contributes to what can be understood next time.
The progression becomes:
	Data
	→
	Context
	→
	Pattern
	→
	Validated Lesson
	→
	Intelligence
	→
	Action
	→
	Outcome
	→
	Experience



And experience informs the next decision. And the one after.
Healthcare has spent decades becoming increasingly capable of recording what happened. The next opportunity is to make what happened increasingly useful to what happens next.
That is what I call remembering Tomorrow.
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