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EXECUTIVE SUMMARY

For half a century, the fundamental unit of drug in-
formation has been the monograph—a static, con-
solidated document designed to summarize how a
medication interacts with the ”average” patient. While
this model served the profession well in the era of
paper and early digitization, it is increasingly insuf-
ficient for the complexity of modern pharmacother-
apy. In the intensive care unit, the oncology ward,
and the transplant service, there are no average
patients. Fluid shifts, organ dysfunction, genetic
polymorphisms, and polypharmacy create a dynamic
physiological landscape that static text cannot cap-
ture.

This white paper outlines a strategic pivot for clinical
decision support: the transition from Static Informa-
tion to Dynamic Pharmacointelligence. By integrating
real-time patient data with advanced computational
models—specifically Model-Informed Precision Dos-
ing (MIPD) and Digital Twins—we can transform the
drug monograph from a passive reference document
into an active computational engine. This evolution
empowers pharmacists to move beyond population-
based ”best guesses” to deliver patient-specific pre-
cision, driving measurable improvements in safety,
length of stay, and cost containment.

1. THE FALLACY OF THE ”AVERAGE”

PATIENT

Current drug information resources are built on a fun-
damental limitation: they rely on population pharma-
cokinetics. A standard monograph provides a dosing
range derived from pre-market clinical trials, which
often exclude the very patients clinicians struggle to
treat—the elderly, the obese, and those with multi-
organ failure. When a pharmacist consults Lexidrug
or UpToDate today, they find a starting dose based on
an idealized patient profile. To apply this to a septic

70-year-old with fluctuating creatinine and significant
third-spacing of fluids, the pharmacist must perform
a series of complex mental adjustments. This manual
”clinical judgment” is prone to variability and error, of-
ten resulting in dosing that is either sub-therapeutic
(leading to treatment failure) or toxic (leading to ad-
verse events).

The consequences of this ”one-size-fits-all” approach
are costly. In vancomycin dosing alone, the failure
to hit therapeutic targets quickly can extend hospital
stays and increase the risk of acute kidney injury (AKI).
The status quo relies on ”trial and error”—administer-
ing a standard dose, waiting for a trough level, and
reacting to the result. In an era of value-based care,
where hospitals are penalized for complications and
extended lengths of stay, this reactive model is eco-
nomically unsustainable.

2. THE INNOVATION: COMPUTABLE
KNOWLEDGE AND BAYESIAN FORE-
CASTING

The solution lies in shifting our product philosophy
from retrieving text to computing answers. The tech-
nology enabling this shift is Model-Informed Precision
Dosing (MIPD), powered by Bayesian data assimila-
tion. Unlike a static calculator that uses a single equa-
tion (like Cockcroft-Gault), a Bayesian engine begins
with a ”prior”—a probability distribution of how a drug
behaves in thousands of similar patients. As soon as it
ingests data from the specific patient—such as a single
drug level or a changing creatinine trend—it updates
the model to create a ”posterior” probability unique to
that individual.

The clinical and economic impact of this approach is
validated by real-world data. InsightRX, a leader in
this space, demonstrated the power of Bayesian fore-
casting at OSF Healthcare. By implementing their pre-
cision dosing platform, the health system achieved
a 50% reduction in severe acute kidney injury (AKI)



events and reduced the average length of stay by
1,428 patient days annually. This translated to a to-
tal annualized cost reduction of $3.6 million. Similarly,
DoseMeRx has integrated its Bayesian capabilities di-
rectly into surveillance workflowswith partners like In-
ovalon, streamlining the process so that precision dos-
ing is not an extra step, but a seamless part of the
pharmacist’s daily review. These examples prove that
precision dosing is not just a scientific luxury; it is a
scalable operational strategy with a hard ROI.

3. THE FRONTIER: PHARMACOKI-
NETIC DIGITAL TWINS

We are rapidly approaching a horizon where the static
monograph is replaced by the Pharmacokinetic Dig-
ital Twin. A Digital Twin is a virtual replica of a pa-
tient’s physiology that allows clinicians to simulate
treatments in silico before administering them in real
life. This technology is already maturing in metabolic
health; TwinHealth utilizes ”Whole-BodyDigital Twins”
synthesized from thousands of data points (continu-
ous glucose monitors, activity, sleep) to guide preci-
sion nutrition and deprescribing. In randomized tri-
als, this approach led to a >90% reversal of Type 2 Dia-
betes, allowing patients to eliminate insulin and other
medications entirely.

In oncology, the stakes are even higher. Researchers
at the National University of Singapore have devel-
oped CURATE.AI, an artificial intelligence platform
that creates personalized digital twins to optimize
chemotherapy dosing. Unlike traditional protocols
that push dosing to the ”Maximum Tolerated Dose,”
CURATE.AI uses small datasets from the individual pa-
tient to identify lower, dynamically adjusted doses that
maintain efficacy while significantly reducing toxicity.
This ”Small Data” approach challenges the Big Data
paradigm, proving that for the individual patient, the
most valuable dataset is their own.

For Wolters Kluwer, the opportunity is to become the
trusted engine behind these digital twins. Instead of a
pharmacist searching for a monograph to read about
CYP2C19 interactions, the Lexidrug engine of the fu-
ture would ingest the patient’s genotype and medica-
tion list to simulate the net effect. It would identify
”phenoconversion”—where a drug interaction mim-
ics a genetic deficiency—and present a calculated risk
probability rather than a generic text warning.

4. CONCLUSION: THE PHARMACIST

AS PRECISION ARCHITECT

The transition from static monographs to dynamic
phenotyping represents the maturation of the phar-
macy profession. It moves the pharmacist from the

role of a ”library curator,” checking orders against a
rulebook, to that of a Precision Architect, designing
therapy using advanced computational tools.

For health technology leaders, the mandate is clear:
we must stop digitizing paper processes and start
building computable knowledge. The tools to prevent
acute kidney injury, reduce length of stay, and opti-
mize chemotherapy already exist. Our challenge is to
integrate them into the clinical workflow so seamlessly
that the ”average” dose becomes a relic of the past,
replaced by the precise dose required for the patient
right in front of us.
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