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Abstract
Project Santa Fe was established both to provide thought leadership and to help develop the evidence base for the valuation of
clinical laboratory services in the next era of American healthcare. The participants in Project Santa Fe represent major regional
health systems that can operationalize laboratory-driven innovations and test their valuation in diverse regional marketplaces in
the United States. We provide recommendations from the inaugural March 2016 meeting of Project Santa Fe. Specifically, in the
transition from volume-based to value-based health care, clinical laboratories are called upon to provide programmatic leadership
in reducing total cost of care through optimization of time-to-diagnosis and time-to-effective therapeutics, optimization of care
coordination, and programmatic support of wellness care, screening, and monitoring. This call to action is more than working with
industry stakeholders on the basis of our expertise; it is providing leadership in creating the programs that accomplish these
objectives. In so doing, clinical laboratories can be effectors in identifying patients at risk for escalation in care, closing gaps in care,
and optimizing outcomes of health care innovation. We also hope that, through such activities, the evidence base will be created
for the new value propositions of integrated laboratory networks. In the very simplest sense, this effort to create “Clinical Lab
2.0” will establish the impact of laboratory diagnostics on the full 100% spend in American healthcare, not just the 2.5% spend
attributed to in vitro diagnostics. In so doing, our aim is to empower regional and local laboratories to thrive under new models of
payment in the next era of American health care delivery.

Keywords
disruption, innovation, laboratory medicine, pathology, value

Received November 09, 2016. Received revised February 04, 2017. Accepted for publication February 21, 2017.

Introduction

In vitro diagnostics, the healthcare industry term for clinical

laboratory services, represents US$73 billion of the

US$3 trillion spend on US healthcare—about 2.5%. And yet,

this sector of healthcare informs the majority of health care

management, estimated at “up to 70% of decisions.”1,2 To date,

very few laboratories or pathologists are actively engaged in

providing leadership for optimizing integration of laboratory

diagnostics into clinical workflows and population
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management. Building the evidence base for the positive out-

comes that arise from acting upon laboratory diagnostic infor-

mation is actually a difficult task. But upon such evidence rest

decisions about the role that the laboratory plays in the coming

era of risk-based health care. The question is: are laboratory

services strictly a commodity or do laboratory services have a

higher valuation that can drive better outcomes for patients,

providers, and financial stakeholders alike?

Project Santa Fe was established to test the latter hypothesis.

Project Santa Fe is a coalition of like-minded major regional

laboratories, coming together to create and help drive the new

frontiers that will define the future economic valuation and

placement of laboratory diagnostic services in American

healthcare. Both through “think tank” efforts and through the

building of a rigorous evidence base, the members will pursue a

disruptive “value” paradigm. Our collective goal is to be trail-

blazers in the role of laboratory leadership in reengineering

health care delivery and the practice of medicine. This is a first

report from Project Santa Fe, articulating foundational pre-

mises for moving laboratory services from its current posture

as “Clinical Lab 1.0” to “Clinical Lab 2.0” in the next era of

health care.

Opportunities for Laboratory Services

Health care expenditures currently represent 17.5% of the US

gross domestic product (GDP).3 Virtually all analysts agree

that, without major reform, health care’s share of GDP will

continue to rise rapidly, potentially reaching 28% in 2030 and

34% in 2040.4 Escalating health care costs are due in part to

system inefficiencies:

� spending a substantial amount on high-cost, low-value

treatments,

� patients obtaining too little of certain types of care that

are effective and of high value,

� patients not receiving care in the most cost-effective

setting,

� extensive variation in the quality of care provided to

patients,

� preventable medical errors that lead to worse outcomes

and higher costs, and

� system complexity that adds high administrative costs.

We believe that laboratory professionals must provide stra-

tegic programmatic leadership in reducing these inefficiencies

and in promoting better health care delivery. Moreover, we do

not feel that we have the luxury of even single years to accom-

plish these ends.5 The evidence base for laboratory valuation

must be established in a proximate time frame, including bring-

ing institutional demonstration projects forward in the peer-

review literature.

In the inpatient setting, information generated by the clinical

laboratory can inform the severity of illness that the patient has,

provide real-time risk stratification of the evolving acuity of

care needed, and track the patient’s progress through the

episode of care. In the ambulatory setting, laboratory services

can constitute a driver for continuity in care, both through the

longitudinal continuity of laboratory testing performed on

patients with chronic diseases and through informing providers

about evolving risk conditions and potential gaps in care. In

both instances, the laboratory can inform real-time, targeted

intervention for populations of patients with risk conditions.

Moreover, in both inpatient and ambulatory settings, the

increasing use of esoteric testing brings to health care the lead-

ing edge of medical science and the promise of “precision

medicine” for individual patients. Laboratory professionals

play a central role in driving appropriate test utilization and in

guiding the clinical action based on these tests.

While laboratory testing necessarily informs the diagnoses

rendered under the disease-related groups model of payment

for inpatient health care, only recently has ambulatory health

care come under a risk-based form of healthcare payment. The

alternative payment models for US health care require docu-

mentation of risk conditions that describe the severity of acute

and chronic illness for covered beneficiaries, in order to guide

payment for such care.6 Similar to inpatient care, the diagnosis

of disease conditions in the ambulatory setting is also substan-

tially informed by laboratory services. Hence, in both settings

now, laboratory test data underpin the valuation of care given

by health-care providers. It stands to reason that laboratory

professionals can provide leadership in optimizing this use of

laboratory data as well.

Collectively, these opportunities are summarized in Table 1.

This optimistic view of the opportunities contrasts with the

premise that laboratory diagnostics are movable and are

unlinked to the local delivery of care except as dictated by

turnaround time obligations and the provision of test result

data. Such depersonalization of laboratory diagnostics threa-

tens the premise that “health care is local” and disempowers the

ability of local health care providers to work with laboratory

subject matter experts. In addition, time delays in test results

due to this commodity mentality risk creating clinician beha-

vioral changes such as massive lab order sets to avoid any

potential delay in diagnoses. The logical, stepwise approach

to clinical diagnosis is supplanted by a “shotgun” approach

with the ensuing information chaos and loss of clarity.

An article of faith for laboratory professionals is that pathol-

ogy and laboratory medicine touch the virtual entirety of the

human condition, in a high-impact “patient-centered” fashion.

Since laboratory testing is part of wellness and preventive care

as well as treatment for disease, under the best of circumstances

clinical laboratories touch the lives of almost everyone. In so

doing, laboratory diagnostics constitute an extraordinarily

broad front to help bring the promise of health care innovations

to fruition for the entire population. This promise can be rea-

lized at the time of the diagnostic assessment and at the time of

health care decision-making.

The question is, who carries responsibility for delivering on

that promise? Under the “commoditization of laboratory

services” model, it is other sectors of the health-care industry

that will compile the massive sources of information emanating
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from the clinical laboratory, to extract value and put that value

into play. The clinical laboratory simply remains a source of

transactional data, without significant input into either the

demand for that data (test ordering) or its interpretation. We

argue that this displacement of interpretive effort is not com-

mutative—that something is lost by separating the laboratory

from data analysis and interpretation. The basis for such argu-

ment is that laboratory professionals have unique expertise

(Table 2). For the technical professionals of the laboratory

workforce, their expertise lies in maximizing the accuracy of

laboratory diagnostics, optimizing the efficiency of their deliv-

ery and helping to ensure that innovations from medical sci-

ence are successfully deployed at this front line of health care

delivery. For the medical professionals—pathologists, clinical

doctoral scientists, and informaticists alike—a primary career

responsibility is knowledge of the impact of diagnostic testing

and interpretations on patient prognosis, treatment, and

outcomes. It is precisely this expertise that enables patholo-

gists, clinical scientists, and informaticists to inform

decision-making regarding the most effective ways to

deliver outstanding patient care. With medical care becom-

ing increasingly specialized, the laboratory testing that goes

with it is also increasingly specialized. It is becoming

exceedingly difficult for providers to stay abreast of best

evidence regarding laboratory medicine, a factor which may

help to explain the wide variation in ordering patterns.

Pathologists can be of enormous value in workup of specific

clinical disorders.7,8

In sum, we believe that laboratory professionals are well-

positioned to play a key role in the transition of US health care

from “sick care” to “health care.” We are proposing that this be

accomplished via the clinical laboratory business model’s evo-

lution from “Clinical Lab 1.0” (transactional) to “Clinical Lab

2.0” (integrative), the attributes of which are depicted in Figure

1. This effort can be driven through such population-based

activities as given in Table 3.

Leadership by Clinical Laboratories

A specific challenge thus emerges: what leadership can and

should laboratory professionals provide? The downside con-

cern is that, absent such leadership, the threats to the laboratory

industry will continue unabated. The upside opportunity is that

such laboratory leadership will improve the delivery of health

care more rapidly, with greater realized benefit, than could

otherwise be realized. With those polar opposites in mind,

programmatic examples of laboratory leadership are given in

Table 4. Unfortunately, barriers to providing such leadership

are many (Table 5) and will have to be overcome in order to

realize the benefit that the laboratory can provide in the abbre-

viated time frames now required for successful improvement of

the US health care system.

Table 1. Opportunities for Laboratory Services Under Alternative
Payment Models.

Organizing principles of alternative payment models
Transition from volume based to value based reimbursement
Transition from cost per unit to total episodic costs
Transition from fee-for-service transactions to bundled payments

Leadership activities for laboratory services
Establishment of institution-wide laboratory test formularies
Documentation and Education of Provider test utilization patterns
Laboratory Utilization Management of expensive and esoteric

testing: inpatient, ambulatory
Real-time risk stratification of covered populations (eg, in managed

care products)
Predictive modelling of chronic disease states in those covered

populations
Provision of analytical services to reduce physician burden in quality

measurement and reporting (HEDIS, MIPS, P4P, ACO metrics)
Closing of “care gaps”

Provision of real-time laboratory data to providers at the point
of care

Working with health systems and civic authorities to identify
patients in-need

Provision to physicians and provider groups of information on
utilization and cost of laboratory testing, including peer-to-peer
benchmark comparative reports

Reduction of out-of-network leakage of laboratory testing, both as
a cost-savings exercise and as part of attaining comprehensive
laboratory data on covered populations

Assisting providers in identifying, monitoring, and following up on
patients with chronic and costly conditions, as through Disease
Registries

Working with payers and ACOs to identify and manage patients
enrolled in disease management and care management programs

Using point-of-care laboratory testing to improve patient access
and for effective patient engagement and chronic care
management (including testing at patients’ homes)

Integration of laboratory testing with telemedicine care
delivery models

Abbreviations: ACO, Accountable Care Organization; HEDIS, Healthcare
Effectiveness Data and Information Set; MIPS, Merit-Based Incentive Payment
System; P4P, Pay-for-Performance.

Table 2. The Unique Attributes of Laboratory Professionals.

Our specialty requires us to understand the scientific basis of all of
human disease.

We must be lead adapters for advances in the medical science of
diagnosis.

We must understand the impact of treatment and intervention on the
entirety of the human condition, not just the disease being treated
(owing to the impact of such treatments on the host).

To be effective consultants to providers, we must understand the
impact of our test information on medical decision-making.

We live-and-breath Quality and Safety.
We have sight lines to virtually every sector of health care.
We practice “system management” as a core expertise.
Our innovations can be rapidly promulgated throughout a health

system and can be quickly emulated by other health systems
(scalability and replicability).

Our innovations don’t cost much, but can have great impact.
We have data streams on the entire population.
We see the diagnostic test data first.
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Examples of Laboratory Leadership to Date

In the traditional paradigm of medicine, laboratory services are

a transactional event: a provider orders a test based on her/his

clinical impression of a patient’s ailment at a given point in

time and interprets the individual test results at the time of

receiving the test results. The value of this activity is thus finite

and time limited. However, in generating a test result, the

laboratory creates a specific and indelible record of the state

of health of a patient at a given point of time and often over an

extended spectrum of disease progression. Laboratory data

(unlike clinical data) are often very structured, quantifiable, and

classifiable, ergo, the data are amenable to multiple retrievable

and analytical methods. Thus, it is not surprising that the very

field of clinical informatics found a firm footing in the clinical

laboratory, in the form of laboratory information systems, rep-

resenting the first home of the electronic health record.9

In this new era in which pathologists and clinical laboratory

professionals are working with clinical stakeholders to better

leverage the immense value of information emanating from the

clinical laboratory, there are superb examples in the recent

literature. Appendix A presents a compilation of such recent

activities. In turn, the member laboratories of Project Santa

Fe have embarked upon demonstration projects in support of

the recommendations of the March 2016 inaugural meeting

(Table 6).

Table 4. New Opportunities for Leadership by Laboratory
Professionals.

Promoting better patient access to health care services, to include:
Identification of care gaps and their root causes
Enhancing access of patients to ambulatory laboratory services

Supporting provider use of cost effective and rational choices for
diagnostic testing

Linking laboratory diagnostics to patient outcomes, to help maximize
utility of laboratory testing

Linking laboratory diagnostics to population outcomes, to help guide
coordinated care programming

Linking laboratory data to risk stratification, to include:
Identification of patients at risk for adverse health outcomes
Tracking of HCCs in covered patient populations

Linking laboratory data to claims and total cost-of-care
Empowering health systems to optimize revenue recovery in the

provision of episodes-of-care
Empowering health systems to optimize the total coordination of

care
Knowledge of health IT architecture, utilization, and analytics

Acting as subject matter experts on data sourcing and
interpretation

Knowledge of APM, to include:
Understanding of metrics for quality performance that depend on

laboratory test data
Understanding total costs of care (including claims data) and its

relationship to laboratory test data
Providing leadership for optimization of health system revenue

performance under APM
Engagement in managed care contracting processes of health system

to help ensure effective implementation of pay-for-performance
outcomes measures

Engagement with providers, care management organizations, and
payers in effective design and delivery of disease and care
management programs

Abbreviations: APM, alternative payment models; IT, information technology;
HCC, hierarchical condition categories.

Table 3. Population Health activities of the Laboratory.

Reducing time to diagnosis and time to intervention
Chronic disease management

Gaps in care: alerts, notifications, improvements in patient access,
tracking of outcomes

Registries: for risk assessment and intervention and for actuarial
planning

Wellness care: screening; early intervention
High-acuity care: real-time risk escalation and intervention
Transitions in care

Continuity in problem lists; support of coordinated care across
multiple care sites

Advance notifications to downstream sites
Laboratory: pharmacy reconciliation

Antibiotic stewardship
Chronic disease reconciliation and compliance

Real-time risk stratification and assessment
Unmasking of at-risk populations through real-time analytics
Assessing the disease burden of populations
Tracking disease progression (or not) through time
Identifying actionable subgroups of patients

Populating actuarial risk models with real clinical data
Assessing the real-time actuarial value of laboratory-generated

information
Accelerating (decreasing) the cycle time for identifying risk
acquisition by cost-bearing stakeholders

Quality tracking and reporting
Providing quality measures for health systems and providers

Building the evidence base for innovation
Precision medicine
Pharmacogenomics
Clinical outcomes of interventions at the population level

Clinical Lab 1.0
transactional

Clinical Lab 2.0
integrative

Sick Care
Receive Test Sample
Result Test Sample

Disease Screening
Protocol-driven
Scheduled by Trea�ng Physician
Lab is deriva�ve

Wellness Programming
Managed by Trea�ng Physician
Lab is Deriva�ve

Payment Models
Lab is a Commodity
Value is Cost-per-Test  

Health Care
Popula�on Health using Lab data
Total Cost-of-Care leveraging Lab data

Time-to-Diagnosis
Diagnos�c Op�miza�on
Care Op�miza�on
Therapeu�c Op�miza�on
Monitoring Op�miza�on
Screening Op�miza�on

Risk Management
Iden�fica�on of Risk
Real-�me tracking of Risk
Escala�on/De-escala�on of Acuity

Wellness Programming
Gaps-in-Care closed using Lab data
Outcomes of program using Lab data

Predic�ve Analy�cs
What will happen? When? Why?

Payment Models
Value of Lab for Total Cost-of-Care

Figure 1. Proposed Transition of Pathology and Laboratory Services
from a Transactional to an Integrative Model: “Clinical Lab 2.0”.
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The Scientific Method

Comment must be made regarding the scientific method.

Laboratory-led innovations will be implemented in the setting

of real-time health care delivery, with almost countless vari-

ables that may have impact on measured outcomes. Attributing

quantitative outcomes causally to the programmatic leadership

of the clinical laboratory will not fall into the paradigm of

randomized controlled clinical trials because laboratory ser-

vices cannot be withdrawn from patient care to test a hypoth-

esis (placebo group). Instead, the established formulation for

testing the utility of laboratory services is worth recalling10:

� Did the (new) laboratory testing cause harm?

� Was the laboratory testing able to distinguish between

patients who had disease versus those who did not?

� Was the innovation in laboratory testing able to provide

better patient diagnostic information than previous

options for such testing?

� Did patients benefit from such testing having been done?

We propose a new formulation to meet the scientific aims of

these Project Santa Fe recommendations:

� Do innovations introduced by laboratory leadership

cause harm to patients or populations?

� Are populations of individuals subjected to such innova-

tions measurably different from populations not subject

to innovation?

� Are the differences in a favorable direction?

� Did patients (or populations) benefit from such innova-

tion having been introduced?

Through this scientific formulation, we aim to evaluate the

hypothesis that leadership emanating from the clinical labora-

tory can benefit individual patients, patient populations, and the

health systems that provide for their care. Conversely, we must

be attentive to the null hypothesis that leadership and interven-

tions initiated by laboratories have no identifiable effect on

health care outcomes and the total costs of delivering care.

Conclusion

The recommendations brought forth in this report constitute a

call to action for creation of the evidence base in support of the

role of clinical laboratories in the next era of American health

care. This is to be achieved through innovative programmatic

leadership by laboratory professionals, drawing upon their

unique expertise in understanding the potential impact of infor-

mation coming from laboratory diagnostics. We recommend

that laboratory professionals do more than work with clinical

and institutional stakeholders in leveraging such information.

We feel that programmatic leadership by laboratory profes-

sionals is also required, including the design and execution of

health care delivery programs. In so doing, the clinical labora-

tory can itself become an efferent arm in advancing innovation,

for the betterment of the populations we serve.

Appendix A

A Record of Laboratory Leadership

While pathology and laboratory medicine have contributed to

advances in medicine since the middle of the 19th century, the

current era of health care requires a higher level of effort to

integrate the science of diagnostic testing into the coordinated

care of individual patients and of populations. In this latter era,

leading the list is a 30-year effort to drive the highest levels of

laboratory performance, safety, and quality11-13 (Supplemen-

tary Table 1). The clinical laboratory must also ensure that

clinical practioners are notified when laboratory test results

signify immediate threat to the life of the patient—“panic

values” when first described in 1981,14 or what are now known

as “critical values.”15 The laboratory has had to verify that test

results sent to the electronic health record actually arrive accu-

rately.16 There are excellent example of programs to ensure

that laboratory testing actually has beneficial impact on clinical

management of patients17 and is utilized appropriately,18-21

including use of point-of-care testing.22

Examples are emerging of pathology providing leadership

in managing patients with chronic diseases such as diabetes23

and in management of patients with complex disorders of high

clinical acuity.8 Stunning examples of leveraging new technol-

ogies in infectious disease diagnostics for rapid treatment of

patients with sepsis or infections by antibiotic-resistant organ-

isms have been given.24-26 Laboratory leadership has also

Table 5. Barriers to Laboratory Leadership in Health Care
Innovation.

Lack of a common language with providers, health systems, payers
Lack of models for comparisons and benchmarking
Lack of integrative information management technologies
Lack of outcomes-based evidence for laboratory-led innovation
Lack of aligned incentives
Inadequate leveraging of laboratory data into actionable information
Lack of access to capital for in-system laboratories, that is available to

the for-profit sector of laboratory industry
Lack of access to new required new skill sets
Inadequate engagement with senior leadership (“C-suite”) of health

systems
Lack of playbook for providing leadership

Table 6. 2016-2017 Demonstration Projects by Project Santa Fe
Membership.

Gaps in care: identification of and tracking of pregnancies in a Medicaid
population (TriCore)

Gaps in care: identification of acute kidney injury (AKI) during hospital
admission (Northwell)

Gaps in care: latency in laboratory test data, not acted upon clinically
(Kaiser-Permanente)

Patient experience: structured quality monitors for anatomic
pathology turnaround time (Geisinger)

Utilization management: laboratory test formulary (Henry Ford)

Crawford et al 5



played a major role in management of pandemic outbreaks—

real27 or in the performance of mock drills.28 Most recently,

pathology is providing extensive leadership in the fields of

genomics, computational pathology, and machine learning,29-32

with necessary collateral leadership in biobanking.33

Thus, there is much to be proud of in the recent efforts of

pathology and laboratory medicine to drive improvement in

American health care. However, under evolving value-based

care models, the laboratory will increasingly have to influence

the numerator and the denominator of the value equation as

defined by Porter and Tiesberg—health outcomes achieved per

dollar spent.34 For the most part, laboratory professionals have

focused on improving quality and outcomes35-41—the numera-

tor in the value equation. But transformation from volume to

value will require meaningful quantification of costs—the

denominator. The challenge for the laboratory is to demon-

strate both the utility and the cost-effectiveness of diagnostic

testing.42,43 This is especially important for expensive genomic

testing which will be a lynchpin for precision medicine.44 It

will also be imperative to effectively communicate the medical

and nonmedical value of diagnostic testing.45

Alternative payment models will shift the conversation from

charges to cost of care delivery, and understanding of cost and

outcome data will be essential. Variability in laboratory test

ordering contributes to significant waste, costs of care, and

patient harm.46-48 An important driver of this variability is lack

of adherence to evidence-based care guidelines. One of the

greatest opportunities that laboratories have is to understand

and document the underlying drivers of cost and outcome

variability.47 Aggregating and analyzing postanalytic labora-

tory data will be crucial to perform peer-to-peer comparison

on laboratory test utilization and enable targeted interven-

tions.49 Laboratory data are the one of the most discrete, struc-

tured, and objective data types in the electronic health record.

Secondary use of laboratory data has a huge potential and

remains an untapped opportunity especially in the evolving big

data space. Lastly, it is increasingly recognized that in order to

drive meaningful population health outcomes, laboratory pro-

fessionals have to understand how laboratory data relate to

claims data and total costs of care across the entire patient

continuum.50 This can then be used to identify and manage

high-risk and high-cost patients51 and develop novel predictive

models for proactive disease identification and manage-

ment.52–54
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