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ABSTRACT
INVESTIGATION OF PRACTICE FACILITATOR WORKFLOWS FOR ENROLLMENT
ENHANCEMENT IN ICD-PIECES STUDY

MARK SAKAI
The University of Texas Southwestern Medical Center, 2018
Supervising Professor: Miguel A. Vazquez, M.D.

Background: Care for patients with multi-morbidities is challenging and often
suboptimal. Earlier detection of patients with coexisting Chronic Kidney Disease (CKD),
diabetes and hypertension served by our health care systems will allow us to institute
appropriate care for the right patient at the right time with the right intervention thereby
providing the greatest benefit. Implementation of interventions to treat CKD, diabetes,
and hypertension and to treat associated conditions should reduce cardiovascular
mortality and morbidity, improve clinical status, and reduce hospitalization and costs. A
collaborative model approach to care for patients with multiple chronic conditions using
the unique and novel technology platform, Pieces (Parkland intelligent e-coordination
and evaluation system) is being investigated via pragmatic clinical trial.

Objective: The main hypothesis is that patients with CKD, hypertension and diabetes
who receive care with a collaborative model of primary care-subspecialty care
enhanced by novel information technology (Pieces) will have fewer hospitalizations,
readmissions, CV events and deaths than patients receiving standard medical care.

Methods: The study employs a prospective stratified cluster randomization design
involving four healthcare systems which are the stratum: Parkland Health & Hospital
Systems, Texas Health Resources (THR), North Texas Veterans Affairs, and ProHealth
Physicians of Connecticut. Each of the four healthcare systems are unique in the
populations that they serve, the electronic medical records that they utilize, and the
gualifications of the practice facilitators that they employ. Practice facilitators at each of
the participating sites received training on how to leverage the enhanced resources
provided by Pieces. The practice facilitators are a crucial link that ensure consistent
incorporation of Pieces technology into the care of patients selected for the intervention
group of the study. The four unique practice facilitator workflows were diagrammed and
proofed for accuracy. Challenges in the process identified by the practice facilitator
were also cataloged. Similarities and differences noted in the workflows allowed the
identification of the highest yield areas for improvement. Comparison of each of the
four unique workflows to the original, “generic” workflow as well as to each other helped
identify challenges consistent across all of the systems as well as ones unique to each
system.

Results: The major challenge identified by each practice facilitator was the accuracy of
the generated confirmed and candidate patient lists that they have been receiving. This
led to decreased patient enroliments and resulted in the practice facilitators performing
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a manual survey of each patient. The inaccuracy of the lists was primarily the result of
changes to the electronic medical records that affect patient selection and not the
selection algorithm itself. A review of control patients demonstrated that the algorithm
accurately identified 87% of eligible patients with the remaining unidentified primarily
due to absence of a recent lab. Other challenges identified by every practice facilitator
included initial resistance from PCPs, missed appointments, and obtaining labs prior to
appointments. Individually, each practice facilitator identified challenges that were
unique to their situation. These challenges included the inability to sign lab orders, high
overall workloads for pharmacists, and the inability to determine if PCPs had taken note
of protocol recommendations.

Conclusion: Investigation and comparison of the practice facilitator workflows at each
of the four healthcare systems aided in the identification of shortfalls and challenges
that have hindered the patient enrollment process. These workflows will be useful in
future pragmatic studies that utilize the EMR in the identification of a patient population.
It is also generally instructive for studies that seek to utilize EMRs to identify patient
populations. Despite the theoretical efficacy of informatics application in healthcare,
there is still much progress to be made in this arena. Nevertheless, the study as a
whole will be an important part of the growing collection of pragmatic trials due to their
increased external validity compared to traditional explanatory trials. It will also
ultimately be a valuable learning tool in the construct and execution of future pragmatic
trials and hopefully demonstrate that a collaborative model of primary care-subspecialty
care that leverages information technology can improve the quality of patient care.
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Chapter 1
Introduction

1.1 Problem Description

Chronic kidney disease (CKD), diabetes and hypertension are common chronic
medical conditions in the United States general population that put a significant strain
on our healthcare system. It is estimated that approximately 31% of adults have
hypertension, 14% have CKD, and 10% have diabetes.!* The projected lifetime
incidence of CKD in an individual between aged 30-49 years is projected to be 54%.°
The estimated lifetime risk of developing diabetes in an individual born in 2000 is 32.8%
for males and 38.5% for females.® The estimated lifetime risk of developing
hypertension in middle-aged men and women is 90%.’ Exacerbating the problem is the
fact that the two most common causes of CKD in the US are diabetes and
hypertension.® This triad of medical conditions has a significant morbidity and mortality
risk associated with it.81? Risk of death, particularly cardiovascular risk, is elevated in
adults with CKD and is closely associated to reductions in glomerular filtration rate
(GFR).131* The presence of multiple co-morbidities is worrisome, especially in patients
with the triad of CKD, diabetes, and hypertension. Studies have demonstrated that
patients with CKD and diabetes have a much higher mortality rate than those with either
condition alone.® In addition, patients with the combination of CKD and hypertension as
well as diabetes and hypertension also exhibit similarly increased risk of mortality.1516
In addition, vulnerable populations to include minorities, the elderly, and those living in

lower socioeconomic areas are disproportionately affected by CKD.*3



Patients with multiple co-morbidities such as the triad of CKD, diabetes, and
hypertension are a challenge for healthcare professionals. As a result, these patients
often receive suboptimal care which further exacerbates their already dire condition.
Care for these patients should focus on early detection, slowing of disease progression,
decreasing cardiovascular risks, and treatment of complications.>'” Early detection is
particularly important for CKD as therapies initiated early in the disease course can
prevent progression to end stage renal disease (ESRD). This can be accomplished
with basic lab tests such as serum creatinine and urine protein/albumin. However, it
appears that a significant number of patients that are at high risk for CKD are not having
these lab tests performed as it is estimated that less than half of Medicare patients with
diabetes and/or hypertension have a claim for urine albumin.? If left untreated, CKD’s
progression to ESRD leads to costly interventions such as dialysis and kidney
transplantation. These patients also are afflicted by a host of comorbidities to include
depression, stroke, and heart attack.>2418-21 |n addition, CKD detection has shown to
be low in healthcare systems with integrated electronic health records (EHR). However,
institution of automated GFR reporting has generally resulted in greater identification of
patients with CKD.?222 Detection of the other two triad conditions is also an issue. Itis
estimated that 24% of individuals with diabetes in the United States are undiagnosed.
To make matters worse, an additional 34% of the adult population has prediabetes.?* In
U.S. adults with hypertension, about 22% are unaware of their condition and over half
that were aware did not have their condition under control.?®

In addition to increased morbidity and mortality, failed detection of CKD,

diabetes, and hypertension has an enormous financial impact on our already expensive



healthcare system. CKD alone cost Medicare over $80 billion in 2010.2%2” The total
expenditures related to diabetes care was $245 billion in 2012.2% Finally, hypertension
related expenditures cost $46 billion in 2011.2° Improving detection of these conditions
can clearly have a great impact in the care of patients and decrease the overall financial

burden on our healthcare system.

1.2 Available Knowledge

Effective management of patients with CKD, diabetes, and hypertension aims to
slow CKD progression and reduce the risk of cardiovascular disease. Interventions
include blood pressure control, blockade of the renin-angiotensin-aldosterone system,
improvement of glycemic control, and control of dyslipidemia.t”-3%-34 Despite available
recommendations for management, many of these patients do not have appropriate
strategies implemented in their care. It is estimated that less than half of adults with
CKD have adequate blood pressure control.? Concurrently only half of adults with
diabetes have appropriate control of blood pressure, glycemic levels, or LDL
cholesterol.?®> Additionally, the use of medications for control of CKD and associated
risk factors is woefully inadequate in this population.%?17 To make matter worse, these
patients also suffer from additional morbidity and mortality from adverse safety events
(such as hypoglycemia and hyperkalemia) due to the complexity of their care and
impaired renal function.®6-3® Several strategies have shown promise to advance the
care of patients with CKD, diabetes and hypertension. Multidisciplinary care models,
automated eGFR reporting, electronic CKD checklists, coordination of patient care
transitions, creation of patient registries, patient directed education and self-

management tools, utilization of patient navigators, and clinician decision support



models have shown promise in improving care for these patients.?24%-50 Despite
evidence for the effectiveness of some of these recommendations, implementation
remains a challenge. A growing body of health services research indicates that the
design of the system, not physician specialties, is the primary determinant of quality
care for chronic conditions.>'52 Thus, quality improvement strategies seem to be a high
yield target of opportunity in improving care for patients with CKD, diabetes, and
hypertension.

A NIH grant-funded project, "Improving CKD Detection and Care in a High
Risk and Underserved Population,” that implemented a collaborative model of primary
care and subspecialty interventions utilizing a novel technology platform (Pieces™) has
shown the ability to improve detection of CKD and improve blood pressure control.>3
Pieces™ software has also been successful in developing a variety of clinical predictive

models as well as identifying patients with diabetes.>458

1.3 Rationale

The study "Improving Chronic Disease Management with Pieces™," is a $5.8
million NIH funded pragmatic clinical trial that seeks to improve the identification,
management, and outcomes for patients with the disease triad of CKD, hypertension,
and diabetes. The main goal of the trial is to improve the care of patients with the triad
of CKD, diabetes, and hypertension using a collaborative model of primary care-
subspecialty care recommendations enhanced by a novel information technology that
leverages the electronic health record to identify patients, facilitate implementation of
best care practices, monitor clinical measures and outcomes, and guide therapies. The

main hypothesis is that patients with CKD, hypertension, and diabetes who receive care



with a collaborative model of primary care-subspecialty care enhanced by novel
information technology (Pieces) will have fewer hospitalizations, readmissions,
cardiovascular events, and deaths than patients receiving standard medical care. The
Pieces™ platform will utilize the electronic medical record (EMR) for data collection,
early disease detection and monitoring and care coordination for patients with the
disease triad. The study employs a prospective stratified cluster randomization design
involving four healthcare systems which are the stratum: Parkland Health & Hospital
Systems, Texas Health Resources, North Texas Veterans Affairs, and ProHealth
Physicians of Connecticut. The unit of randomization is each primary care clinic. Thus,
primary care practices were stratified by healthcare systems and randomly allocated to
either intervention group or standard medical care group using a randomized
permutation block within the stratum. Based on the assignment of the clinic where a
patient goes, each patient will be assigned either to the intervention group or the
standard medical care group.

All eligible patients of clinics who are randomized to the study will be included in
the comparison of the two intervention groups regardless of intervention compliance
(intention-to-treat analysis) to investigate if patients in intervention group have
significantly less disease-specific hospitalizations than those in the standard medical
care group. Evaluation will also be performed to determine treatment effects on all-
cause hospitalizations, ER visits, cardiovascular events and deaths. The target number
of patients to be studied is 10,991 with the breakdown by healthcare systems and

clinics listed in Table 1.



Healthcare System Target # of Practices Target # of Patients

Parkland Health and 13 (out of 25) 1,684 (out of 3,367)
Hospital System

Texas Health Resources | 20 (out of 40) 1,805 (out of 3,610)
ProHealth of 25 (out of 50) 1,591 (out of 3,181)
Connecticut

North Texas VA 5 (out of 9) 417 (out of 833)
Total Enrollment 63 (out of 124) 5497 (out of 10,991)

Table 1: Enrollment Targets by Healthcare System

Study enrollment began in earnest in early 2016 and will continue over a period of two
or more years depending on the pace of enrollment within each healthcare system.
Each subject participant enrolled in the study will be monitored for 12 months.

The primary outcome that will be measured during the trial is the 12-month
hospitalization rate for all the study participants. Secondary outcomes to be measured
during the trial include 30-day disease-specific readmissions (for all patients with an
index hospitalization), all-cause hospitalizations, emergency room visits, cardiovascular
event and deaths.

Participants in the study must be 18-85 years of age and have the triad of CKD,
diabetes, and hypertension. The specific inclusion criteria for each disease entity is
shown below.

CKD Inclusion Criteria (present at least 2 3 months apart)

1. There will be two or more eGFRs less than 60ml/minute or
2. Two or more positive tests for albuminuria and/or proteinuria

Albuminuria/proteinuria can be defined by quantitative criteria with albumin/creatinine
ratio greater than 30, urine protein creatinine ratio greater than 200 or positive dipstick
with protein detection (adjusted for urinary concentration/specific gravity).

Diabetes Inclusion Criteria

Only patients with type 2 diabetes will be enrolled in this study.
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Random blood glucose greater than 200mg/dL
Hemoglobin A1C greater than 6.5%

Use of hypoglycemic agents other than metformin
Type 2 diabetes included in problem list

Hypertension Inclusion Criteria

1.

2.

3.
4.

Systolic blood pressure greater than 140mmHg on two different occasions at least
one week apart

Diastolic blood pressure greater than 90mmHg on two occasions at least one week
apart

Use of antihypertensive agents except thiazide diuretics

Hypertension included in problem list

AHA and ACCOG Guidelines as of November 17, 2017 now define hypertension as
130/80 as a result of the SPRINT trial. The study may follow suit and expand the
inclusion criteria pending a decision from the DSMB.

Primary care practitioners participating in the study have the ability to utilize their

clinical judgement in implementing the recommended interventions. Patients also have

the option to opt-out of the study if they choose. A generalized workflow for the study is

diagrammed in Figures 1 and 2.

+
PIECES™ i
EEmEmEEEn Diabetes Type Il
+

Texas Health Prohealth

Parkland VA North TX

Resources (Connecticut)

CKD

Hypertension

Eligible Patients

Figure 1. Workflow of Patient Selection



Eligible Patients

Intervention Randomized by

Group clinic Control Group

Collaborative
Care Model Standard of Care

QOutcomes
Primary: 12 month hospitalization rate
Secondary: 30-day readmissions, ER visits, CV events, and deaths

Figure 2: Workflow of Patient Randomization
Once a patient is identified as eligible for the study, a practice facilitator (PF)

assists the PCPs in enrolling patients in the study (Figure 3).

List of eligible
patients

Practice Order sets

Facilitator (PF)

Patient reports

Intervention
Group

Figure 3: Workflow of Practice Facilitator interaction with PCP



PCPs have the option of initiating protocols (and smartsets if available) for CKD,
diabetes, and hypertension management. Enrolled participants also receive patient

education. Figures 4-9 outline the generalized practice facilitator workflow.

Pre-Appt.
Tasks

Follow-up
[IDM and Lipid appointments or

Protocol

protocol
completion

Patient . .
Confirmed triad?

CKD HTN
Protocol

No further action

ACEi/ARB Non-ACEi

Protocol Protocol

Figure 4: Overview of Practice Facilitator Workflow

Measure
BP

Home BP
Did PT bring Home BP log? Device
Validation

> 140 mmHg systolic
or
>90 mmHg diastolic

CKD HTN
Protocol

Figure 5: Practice Facilitator Workflow — BP measurement
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CKD HTN
Protocol

Is PT already on Does PT have any

BP medication? ew adverse effects?,

P Medicatio
Adherence
Assessment

Medication
Adjustment

Figure 6: Practice Facilitator Workflow — CKD HTN Protocol

Medication INon-ACEi/ARB Yes Both ACEi and ARB
Adjustment Protocol contraindicated?

Consult w/provider

s on safety of starting
Is PT on ACEi or ARB? Is PT on max dose'? ACEi/ARB

Does PT have allergies or Yes Update allergies as Yes Is coughing due to ACEi Yes ACEi/ARB
adverse reactions to needed the only prior allergy? Protocol
ACEi/ARB?

No

Figure 7: Practice Facilitator Workflow — Medication Adjustment Protocol

11



ACEi/ARB

Protocol ;
fotaco Route order to provider for

losartan 25 mg once daily

Review “Results
Review” for past
potassium (K) and

? i i?
e Is K<4.97? Prior cough due to ACEi?

Route order to provider
for lisonopril 5 mg once
daily

Are both Cr and K availablé Is PT already on
in last 3 months? ACEi /ARB? GFR >10mL/min?

Route order to provider
for lisonopril 2.5 mg
once daily

Order both CREATININE
LEVEL and POTASSIUM
LEVEL (Cr/K Check) Schedule/perform RN BP Assessment
Visit and Cr/K Check 1-3 weeks
K following initiation or dose increase (if
Interpretation applicable). Have PT labs drawn prior
to RN BP Assessment Visit.

Schedule/perform RN BP
Assessment Visit and Cr/K
Check 1-3 weeks later. Have
PT labs drawn prior to RN BP
Assessment Visit.

Wait for BP
appointment Assessment

Figure 8: Practice Facilitator Workflow — ACEI/ARB protocol
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[Non-ACEi/ARB

Protocol’

Discuss w/provider

selection of next anti-
hypertensive protocol.

INon ACEi/ARB Protocol

- The selection of the non-ACEi/ARB is at the provider’s
discretion. The Non-ACEi/ARB protocol provides
suggestions to guide management.

Discuss w/provider the following:
1. Referral to Hypertension Clinic.
2. Referral to clinical pharmacist for full medication

review and assessment of adherence.

3. Return management of hypertension to PCP for
work-up of secondary hypertension and selection of
fifth anti-hypertensive agent.

Does PT have hx o
| or heart failure?

Is PT on max
tolerated diuretic?

Yes

s PT on max
tolerated Ca channel
blocker?

Yes
s PT on max

tolerated
ydralazine?

Beta-Blocker
Protocol

Diuretic
Protocol

Ca Channel
Blocker

Protocol

Hydralazine
Protocol

Figure 9: Practice Facilitator Workflow — Non-ACEIi/ARB protocol

Given the critical role of the practice facilitator in the enroliment and protocol

initiation processes, closer examination of the execution of their duties was deemed

crucial in optimizing accurate and efficient enroliment of patients for the study.

1.4 Specific Aims

The purpose of this report is to compare the original practice facilitator workflow

with the actual workflows being implemented within each healthcare system in order to

identify opportunities to optimize enroliment in the study.

Chapter 2
Methods

2.1 Context




Each of the four healthcare systems is unique in the populations that they serve,
the electronic medical records that they utilize, and the qualifications of the practice
facilitators that they employ. Parkland Health &Hospital System serves as a safety net
hospital for the underserved and uninsured residents of Dallas County. Texas Health
Resources (THR) is one of the largest non-profit health systems in the United States
serving a population of approximately 1 million individuals in North Central Texas. The
North Texas Veterans Affairs (VA) Healthcare System serves more than 100,000
veterans in North Texas. ProHealth Physicians of Connecticut is one of the largest
healthcare providers in Connecticut providing care to more than 250,000 adults spread
across numerous individual practices. Both Parkland Health and Hospital System and
Texas Health Resources utilize EPIC for their EHR. On the other hand, Veterans
Affairs utilizes CPRS while Pro Health Physicians of Connecticut utilizes Allscripts.
Each healthcare system also employs practice facilitators from different medical
backgrounds. Parkland Health & Hospital System employs a registered nurse with a
MSN assisted by an LVN. Texas Health Resources employs a nurse practitioner,
assisted by a CRNA in training. The North Texas VA employs a foreign physician
(MBBS) with a MPH with assistance from Pharmacist in the VA system. Lastly, Pro
Health of Connecticut employs a pharmacist with assistance from a research
coordinator These differences simultaneously enhance the robustness and external

validity of the study, but also create challenges in its execution.

2.2 Intervention
The differences in structure of each healthcare system, EHR types, and practice

facilitator qualifications resulted in unique workflows for each of the four unique entities.
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Careful detailing of each of the practice facilitator workflows is necessary in order to
identify efficiencies and deficiencies in each process. The details of each workflow was
unearthed via in-person meetings, phone conversations, and e-mail exchanges with
each of the practice facilitators. Challenges and areas for improvement were also

discussed.

2.3 Study of the Intervention

The four unique practice facilitator workflows were diagrammed and proofed for
accuracy. Challenges in the process identified by the practice facilitator were also
cataloged. In the long-term, correction of deficiencies and their impact on study

enrollment will be a useful means of assessing implemented changes in the workflows.

2.4 Measures

Similarities and differences noted in the workflows will allow the identification of
the highest yield areas for improvement. Corrections in the process that impacts all the
workflows should have the greatest impact across all healthcare systems while
challenges isolated to a single healthcare system are not likely correctable by entities
outside of their purview. In the long-term, enrolliment numbers should be utilized as the
objective measure due to changes in the practice facilitator workflows. In theory,
correction of inefficiencies in each workflow should lead to an improved ability to identify
and enroll patients in the study. Qualitative feedback from each of the practice
facilitators can also be a useful tool for assessing the impact of changes in processes.
This feedback should also include time spent by each practice facilitator before and

after any interventions were employed.

15



2.5 Analysis

Comparison of each of the four unique workflows to the original, “generic”
workflow as well as to each other will help to identify challenges consistent across all of
the systems as well as ones unique to each system. Comparison of qualitative
feedback provided by each of the practice facilitators will also be utilized for the same
objective.

In the long-term, changes in the pace of enroliment should be utilized to measure
the impact of modifications in the various workflows. Feedback from each practice
facilitator on the perceived impact (e.g. improved ease vs. increased difficulty) of the
modifications as well as time spent performing their duties will also be valuable
information to gather. Modifications to the process should be limited to what is
perceived to be impactful and achievable. Due to the relatively short duration of the
study, observations and assessment of the impact of changes should be documented
every six months. Any changes to the practice facilitator workflows that results in

decreasing the pace of enrollment should be immediately halted.

2.6 Ethical Considerations

| would like to acknowledge the time and effort that Oliaku Idigo, Velile Nkolomi,
Anuoluwapo Adelodun, and Alli Levine provided in developing the practice facilitator
workflows and for their candid disclosure of challenges in the process. The study
overall has addressed the ethics and regulatory issues seen in pragmatic trials with

outcomes of the study contributing to future discussion on this evolving topic.5°-62
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Chapter 3
Results

3.1 Results

The practice facilitator workflows for each healthcare system follow a similar
general scheme compared to Figure 4, yet have their own unique features that
distinguish them from each other. In the Parkland Health &Hospital System workflow
(Figure 10), candidate patients (those who require an additional lab value to confirm the
presence of the disease triad) are able to obtain labs prior to their appointment. This
allows the potential for patients to be enrolled during their scheduled appointment which
is ideal. The Parkland system also features robust Best Practice Advisories and Smart
Sets within their EHR which theoretically increases PCP adherence to recommended
guidelines. The Parkland workflow also differs from the other healthcare systems in that

a nurse provides the patient education prior to completion of the patient’s appointment.
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PF enters lab
orders. Orders
routed to NP.

Pieces generates list of PF checks accuracy of Are labs
candidate patients list required?

. MA contacts
NP reviews labs, enters

smart phrase comment Patient visits lab
and routes to PCP

NP reviews/signs
orders. Routes
orders to MA.

patient and
schedules previsit
labs

MA provides patient i
WA " PCP. det.e.rmlnes Does patient opt- No
with Study Information suitability for
out?
Sheet enrollment

Patient
Appointment

PCP continues standard
of care.

Appointment
completed
and follow

up scheduled

Patient enrolled and
study protocol/BPAs
initiated by PCP.

Nurse performs patient
education using NKDEP
modules

Figure 10: Parkland Health and Hospital System Practice Facilitator Workflow

The workflow at Texas Health Resources (Figure 11) is very similar to Parkland’s
with one main difference. Unlike the Parkland workflow, candidate patients in the THR
system typically do not get their labs before their appointment. This results in candidate
patients not being enrolled until their next appointment (assuming their labs confirm that
they have the disease triad). THR also depends primarily on medical assistants to

perform their patient education.
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PF candidate/confirmed

PF checks accuracy of patients with upcoming
list appts. via email and EPIC
message to PCP and MA
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Appointment
MA performs patient completed
education and follow

up scheduled

. Patient lled and
Does patient opt- SHENEENFOUEE an

out?

study protocol/BPAs
initiated.

PCP continues standard
of care.

Figure 11: Texas Health Resources Practice Facilitator Workflow

The workflow for the North Texas VA (Figure 12) is different due to an additional
step that takes place when the practice facilitator notifies a pharmacist about candidate
patients (as opposed directly to PCPs). The pharmacist then sends best practice
recommendations based off of the study protocol to the PCP. This system also does
not leverage IT via smart sets and best practice advisories in the manner that the
previously mentioned systems do. Licensed vocational nurses (LVNSs) are also utilized

for patient education along with the PCPs.
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RC creates enrollment

RC/PF checks accuracy e PharmD makes
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patients

LVN performs patient PCP determines Labs ordered
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generates note enrollment required)

Patient
Appointment

Appointment
completed
and follow

up scheduled

Patient enrolled and
study protocol/BPAs
initiated.

Does patient opt-
out?

PCP continues standard
of care.

Figure 12: North Texas Veterans Affairs Practice Facilitator Workflow

The workflow for Pro Health Physicians of Connecticut (Figure 13) is similar to
THR in that candidate patients typically do not get labs completed before their
scheduled appointment. Since the practice facilitator is a pharmacist, they do not have

the additional step like the VA and directly provide best practice recommendations to

the PCPs. Similarly to the VA, this system does not leverage IT via smart sets and best

practice advisories. The practice facilitator/pharmacist also takes on an additional role

in being charged with close follow-up of high risk patients. It is presumed that the PCPs

provide the patient education although this is difficult to determine due to the highly

independent and individualized nature of this system.
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RA and PF check PF creates pharmacist
Pieces generates list of accuracy of listand note or “task”in EHR with
candidate patients selects candidate recommendations based
patients on study protocol.

. Appointment
Patient R Are labs PCP orders completed and

Appointment stz ligyiie required? labs follow up with PCP
enrollment
scheduled

PCP continues standard
of care.

Appointment High-risk patients with Patient enrolled and
completed and urgent needs referred PCP +/- implements Patient
follow up with PCP to PharmD (i.e. PF) for protocol Appointment
scheduled close follow up. recommendations.

Figure 13: Pro Health Physicians of Connecticut Practice Facilitator Workflow

The major challenge identified by each practice facilitator is the accuracy of the
generated confirmed and candidate patient lists that they have been receiving. They
estimated that on average, approximately half of the patients were erroneously placed
on their lists. This group of patients includes confirmed patients who occasionally
appear on the candidate list. This specific error results in an immediate missed
opportunity to enroll that patient. In addition, the inaccuracy of the lists has resulted in
the practice facilitators performing a manual survey of each patient in order to identify
actual confirmed and candidate patients. The inaccuracy of the lists was primarily the
result of changes to the electronic medical records that affect patient selection and not
the selection algorithm itself. A review of control patients demonstrated that the

algorithm accurately identified 87% of eligible patients with the remaining unidentified
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primarily due to absence of a recent lab. This has resulted in decreased patient
enrollment since the practice facilitators may not be able to successfully “comb” through
the entire list of patients before their appointments. In addition, the inaccuracy of the list
leads one to question if all candidate patients are being identified. The practice
facilitators have also been maintaining running databases of all confirmed and
candidate patients. This has been particularly necessary for the systems in which labs
cannot be obtained prior to appointments. Without these databases, patients confirmed
to meet inclusion criteria after their appointment run the risk of “falling off” the list.

In the initial stages of enrollment, each practice facilitator indicated varying
degrees of resistance from providers in initiating the study protocol. Most of this
resistance was due to the perception that the study was creating additional work or
dictating how they are running their practices. Due to various interventions, the practice
facilitators now feel that this is largely a non-issue and that this is no longer a detractor
from enrollment.

Another factor that has negatively impacted enrollment in each healthcare
system has been patients missing their scheduled appointments. Although this is an
inherent part of a pragmatic study, it is nonetheless a source of missed opportunity.

Another challenge experienced at all the healthcare systems has been getting
candidate patients to the lab prior to appointments. Either the practice facilitator does
not have the authority to order labs (VA, THR, ProHealth) or patients sometimes cannot
be contacted (Parkland). This problem is further exacerbated when a patient then

misses his follow-up appointment in which he would be getting enrolled.
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Individually, each practice facilitator identified challenges that were unique to
their situation. At Parkland, the practice facilitators are unable to sign lab orders (due to
credentials) which has occasionally resulted in questionable adherence to the study
protocol and delays in enrollment. At THR, the practice facilitator is also unable to sign
lab orders as it is the responsibility of each clinic site to do so. This results in decreased
enroliment pace as previously mentioned. At North Texas VA, the high overall workload
of the pharmacist has resulted in the inability to provide protocol recommendations to
the PCP for every patient prior to their appointments. This “bottleneck” has an obvious
slowing effect on the enrollment process. Finally, at ProHealth, there is no way to
identify whether or not a PCP has read the pharmacist note that contains the protocol
recommendations. While this would not cause enrollment issues, it could have an

impact on outcome measures for the overall study.

Chapter 4

Discussion

4.1 Summary

In my interactions with the practice facilitators the topic that they overwhelming
wished to discuss was the accuracy of the patient lists. The increased time spent by the
practice facilitators in verifying candidate and confirmed patients undoubtedly has
decreased the pace of enrollment both directly and indirectly by taking away their ability
to intervene in clinical site specific issues. Another key finding is the inability of some of

the healthcare systems to obtain labs prior to appointments. This variation from the
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idealized workflow significantly delays enrollment for patients who meet inclusion criteria
and might have resulted in those patients not being identified later by the patient
identification algorithm if not for the vigilant work of the practice facilitators. However,
despite these challenges, the outcome measures for the study should not be impacted
although the pace of enroliment is not optimized. These two aforementioned findings
present the greatest actionable opportunities for improvement in patient enrollment pace

and ease of execution.

4.2 Interpretation

The primary factor in the workflows that is slowing the enrollment process is the
inaccuracy of the patient lists that the practice facilitators are receiving. The root cause
of the error in the candidate/confirmed patient lists seems to lie in the the integration of
EMR changes that have occurred without notice. Previous studies have shown that
case-finding algorithms can be very accurate in the identification of patients with a
variety of disease conditions with the algorithm for this study also demonstrating good
accuracy.>*63-6% However, this study is unique in that the algorithm seeks to identify
patients with a triad of conditions spanning four healthcare systems and three different
EHR types. To the best of our knowledge, this is the only study to attempt this. The
additional layers of complexity due to multiple disease conditions and EHR systems is
the apparent culprit for some of the error with initial qualitative assessment seeming to
indicate that CKD is the most prevalent misidentified disease condition.

Another potentially actionable issue that has slowed enroliment across all the
healthcare systems is the inability to obtain labs prior to appointments. For a potentially

confirmed patient, this can result in an enrollment delay of up to several months
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depending on when the follow-up appointment is scheduled for. This delay can be
further extended if the patient misses or reschedules their appointment. Granting
practice facilitators (THR, VA, Prohealth) the ability to schedule needed labs prior to
appointments would likely aid in expediting enrollment. However, we realize that this
may be a difficult undertaking due to established rules and regulations that are in place

at each of these healthcare systems.

4.3 Limitations

One of the main limitations when examining the practice facilitator workflows is
the macro-level at which they take place. These workflows do not account for the
unavoidable variability that occurs at individual practice locations. This variability likely
increases further for systems in which each PCP practices at a different location (e.g.
ProHealth). This could potentially introduce variation in protocol adherence, especially
in the healthcare systems (VA, Prohealth) without robust BPAs and smart sets. As
such, interventions should be generalizable to entire healthcare systems in order to
exert maximal effects. Practice facilitators should also periodically perform their own
guality assurance at individual practice sites.

Another limitation of this investigation was the lack of quantitative data.
Information that would be particularly useful is the accuracy of the patient lists and the
average length of delay due to not obtaining labs prior to appointments. These data

points would allow for future quantitative assessment of interventions to the workflow.

4.4 Conclusions
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Investigation and comparison of the practice facilitator workflows at each of the
four healthcare systems aided in the identification of shortfalls and challenges that have
hindered the patient enroliment process. These workflows would also be useful in
future pragmatic studies that utilize the EMR in the identification of a patient population.
It also generally instructive for studies that seek to utilize EMRs to identify patient
populations. Despite the theoretical efficacy of informatics application in healthcare,
there is still much progress to be made in this arena.

Overall, the study as a whole will be an important part of the growing collection of
pragmatic trials due to their increased external validity compared to traditional
explanatory trials. Potential next steps include validation of the patient selection
algorithm (before and after modifications), continued tracking of enroliment progression,
and logging the time spent by practice facilitators “proofing the patient list”. This would
allow one to examine the effects of algorithm changes in three distinct ways. It would
also be beneficial to explore the possibility of enabling practice facilitators the ability to
schedule lab visits prior to the visit with their PCP as this would further enhance the
pace of enroliment. The study itself will ultimately be a valuable learning tool in the
construct and execution of future pragmatic trials and hopefully demonstrate that a
collaborative model of primary care-subspecialty care that leverages information

technology can improve the quality of patient care.
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Chapter 5
Other Information

5.1 Funding

No funding was required in the production of this report.

27



References

1.

10.

11.

National chronic kidney disease fact sheet. 2017. p. Centers for Disease Control
and Prevention.

U.S. Renal Data System. USRDS 2017 Annual Data Report: Atlas of Chronic
Kidney Disease and End-Stage Renal Disease in the United States. National
Institutes of Health, National Institute of Diabetes and Digestive and Kidney
Diseases. 2017. Bethesda, MD.

Coresh J, Selvin E, Stevens LA, et al. Prevalence of chronic kidney disease in
the United States. JAMA. 2007;298(17):2038-47.

Schoolwerth AC, Engelgau MM, Hostetter TH, et al. Chronic kidney disease: a
public health problem that needs a public health action plan. Prev Chronic Dis.
2006;3(2):A57.

Hoerger TJ, Simpson SA, Yarnoff BO, et al. The future burden of CKD in the
United States: a simulation model for the CDC CKD Initiative. Am J Kidney Dis.
2015;65(3):403-11.

K.M.V. Narayan, J.P. Boyle, T.J. Thompson, S.W. Sorensen, D.F. Williamson.
Lifetime risk for diabetes mellitus in the United States. JAMA, 290 (14) (2003),
pp. 1884-1890.

R.S. Vasan, A. Beiser, S. Seshadri, et al. Residual lifetime risk for developing
hypertension in middle-aged women and men: the Framingham Heart Study.
JAMA, 287 (8) (2002), pp. 1003-1010.

Van der velde M, Matsushita K, Coresh J, et al. Lower estimated glomerular
filtration rate and higher albuminuria are associated with all-cause and
cardiovascular mortality. A collaborative meta-analysis of high-risk population
cohorts. Kidney Int. 2011;79(12):1341-52.

Ravera M, Noberasco G, Re M, et al. Chronic kidney disease and cardiovascular
risk in hypertensive type 2 diabetics: a primary care perspective. Nephrol Dial
Transplant. 2009;24(5):1528-33.

Afkarian M, Sachs MC, Kestenbaum B, et al. Kidney disease and increased
mortality risk in type 2 diabetes. J Am Soc Nephrol. 2013;24(2):302-8.

Fox CS, Matsushita K, Woodward M, et al. Associations of kidney disease

measures with mortality and end-stage renal disease in individuals with and
without diabetes: a meta-analysis. Lancet. 2012;380(9854):1662-73.

28



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mahmoodi BK, Matsushita K, Woodward M, et al. Associations of kidney disease
measures with mortality and end-stage renal disease in individuals with and
without hypertension: a meta-analysis. Lancet. 2012;380(9854):1649-61.

Go AS, Chertow GM, Fan D, Mcculloch CE, Hsu CY. Chronic kidney disease and
the risks of death, cardiovascular events, and hospitalization. N Engl J Med.
2004;351(13):1296-305.

Daratha KB, Short RA, Corbett CF, et al. Risks of subsequent hospitalization and
death in patients with kidney disease. Clin J Am Soc Nephrol. 2012;7(3):409-16.

Qaseem A, Hopkins RH, Sweet DE, Starkey M, Shekelle P. Screening,
monitoring, and treatment of stage 1 to 3 chronic kidney disease: A clinical
practice guideline from the American College of Physicians. Ann Intern Med.
2013;159(12):835-47.

K/DOQI clinical practice guidelines for chronic kidney disease: evaluation,
classification, and stratification. Am J Kidney Dis. 2002;39(2 Suppl 1):S1-266.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO
2012 clinical practice guideline for the evaluation and management of chronic
kidney disease. 2013: Kidney Inter. p. Suppl 3: p. 1-150.

Johnson ES, Thorp ML, Yang X, Charansonney OL, Smith DH. Predicting renal
replacement therapy and mortality in CKD. Am J Kidney Dis. 2007;50(4):559-65.

Weiner DE, Tighiouart H, Elsayed EF, et al. The Framingham predictive
instrument in chronic kidney disease. J Am Coll Cardiol. 2007;50(3):217-24.

Shlipak MG, Fried LF, Cushman M, et al. Cardiovascular mortality risk in chronic
kidney disease: comparison of traditional and novel risk factors. JAMA.
2005;293(14):1737-45.

Landray MJ, Emberson JR, Blackwell L, et al. Prediction of ESRD and death
among people with CKD: the Chronic Renal Impairment in Birmingham (CRIB)
prospective cohort study. Am J Kidney Dis. 2010;56(6):1082-94.

Wang V, Maciejewski ML, Hammill BG, et al. Recognition of CKD after the
introduction of automated reporting of estimated GFR in the Veterans Health
Administration. Clin J Am Soc Nephrol. 2014;9(1):29-36.

Kagoma YK, Weir MA, lansavichus AV, et al. Impact of estimated GFR reporting

on patients, clinicians, and health-care systems: a systematic review. Am J
Kidney Dis. 2011;57(4):592-601.

29



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Centers for Disease Control and Prevention. National diabetes fact sheet:
National diabetes statistics report. 2017. p. U.S. Department of Health and
Human Services: Atlanta, GA

Vital signs: prevalence, treatment, and control of hypertension--United States,
1999-2002 and 2005-2008. MMWR Morb Mortal Wkly Rep. 2011;60(4):103-8.

A.J. Collins, R.N. Foley, C. Herzog, et al. US Renal Data System 2012 annual
data report. Am J Kidney Dis, 61 (1 suppl 1) (2013), pp. e1-e480.

A.A. Honeycutt, J.E. Segel, X. Zhuo, T.J. Hoerger, K. Imai, D. Williams. Medical
costs of CKD in the Medicare population. J Am Soc Nephrol, 24 (9) (2013), pp.
1478-1483.

American Diabetes Association. The Cost of Diabetes.
http://www.diabetes.org/advocacy/news-events/cost-of-diabetes.html. Accessed
January 2, 2018.

Mozzafarian D, Benjamin EJ, Go AS, et al. Heart Disease and Stroke Statistics-
2015 Update: a report from the American Heart Association. Circulation.
2015;e29-322.

Kidney Disease: Improving Global Outcomes (KDIGO) Blood Pressure Work
Group. KDIGO Clinical Practice Guideline for the Management of Blood Pressure
in Chronic Kidney Disease. 2012: Kidney Int. p. 2(Suppl): p. 337-414 2012.

National Kidney F. KDOQI Clinical Practice Guideline for Diabetes and CKD:
2012 Update. American journal of kidney diseases : the official journal of the
National Kidney Foundation. 60(5): p. 850-86 2012.

James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline for the
management of high blood pressure in adults: report from the panel members
appointed to the Eighth Joint National Committee (JNC 8). JAMA.
2014;311(5):507-20.

Kidney Disease: Improving Global Outcomes (KDIGO) Lipid Work Group. KDIGO
Clinical Practice Guideline for Lipid Management in Chronic Kidney Disease.
2013: Kidney Int. p. Suppl. 3: p. 259-305.

Stone NJ, Robinson JG, Lichtenstein AH, et. al. 2013 ACC/AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in
adults: a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. Circulation 2013.

Ali MK, Bullard KM, Gregg EW. Achievement of goals in U.S. Diabetes Care,
1999-2010. N Engl J Med. 2013;369(3):287-8.

30



36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Ginsberg JS, Zhan M, Diamantidis CJ, Woods C, Chen J, Fink JC. Patient-
reported and actionable safety events in CKD. J Am Soc Nephrol.
2014;25(7):1564-73.

Weir MR, Fink JC. Safety of medical therapy in patients with chronic kidney
disease and end-stage renal disease. Curr Opin Nephrol Hypertens.
2014;23(3):306-13.

Hartley IR, Ginsberg JS, Diamantidis CJ, et al. Consideration of ICD-9 code-
derived disease-specific safety indicators in CKD. Clin 3 Am Soc Nephrol.
2013;8(12):2123-31.

Moen MF, Zhan M, Hsu VD, et al. Frequency of hypoglycemia and its
significance in chronic kidney disease. Clin J Am Soc Nephrol. 2009;4(6):1121-7.

Shi 'Y, Xiong J, Chen Y, et al. The effectiveness of multidisciplinary care models
for patients with chronic kidney disease: a systematic review and meta-analysis.
Int Urol Nephrol. 2017.

Wang SM, Hsiao LC, Ting IW, et al. Multidisciplinary care in patients with chronic
kidney disease: A systematic review and meta-analysis. Eur J Intern Med.
2015;26(8):640-5.

Mendu ML, Schneider LI, Aizer AA, et al. Implementation of a CKD checklist for
primary care providers. Clin J Am Soc Nephrol. 2014;9(9):1526-35.

Norfolk E, Hartle J. Nephrology care in a fully integrated care model: lessons
from the Geisinger Health System. Clin J Am Soc Nephrol. 2013;8(4):687-93.

Drawz PE, Archdeacon P, Mcdonald CJ, et al. CKD as a Model for Improving
Chronic Disease Care through Electronic Health Records. Clin J Am Soc
Nephrol. 2015;10(8):1488-99.

Green JA, Boulware LE. Patient Education and Support During CKD Transitions:
When the Possible Becomes Probable. Adv Chronic Kidney Dis. 2016;23(4):231-
9.

Jolly SE, Navaneethan SD, Schold JD, et al. Development of a chronic kidney
disease patient navigator program. BMC Nephrol. 2015;16:69.

Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients
with chronic iliness. JAMA. 2002;288(14):1775-9.

31



48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients
with chronic iliness: the chronic care model, Part 2. JAMA. 2002;288(15):1909-
14.

Wagner EH, Austin BT, Von korff M. Organizing care for patients with chronic
illness. Milbank Q. 1996;74(4):511-44.

Silver SA, Bell CM, Chertow GM, et al. Effectiveness of Quality Improvement
Strategies for the Management of CKD: A Meta-Analysis. Clin J Am Soc Nephrol.
2017;12(10):1601-1614.

Rothman AA, Wagner EH. Chronic illness management: what is the role of
primary care?. Ann Intern Med. 2003;138(3):256-61.

Poulos KR and Antonsen JE. Optimizing chronic kidney disease care: The
primary-specialty care interface. BCMJ. 2005:47(6):300-304.

Tuttle KR, Tuot DS, Corbett CL, Setter SM, Powe NR. Type 2 translational
research for CKD. Clin J Am Soc Nephrol. 2013;8(10):1829-38.

Makam AN, Nguyen OK, Moore B, Ma Y, Amarasingham R. ldentifying patients
with diabetes and the earliest date of diagnosis in real time: an electronic health
record case-finding algorithm. BMC Med Inform Decis Mak. 2013;13:81.

Nijhawan AE, Clark C, Kaplan R, Moore B, Halm EA, Amarasingham R. An
electronic medical record-based model to predict 30-day risk of readmission and
death among HIV-infected inpatients. J Acquir Immune Defic Syndr.
2012;61(3):349-58.

Amarasingham R, Velasco F, Xie B, et al. Electronic medical record-based
multicondition models to predict the risk of 30 day readmission or death among
adult medicine patients: validation and comparison to existing models. BMC Med
Inform Decis Mak. 2015;15:39.

Amarasingham R, Moore BJ, Tabak YP, et al. An automated model to identify
heart failure patients at risk for 30-day readmission or death using electronic
medical record data. Med Care. 2010;48(11):981-8.

Amarasingham R, Patel PC, Toto K, et al. Allocating scarce resources in real-
time to reduce heart failure readmissions: a prospective, controlled study. BMJ
Qual Saf. 2013;22(12):998-1005.

Califf RM, Sugarman J. Exploring the ethical and regulatory issues in pragmatic
clinical trials. Clin Trials. 2015;12(5):436-41.

32



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Sugarman J, Califf RM. Ethics and regulatory complexities for pragmatic clinical
trials. JAMA. 2014;311(23):2381-2.

Anderson ML, Califf RM, Sugarman J. Ethical and regulatory issues of pragmatic
cluster randomized trials in contemporary health systems. Clin Trials.
2015;12(3):276-86.

Mcgraw D, Greene SM, Miner CS, Staman KL, Welch MJ, Rubel A. Privacy and
confidentiality in pragmatic clinical trials. Clin Trials. 2015;12(5):520-9.

Wilson C, Susan L, Lynch A, Saria R, Peterson D. Patients with diagnosed
diabetes mellitus can be accurately identified in an Indian Health Service patient
registration database. Public Health Rep. 2001;116(1):45-50.

Saydah SH, Geiss LS, Tierney E, Benjamin SM, Engelgau M, Brancati F. Review
of the performance of methods to identify diabetes cases among vital statistics,
administrative, and survey data. Ann Epidemiol. 2004;14(7):507-16.

Husain N, Blais P, Kramer J, et al. Nonalcoholic fatty liver disease (NAFLD) in
the Veterans Administration population: development and validation of an
algorithm for NAFLD using automated data. Aliment Pharmacol Ther.
2014,40(8):949-54.

Felsen UR, Bellin EY, Cunningham CO, Zingman BS. Development of an
electronic medical record-based algorithm to identify patients with unknown HIV
status. AIDS Care. 2014;26(10):1318-25.

Afzal Z, Engelkes M, Verhamme KM, et al. Automatic generation of case-
detection algorithms to identify children with asthma from large electronic health
record databases. Pharmacoepidemiol Drug Saf. 2013;22(8):826-33.

Nadkarni GN, Gottesman O, Linneman JG, et al. Development and validation of
an electronic phenotyping algorithm for chronic kidney disease. AMIA Annu
Symp Proc. 2014;2014:907-16.

Antoniou T, Zagorski B, Loutfy MR, Strike C, Glazier RH. Validation of case-

finding algorithms derived from administrative data for identifying adults living
with human immunodeficiency virus infection. PLoS ONE. 2011;6(6):e21748.

33



VITAE

Mark Sakai was born and raised in Hilo, Hawaii and graduated from Hilo High School in
1999. He received a Bachelor of Science degree in Civil Engineering from the United
States Air Force Academy in 2003 and a Master of Science degree in Materials Science
and Engineering from the Massachusetts Institute of Technology in 2005.

Permanent Address: 5225 Maple Ave. Apt. 2205, Dallas, TX 75235

34



