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The numbers are staggering: $528.4 
billion a year—16% of the total U.S. 
health care spend—is wasted on 
non-optimized medication therapy, 
according to a 2018 study.1,2

“If you think about that, it’s actually 
more than we’re currently spending 
on drugs themselves,” explains one 
of the paper’s authors, Terry McInnis, 
MD, MPH, CPE, FACOEM, president/
co-founder of the GTMRx Institute 
and president of Blue Thorn Inc.

Why are we wasting hundreds of  
billions of dollars every year for 
direct medical costs tied to non-
optimized medication regimens?  
The reasons are complex. 

1 Cutler DM, Everett W. “Thinking outside the pillbox: 
medication adherence as a priority for health care 
reform.” N Engl J Med. 2010;362(17):1553-1555

2 Watanabe J, et al. “Cost of Prescription Drug–Related 
Morbidity and Mortality.” Annals of Pharmacotherapy, 
March 26, 2018. journals.sagepub.com/eprint/ic2iH-
2maTdI5zfN5iUay/full 

Fragmentation. The average  
Medicare Part D member has three 
to four prescribing doctors,3 and 
nearly 30% of adults in the U.S. take 
five or more medications.4 Access to 
complete medical records is rare 
outside of large, integrated health 

3 CMS Chronic Condition Data Warehouse Medicare 
Part D Prescription Drug Utilization for 2007-2016. 
www.ccwdata.org/web/guest/
medicare-tables-reports

4 Medication Errors. June 2017, http://psnet.ahrq.gov/
primers/primer/23/medication-errors. Accessed 4 
Jan. 2018. AHRQ Patient Safety Network

systems. For most Americans, there 
is no designated physician actively 
monitoring and managing medica-
tions across all prescribers. We lack 
a systematic, coordinated approach 
to medication management that can 
ensure medications are appropri-
ately and effectively used.

A surfeit of choices. There are more 
than 10,000 prescription medica-
tions on the market, with dozens 
added every year.5 Physicians have a 
depth of medication knowledge in 
their own area of practice, but can’t 
be expected to maintain the same 
depth across medication choices 
used in all specialties. 

The changing landscape. We are in 
the midst of the greatest evolution in 
health care, a transition from popu-
lation health-based clinical guide-
lines to personalized precision 

5 Ibid.

“If you think about that,  
it’s actually more than 
we’re currently spending 
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medicine. One person’s hypertension, 
depression, diabetes or cancer does 
not respond consistently to the 
same medication therapy as other 
patients, even when guidelines are 
strictly followed and patients are 
100% compliant. Genome sequencing 
is revealing new mutations and will 
allow ever greater precision. Innova-
tive medications are increasingly  
targeted therapies. 

Advances in pharmacogenomics, 
diagnostics, targeted therapies and 
even microbiome influences are 
turning our understanding of drug 
and genetic therapy from a shotgun 
approach to—one day—laser 
certainty. 

Lack of reimbursement. Simply put, 
policy and payment systems don’t 
align with these rapidly evolving sci-
entific and delivery system realities.

Jan Hirsch, BS Pharm, PhD, director 
and founding dean, Pharmaceutical 
Sciences, University of California, 
Irvine—a coauthor of the study—
agrees about the overall complexity. 

“It’s not just the number of  
medications. We know people  
are taking lots of different medica-
tions now, but it’s also that regimen 
complexity encompasses the route 
of administration (e.g., injections  
or inhalers are more complex  
for a patient to manage than taking 
a tablet) and the directions for use 
and monitoring requirements all 
contribute to the complexity of  
the regimen a patient has to man-
age. Coordinating and complying 
with the overall regimen can be  
very complex.” 

In the study, the coauthors conclude 
that expansion of comprehensive 
medication management (CMM) 
offers an effective and scalable 
approach to mitigate these avoidable 
costs and improve patient outcomes.

So what is comprehensive medica-
tion management? Why is it  
essential? Let’s start with the first 
question. Comprehensive medication 
management is

A systematic approach to medications 
where physicians and pharmacists 
ensure that medications (whether 
they are prescription, nonprescription, 
alternative, traditional, vitamins,  
or nutritional supplements) are  
individually assessed to determine 
that each medication is appropriate 
for the patient, effective for the  
medical condition, safe given the 
comorbidities and other medications 
being taken, and able to be taken  
by the patient as intended.6

It includes 10 steps, illustrated in 
Figure 1. (See next page.)

CMM is all about optimizing clinical 
outcomes. It’s important to distin-
guish between CMM and other 
forms of medication therapy  
management (MTM). 

Know the difference

CMM is patient-centric, based on 
optimizing the clinical goals of  
 

6 McInnis, Terry, et al., eds. The Patient-Centered Medical 
Home: Integrating Comprehensive Medication Manage-
ment to Optimize Patient Outcomes. 2nd ed., Patient-
Centered Primary Care Collaborative. PCPCC Medica-
tion Management Task Force collaborative document.

therapy, and was defined by the 
Patient-Centered Primary Care 
Collaborative.7
 
Many organizations have taken to 
calling what they do “comprehensive 
medication management.” They may 
do two or three components, but no 
more. That’s like having one wing,  
an engine and a cockpit and calling  
it an airplane, McInnis says. 

Likewise, CMM is fundamentally  
different from comprehensive  
medication review (CMR). “The  
person conducting CMR may know 
the drugs the patient’s taking but 
may not know—at all—the 
patient’s clinical status. You really 
cannot make decisions around 
which drugs are appropriate if you 
don’t know whether the patient’s 
condition is actually controlled,” 
McInnis says. 

7 Ibid.

"We know people are  
taking lots of different 
medications now, but it’s 
also that regimen com-
plexity encompasses the 
route of administration...
Coordinating and comply-
ing with the overall regi-
men can be very complex.”
Jan Hirsch, BS Pharm, Ph.D, 
Director and Founding Dean 
Pharmaceutical Sciences 
University of California, Irvine



“What we are suggesting is to really 
put in a systematic approach  
and include a lot more time on  
medications themselves and on  
the combinations of medications,” 
McInnis says.

What will it take to expand the use 
of CMM? Greater awareness among 
payers, providers and patients is 
required, of course. More specifically, 
it will require education and training. 
Perhaps the most important aspect 
is integration of CMM—and the  
clinical pharmacist—into the clinical 
care team.

Better science, more 
complexity

As is often the case, scientific  
discovery is outpacing our capacity 
to process it. Researchers have 
sophisticated new tools and under-
stand more about biomarkers, 
genes and pharmacogenomics. 
There are a host of companion  
and complementary diagnostics 
available to ensure a personalized 
approach to medication use to 
improve outcomes and reduce over-
all health care costs. This approach 
combines genetic, environmental 

10 Steps to Achieve CMM

#2
Understand the 

patient’s personal 
medication 

experience, history, 
preferences, 

& beliefs.

#7
Ensure patient agrees 
with & understands

care plan which is
communicated to the
prescriber or provider
for content & support.

#3
Identify actual use 

patterns of all  
medications including 
OTCs, bioactive sup-

plements & prescribed 
medications.

#8
Document all steps & 
current clinical status 
vs. goals of therapy.

#4
Assess each medication 

for appropriateness, 
effectiveness, safety 

(including drug interactions) 
& adherence, focusing on 

achievement of the clinical 
goals for each therapy.

#9
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critical to determine effects 
of changes, reassess actual 

outcomes & recommend 
further therapeutic changes 

to achieve desired clinical
goals & outcomes.achieve 

optimal outcomes.

#5
Identify all drug 

therapy problems.

#10
CMM is a reiterative

process! Care is
coordinated with other 

team members &  
personalized goals  

of therapy are  
understood by all
team members.

#1
Identify patients that 

have not achieved 
clinical goals 
of therapy.

#6
Develop a care 

plan addressing 
recommended steps 
including therapeutic 
changes needed to 

achieve optimal 
outcomes.
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Figure 1. 10 Steps to Achieve CMM
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and social factors to target the right 
interventions for the right patient. 

“As a result, we’re going to be much 
more precise about which drugs  
will work for you instead of the  
shotgun approach that many of us 
as physicians have used throughout 
our clinical practice,” McInnis says. 

Having clinical pharmacists work in 
collaborative practice with physi-
cians and other prescribers, along 
with other members of the team, 
makes an enormous amount of 
sense, McInnis and Hirsch say.

Seeing the big, complex 
picture
To illustrate the complexity of  
managing a patient’s medication 
regimen, Hirsch turns to a tool 
developed originally by Dr. Candis 
Morello of the University of Califor-
nia San Diego Skaggs School of 
Pharmacy and Pharmaceutical  
Sciences.8 (See Figure 2, next page.)

At the center is a person with a  
disease. Surrounding her is an inter-
connected “web” of related issues, at 
varying distance from the patient. 
For a patient with diabetes, the web 
may include:

��� Clinical parameters such as  
glycemic control; 

��� Comorbidities such as cardiovas-
cular disease or behavioral health 
disorders; 

8 Morello CM, Hirsch JD, Lee. Navigating complex 
patients using an innovative tool: the MTM Spider 
Web. JAPhA, 2013.

���Complications such as neuropathy 
and foot care; and

��� Socioeconomic and behavioral 
aspects such as finances, cultural 
beliefs and practices, and medi-
cation complexity.

The concept, Hirsch explains, is that 
if you sit down with a patient today, 
you need to address the most 
immediate issues—the ones closest 
to the patient in the web. But all that 
can shift, and you need to be able to 
monitor and respond to how things 
change over time with the patient. 
What if access to care changes? 
What if they develop retinopathy?

“The spider web visual gives you an 
idea of how fluid and complex it is. 
And these are all the things that a 
pharmacist really needs to be taking 
into account,” Hirsch says. “So look-
ing at the spider web model and 
CMM, both of these are rooted in 
treating the whole person over time. 
We’re treating their physical, mental, 
social, spiritual and environmental 
situations. They all work together.”

CMM is effectively integrative health 
care, she says. “We’re blending a 
wide range of modalities, both con-
ventional and complementary, and 
we’re delivering this collaboratively 
by a wide range of health care pro-
fessionals. It’s interprofessional. It’s 
very complex, and that complexity 
really requires specialized education.”

That’s an important point: McInnis 
and Hirsch both stress that the aver-
age dispensing pharmacist in the 
community pharmacy can’t simply 
pick this care model up. Even clinical 
pharmacists would struggle without 
the appropriate training. 

For CMM to work, they explain, 
everyone on the care team needs to 
be trained. CMM brings a new mem-
ber to the health care team, and that 
requires training for the entire team, 
including nurses, physicians and 
pharmacists. 
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“These are rooted in  
treating the whole person 
over time. We’re treating 
their physical, mental, 
social, spiritual and  
environmental situations. 
They all work together.” 
Jan Hirsch, BS Pharm, Ph.D, 
Director and Founding Dean 
Pharmaceutical Sciences 
University of California, Irvine

“We’re blending a wide 
range of modalities, both 
conventional and comple-
mentary, and we’re deliv-
ering this collaboratively 
by a wide range of health 
care professionals. It’s 
interprofessional. It’s 
very complex, and that 
complexity really requires 
specialized education.”
Jan Hirsch, BS Pharm, Ph.D, 
Director and Founding Dean 
Pharmaceutical Sciences 
University of California, Irvine



Training the pharmacist

Beyond being a PharmD, what are 
the characteristics of the clinical 
pharmacist delivering CMM? 

“There’s some controversy on what 
they look like.” Requirements vary, 
Hirsch explains. 

“I think it’s an area that is evolving. 
We need to offer our PharmD stu-
dents within our programs a strong 
science base. They must understand 

Figure 2. CMM—Inside a Pharmacist's Head.     

the intricacies of these increasingly 
complex medications and newer 
therapies that are based on 
advanced and rapidly changing  
science,” Hirsch explains. 

Coupled with that, PharmD students 
require in-depth experiences with 
clinical applications across a broad 
range of clinical settings. They also 
need to participate in meaningful 
interprofessional education, so they 
are team-ready when they graduate. 

Finally, training in evaluation meth-
ods and tools to continually assess, 
communicate and improve the qual-
ity and efficiency of patient care is 
essential.

PharmD curricula—in fact, phar-
macy programs in general—are 
based on four foundational science 
areas: biomedical sciences, pharma-
ceutical sciences, clinical sciences, 
and social and behavioral adminis-
trative sciences. 

Spider Web Teaching and 
Implementation Tool
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Training is also based on the applica-
tion of the Pharmacist Patient Care 
Process and how that integrates 
with other providers and caregivers. 
(See Figure 3.)

This process aligns with and sup-
ports CMM: The pharmacist collects 
data, assesses it, plans a course of 
action, implements, monitors and 
evaluates. “It’s very collaborative; 
there’s communication amongst all 
the players, and it’s all patient-cen-
tered, much like the 10-step CMM 
process,” Hirsch explains. 

PharmD programs are already 
closely aligned with CMM; she 
points out several other examples of 
alignment with CMM from PharmD 
program accreditation standards:

��� Entrustable professional  
activities: These are activities 
that help gain the trust of the 
health care team and the public. 

“This really relates to what the 
team can expect from the phar-
macist and what the patient can 
expect from the pharmacist on 
the care team.”

��� Interprofessional education:  
This prepares students to provide 
patient-centered care as a  
contributing member of an  
interprofessional team. 

Training beyond the PharmD 

In addition to the PharmD training, 
many graduates continue on to the 
next educational phase, residency, 

where the new graduate performs 
as a licensed pharmacist under  
the supervision of an experienced 
preceptor. The resident is deeply 
involved in patient care and practice 
management for a one- to two-year 
experience that hones the new phar-
macist’s clinical skills across a wide 
variety of patients. This training, or 
equivalent experience gained in 
practice, is important for pharma-
cists to optimally perform CMM.

What about pharmacists who have 
been in the field and who may not 
have been trained using this model? 
Increasingly, Hirsch says, postgradu-
ate clinical continuing education can 
help pharmacists develop the skills 
they need to practice CMM. See the 
sidebar on next page for some 
example resources for practicing 
pharmacists.

But the pharmacist isn’t the only one 
who needs training, she says. “We 
need to be educating everyone on 
how to implement CMM as a team 
and within organizations.” The vari-
ety of different models currently in 
the field attest to how complicated it 
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Figure 3. Pharmacist’s Patient Care Process (PPCP)
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“We need to be educating 
everyone on how 
to implement CMM as 
a team and within 
organizations.”
Jan Hirsch, BS Pharm, Ph.D, 
Director and Founding Dean 
Pharmaceutical Sciences 
University of California, Irvine



can be to adapt processes to an 
organization, Hirsch says. And 
patients, caregivers—the public  
at large—need to understand  
how CMM works in their best  
interest, too.

Collaborative Practice 
Agreements 
Central to practicing CMM is setting 
up collaborative practice agreements 
(CPAs). These agreements between 
physicians and other prescribers 
establish the framework that allows 
the pharmacist to take on a role as a 
clinical provider who actively man-
ages the patient’s medications—not 
someone who merely makes recom-
mendations. CPAs—especially broad 
CPAs—empower clinical pharma-
cists to identify and address a 
patient’s medication problems 
quickly and efficiently.

Hirsch has helped set up CPAs for 
CMM and other medication therapy 
management programs within a 
wide variety of settings. She outlined 
the key steps in the process:

Create: Working with the team, iden-
tify the goals of the institution and of 
the practice team, and develop an 
understanding of the business case 
for all. From there, choose the most 
viable practice model.

Then the providers and the pharma-
cist have to create the collaborative 
practice agreement. “There has to be 
a lot of give and take—discussion of 
what’s going to be in the CPA and 
what’s not going to be in it,” Hirsch 
explains.

The CPA must answer essential 
questions: Who is responsible for 
what? What are the roles? How do 
you close the loop and keep every-
one informed? “They need to be very, 
very clearly defined.” The CPA model 
needs to make sense within the  
context of the team’s process and 
workflow.

Implement: For a CPA to work 
effectively, it’s essential to provide 
adequate staffing and training.  

“I can’t stress this enough. It’s not 
just the training of the profession-
als. It’s also the training of the  
staff that are supporting the  
professionals and the patients.”  

Resources for practicing pharmacists

This is not an exhaustive list, but Hirsch offers examples of programs 
offering post-graduate clinical continuing education featuring CMM 
elements:

 � Patient-Centered Primary Care Collaborative CMM Training  
Resource Guide 

 � Continuing Education Programs:
• ACCP

 - Comprehensive Medication Management in Team-Based Care 
 - The Patient Care Process for Delivering Comprehensive  
Medication Management (CMM) 

• ASHP
 - A3 Collaborative

• APhA
 - Patient care resources and continuing education modules  
for CMM elements 

 � Pharmacy School Programs
• UNC Eshelman School of Pharmacy list of CE and certificate 

programs 

 � Advanced Practice Pharmacist training (for applicable states; 
online and live modes)
• USC School of Pharmacy Advanced Practice Pharmacist  

Certificate in Comprehensive Medication Management 

 � Collaborative learning groups
• California Right Meds Collaboration 

 � Board Certified Specialties 
• Board of Pharmacy Specialties (BPS)
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http://calrightmeds.org/?page_id=15
https://www.bpsweb.org/


Ensure access to electronic health 
records and information exchange 
for all the participants. Start small, 
focusing on an initial target patient 
population. Once that’s in place, you 
can expand to other patients. Hirsch 
recommends beginning with a dis-
crete population, such as a chronic 
condition treatment group.

Assess outcomes: “Measure and 
assess meaningful outcomes—
including the return on investment. 

The program needs to become self-
sustaining.” Then revise as needed 
for sustainability and continuous 
quality improvement. 

CMM spells value

Developing a sustainable program is 
certainly possible; some organiza-
tions have been doing it for years. 
For example, the CMM programs 
featured in the 2016 report, Get the 
medications right, reported ROIs 
ranging from 2.8-to-1 to 12-to-1.9

There are several reasons to build 
CMM into an organization’s care 
approach, including that CMM often 
targets the most complex—and 
most costly—patients. 

Despite the evidence, McInnis fre-
quently fields questions about the 
cost of CMM—specifically, the cost 
of adding pharmacists on care teams. 

9 Get the medications right: a nationwide snapshot of 
expert practices–Comprehensive medication manage-
ment in ambulatory/community pharmacy. Health2 
Resources and Blue Thorn Inc. May 2016. 

Pharmacists, she acknowledges,  
are expensive. “Physicians can  
be thought of as fairly expensive. 
Nurses are fairly expensive. But  
the question is, what value are  
you delivering? And when you look 
at the $528 billion being spent for 
non-optimized therapy, there’s a  
lot of dollars there to actually 
improve care.”

CMM is a proven approach to lower 
overall cost of care. Once you start 
reducing emergency department 
visits and hospitalizations, McInnis 
says, “there begins to be quite a bit 
of money to pay for CMM services.”
It’s a matter of overall value and ROI, 
not simply cost, she says.

“I guess I’d almost ask the opposite 
question: Can we afford not to have 
a systematic approach to medica-
tions? And why would we look to 
other care providers when we have 
pharmacists that are the experts in 
medications who could come to the 
table and meet this goal?” GTMR

Our VISION is to enhance life by ensuring appropriate and personalized use of medication 
and gene therapies.

Our MISSION is to bring critical stakeholders together, bound by the urgent need to optimize 
outcomes and reduce costs by getting the medications right.

About the GTMRx Institute The GTMRx Institute is a catalyst for change that brings critical  
stakeholders together, bound by the urgent need to get the medications right. We are physicians, 
pharmacists, caregivers health IT innovators, drug and diagnostics companies, consumer groups, 
employers, payers and health systems—aligned to save lives and save money through comprehen-
sive medication management, or CMM. By showcasing evidence and innovation, we motivate practice 
transformation and push payment and policy reform. Together, we ACT to champion appropriate, 
effective, safe and precise use of medication and gene therapies. Learn more at gtmr.org.
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