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ABSTRACT

BACKGROUND: Cardiovascular disease (CVD) is a major cause of mortality
in the United States, representing the highest total expenditures among
major diseases. To improve CVD-associated outcomes, medication therapy
management (MTM) services have been included in essential health benefit
packages offered by various health plans. Nevertheless, the impact of such
MTM services on outcomes is still unclear, especially from the perspective
of the self-insured employer.

OBJECTIVES: To (a) compare economic outcomes between patients who
received and those who did not receive MTM services from the self-insured
employer’s perspective and (b) compare clinical outcomes before and after
receiving MTM services.

METHODS: This study consisted of 2 pre- and post-retrospective designs:
(1) a cohort study with comparison groups and (2) a cohort study within
group comparison. Patients were beneficiaries aged 19 years or older

who were diagnosed with CVD conditions according to ICD-9-CM codes
and continuously enrolled in a public university-sponsored insurance

plan between 2008-2010. Patients were divided into MTM and non-MTM
groups. The first MTM encounter was assigned as the index date for the
MTM group. Match-paired patients who did not receive MTM services
were randomly assigned the index date based on age category, gender,
and comorbidity. Measures for pharmacy, medical, and total expenditures
were obtained from medical and pharmacy claims. Paired t-tests and
independent t-tests using data generated from 1000 bootstraps compared
mean cost difference within and between groups. The return on invest-
ment (ROI) was calculated by dividing the average net benefit from MTM
services by the average cost of MTM services. Clinical parameters, includ-
ing blood pressure (BP) and body mass index (BMI), were retrieved from
electronic medical records from a pharmacist-provided clinic where MTM
services took place. Paired-t tests were used to compare the mean differ-
ence between baseline and endpoint values. Further, this study examined
changes in the proportion of patients who achieved an individualized treat-
ment goal for BP and BMI. The study also quantified the improvement in
disease stages after the index date using the McNemar’s test. Statistical
analyses were performed by using SAS software version 9.2 with statistical
significance level of 0.05.

RESULTS: A total of 63 patients and 62 match-paired patients were includ-
ed in the MTM group and the non-MTM group, respectively. The mean cost
(SD) per patient in the MTM group during the 6 months post-index period
for CVD-related pharmacy, all-cause medical, and total expenditures was
lower than the 6 months pre-index period by $22.0 (19.1), $79.2 (99.6), and
$75.1 (136.2), respectively. In contrast, the mean cost (SD) for the non-
MTM group increased during the 6 months post-index date by $10.7 (24.2),
$246.4 (248.4), and $289.0 (269.5) for pharmacy, medical, and total

expenditure, respectively. When comparing the 2 groups, the MTM group
had statistically significantly lower costs per patient for pharmacy expendi-
tures (difference of -31.9+25.1, P<0.0001), medical expenditures (differ-
ence of -$325.6+271.2, P<0.0001), and total direct expenditures (differ-
ence of -$359.3+219.2, P<0.0001). Given the net benefit of MTM services
($359.3) and the average cost of MTM service ($134.6), the ROl was $1.67
per $1 in MTM cost. Regarding clinical outcomes, while no statistically
significant differences were observed in clinical outcomes, MTM services
demonstrated clinical benefits. At the post-index period, the percentage

of patients who had achieved their goals increased from 55% to 70% for
BP and from 13.0% to 21.7% for normal BMI compared with the pre-index
period. In terms of the extent of improvement in disease stages, clinical
improvements in the stages of hypertension (X2 =12.77, P<0.05) as well as
BMI (X2 =6.39, P<0.05) at the endpoint were observed.

CONCLUSIONS: Cardiovascular-related pharmacy, all-cause medical,

and total expenditures were statistically lower among beneficiaries who
received MTM services compared with those who did not. In addition, MTM
services had a positive ROl and demonstrated clinical significances by the
increasing number of patients who achieved treatment goals and improved
disease stages for hypertension and BMI.
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What is already known about this subject

* Cardiovascular disease (CVD) is one of the major causes of mor-
tality globally regardless of ethnicity and gender. It has the high-
est total expenditures among major leading health conditions
and, when extrapolated to 2013, will contribute $818 billion to
total direct health care costs.

Continually rising health care costs cause self-insured employers
to find practical strategies to reduce health care costs while main-
taining or improving health outcomes among their enrollees. This
has increased the offering of medication therapy management
(MTM) services as part of health benefits.

Previous studies have reported that pharmacist-provided MTM

services improved clinical, economic, and humanistic outcomes;
however, few studies have evaluated MTM services from the self-
insured employer’s perspective. This perspective is important
because 55.8% of health insurance coverage among nonelderly in
the United States is provided by self-insured employers.

www.amcp.org Vol. 19, No. 5 June 2013 JMCP Journal of Managed Care Pharmacy 385



Evaluation of Medication Therapy Management Services for Patients
with Cardiovascular Disease in a Self-Insured Employer Health Plan

What this study adds

e This study is important because it was based on a self-insured
employer’s perspective considering that self-insured employers
play a vital role in the U.S. health care system.

e Cardiovascular-related pharmacy, all-cause medical, and total
expenditures were statistically lower among beneficiaries who
received MTM services compared with those who did not. The
return on investment during a 6-month period of this MTM ser-
vice was 1.67, which may be of interest to self-insured employers.

e This study evaluated both the economic and the clinical out-
comes in parallel. Therefore, this study has insight that goes
beyond studies that only evaluate clinical outcomes or only
evaluate economic outcomes. Through this study, MTM services
demonstrated clinical significance in terms of achieving goals
and improving disease stages, as well as significantly reducing
pharmacy, medical, and total expenditures.

ardiovascular disease (CVD) remains a health problem

within the United States. Approximately 82.6 million

American adults have 1 or more types of CVD, such as
hypertension, coronary heart disease, and heart failure! This
prevalence has shown no improvement in the past decade.? In
fact, CVD continues to be 1 of the 15 leading causes of mor-
tality globally. In 2007, it accounted for an estimated 33.6%
of all deaths in the United States.’ In terms of its economic
impact, according to the Medical Expenditure Panel Survey, in
2008 CVD represented the highest total expenditures among
major leading health conditions.* These CVD conditions also
accounted for the highest proportion of total hospitalization
expenditures and were the primary cause of hospital stay in
2008. The annual expenditures of CVD in the United States
are projected to exceed $1 trillion by 2030.°

The increase in expenditures among patients with CVD
presents a great concern to third-party payers and self-insured
employers. To address this concern, third-party payers and
employers are implementing interventions to reduce health
care costs.”® Realizing that pharmacists can be a viable solu-
tion to help improve economic and health outcomes,'*!” some
health plans have started to offer pharmacist-provided care
as part of their benefits packages. This pharmacist-provided
care is referred to as medication therapy management (MTM)
services.

Research has consistently found that having pharmacists
involved in patient care improves clinical outcomes among
patients with chronic disease, including CVD."®*" Specifically,
pharmacist-provided MTM services improve several cardiovas-
cular indicators, such as decreased mean systolic and diastolic
blood pressure (BP), improved lipid panel levels, and improved
percentage of patients at their goals for each of these param-

eters.!12282° MTM services also decrease cardiovascular-
related emergency room (ER) visits and hospitalizations that
contribute to high health care expenditures, morbidity, or
mortality.’®?° In addition to clinical outcomes, MTM services
can improve direct and indirect cost savings and can also have
positive results on benefit-to-cost ratio and return on invest-
men[.10-12,31-33

The primary goal of this study was to evaluate the impact
of pharmacist-provided MTM services from the self-insured
employer perspective. This study contributes to the existing
literature in 2 respects: it reflects the self-insured employer’s
perspective, and it evaluates both the economic and the
clinical impact of MTM services. The self-insured employer’s
perspective was chosen because this sector provides a large
portion of health insurance benefits in the United States.
Specifically, about 32.3 million out of 56.1 million employees
with employer-sponsored coverage in the private sector were
enrolled in self-insured plans in 2010.°* In fact, the percent-
age of self-insured enrollees increased significantly for large
firms of 50 or more employees from 2000 to 2010 (57.9% vs.
67.5%).>* Despite the large number of self-insured employers,
few studies have investigated the impact of MTM services from
the self-insured employer perspective, which warrants the need
for additional studies. Further, most existing studies report
the impact of MTM services in terms of percentage change in
clinical outcomes (e.g., BP), which may or may not be clinically
significant. Hence, building on existing studies, this study
evaluates the impact of MTM services on clinical and economic
outcomes.'*12:293

Study Objectives and Hypotheses

The primary goal of this study was to evaluate the impact
of MTM services on economic and clinical outcomes among
patients with CVD conducted from the self-insured employer
perspective. Specific objectives were to (a) evaluate the impact
of MTM services on economic outcomes among patients who
received MTM services compared with those who did not
receive MTM services and (b) evaluate the impact of MTM
services on clinical outcomes among patients with CVD. This
study hypothesized that (a) there was a difference in economic
outcomes between patients with CVD who received MTM ser-
vices and patients who did not receive MTM services, and (b)
there was a difference in clinical outcomes among patients with
CVD after receiving MTM services.

El Methods

Description of the Study Design

This study was conducted from the perspective of a self-insured
employer using data collected during 2008-2010. The study
consisted of 2 study designs. First, a pre- and post-retrospec-
tive cohort with comparison groups was used for the economic
analysis. Second, a pre- and post-retrospective cohort design
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was used for the clinical analysis. The self-insured employer
was a public university in the southeastern United States. MTM
services were delivered at a pharmacist-provided pharmaceu-
tical care center (PCC) on the university campus. The PCC
provided dispensing services as well as pharmacist-provided
MTM, wellness, and disease prevention services for employees,
their dependents, and retirees. The study was reviewed and
approved by the university’s Institutional Review Board.

Description of the Intervention

The intervention in this study was pharmacist-provided MTM
services for patients with CVD. The intervention group is
referred to as the MTM group, hereafter. The patients in this
group received MTM services from the PCC. Patients in the
MTM group were identified by the pharmacists, referred from
physicians, or solicited services themselves (self-selection).
MTM services were provided to patients via face-to-face con-
sultation for 30-60 minutes per encounter. The services may or
may not have included follow-up visits to assess the progress of
the patient on the medication management plan that was devel-
oped during the initial MTM consultation. During MTM visits,
pharmacists at the PCC provided individualized MTM services
for patients, including medication reviews, identification and
assessment of drug-related problems (DRP), resolution and
monitoring of DRPs, adherence assessment, and interventions.
The pharmacists at the PCC were trained to identify, resolve,
and document DRPs. DRP classifications used at the PCC
were modified from the DRP classification system established
by Hepler and Strand (1990) and Cipolle et al. (2004).>%%"
Additionally, depending on patients’ problem lists and their
medication profiles, point-of-care tests including BP, lipid
panels, and body mass index (BMI) may have been performed
by the pharmacist. Progress notes that included subjective and
objective data, an assessment, and a plan were documented in
the electronic medical record (EMR).

Outcome Measures

Demographic data, including gender, age, comorbidity, and
CVD conditions, were captured from the plan’s claims database
to describe the MTM group and also were used for a random
matching of patients who did not receive MTM services. This
comparison group is referred to as the non-MTM group.

Economic Outcomes. Direct costs from the self-insured
employer perspective were measured including pharmacy,
medical, and total (pharmacy and medical) health expenditures
during 6 months pre- and post-index periods. Cost savings was
calculated as the mean cost difference between 6 months pre-
and post-index periods. Medical claims included all-cause or
total medical cost of administering medical care and follow-up,
cost of physicians’ visits, cost of hospitalization or ER visits, cost
of laboratory tests, and cost of medical procedures.

Clinical Outcomes. Clinical outcomes included lipid panels,
BP, and BMI, since these are indicators of CVD risk. Specifically,
this study examined (a) changes in lipid panels, BP, and BMI
between baseline and the endpoint values; (b) changes in the
proportion of patients who achieved the treatment goal after
the index date; and (¢) change in patients’ disease stages.
Treatment goals for lipid panels and BP were individualized for
each patient and based on the Adult Treatment Panel I1I and the
Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
(JNC 7) classification, respectively.’® For instance, patients
with diabetes or chronic kidney disease were assigned a BP
goal of <130/80 millimeters of mercury (mmHg), and those
without diabetes or chronic kidney disease were assigned a BP
goal of <140/90 mmHg. Treatment goal for BMI was defined as
a BMI of 18.5-24.9 kilogram per square meter (kg/m?).

Clinical values at baseline were defined as the most recent
value documented in the EMR before the index date. The value
must have been measured within 6 months before the index
date. This value represented the patient’s most recent condition
before obtaining an MTM service. As for the endpoint value,
the value must have been measured within 100 days after the
index date. Further, if patients had only 1 measurement after
the index date, that laboratory value was used as the endpoint
following a last observation carried forward approach.* If mul-
tiple measurements were present during the 100-day interval,
the last value was used.

Data Sources

Multiple sources of data were used, including medical claims,
pharmacy claims, billing invoices submitted to the self-insured
employer for MTM services, and EMR. First, a retrospective
analysis of administrative claims was conducted using the
plan’s claims database. This database included enrollment data
as well as medical and pharmacy claims of employees and
their dependents aged 19 years or older who were continuously
enrolled between January 1, 2008, through December 31, 2010.
Next, billing invoices were used to determine the cost of MTM
services that the employer paid the PCC. Lastly, EMR data from
the MTM services were obtained from the PCC for the clinical
analysis.

Patient Selection

Patients were required to have at least 1 diagnosis code for
CVD conditions, including hypertension, hyperlipidemia,
coronary heart disease, heart failure, stroke, and other form
of heart disease (Figure 1). This information was obtained
from the medical claims data, using the first 3 digits of the
International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes. All study ICD-9-CM codes
are provided in the Appendix (available online). In order to
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Patient Selection Flowchart

R

Data extracted from eligibility claims by using indicator:
patients enrolled in the plan before the index date

Patients enrolled in the plan

) 14,006 patients

I
Data extracted from medical claims data by using selected

ICD-9-CI|\/I codes?

Patients with CVD,
January 2008-December 2010

) 4,538 patients

Data extracted from pahrmacy claims by using \ (
selected National Drug Codes J

Y

C

Patients with CVD who received CVD-related
medications, January 2008-December 2010

) 3,233 patients

Data extracted from the PCC using EMR \
(medicationpathfinder) J

C Matching the non-MTM group® )

#1 \ #oe

' 63 patients 62 patients v

A
( MTM group (patients received MTM) ) (

Non-MTM group )

aJCD-9-CM codes for the following: Hypertension: 401, 403; CHD: 410, 411, 412, 413, 414; HF: 428; Stroke: 430-438; Hyperlipidemia: 270.0-270.4.
b#1 and #2 were matched by using sex, age category, and Charlson Comorbidity Index score.

#2 was randomly assigned the index date.

CHD=coronary heart disease; CVD = cardiovascular disease; EMR = electronic medical record; HF = heart failure; ICD-9-CM = International Classification of Diseases,
Ninth Revision, Clinical Modification; MTM =medication therapy management; PCC = pharmacist-provided pharmaceutical care clinic.

be eligible for economic analysis, patients were required to be
enrolled in the insurance plan for at least 6 months before and
after the index date for a total of at least 12 months of continu-
ous enrollment. For the MTM group, the “index date” was the
date of the first MTM encounter at the PCC between January 1,
2008, and December 31, 2010. Eligible patients must have had
at least 1 pharmacy claim for a CVD-related medication during
the 6 months pre-index date and at least 1 claim during the
6 months post-index period. National Drug Codes were used
to identify CVD-related prescriptions. Cardiovascular-related
and other relevant medical health care costs were measured
using the medical claims. Further, patients included in the
MTM group were selected into the clinical analysis if they had
least 1 clinical measurement during the 6 months pre-index
date (i.e., baseline value) and at least 1 respective measurement
during the 6 months post-index date (i.e., endpoint value). A
comparison group was not feasible for this analysis because
clinical measures for non-MTM patients were not available.
Patients younger than 19 years were excluded from the study.
The non-MTM group was defined as matched-pair patients
who did not receive MTM services but were diagnosed with
CVD conditions and had CVD-related medications (Figure 1).

First, patients who were retained in the economic analysis
and did not receive MTM service at the PCC were randomly
matched to the MTM group based on age category, gender, and
comorbidity, using the Charlson Comorbidity Index (CCI).*
Since this study was not a randomized control study, using a
random index date for the non-MTM group is an appropriate
approach to address selection bias. The approach used in this
study was similar to previous studies.”#* Next, the “index date”
for each non-MTM patient was assigned by randomly select-
ing the date between the patient’s first enrollment date plus 6
months and the patient’s last enrollment date minus 6 months
between January 1, 2009, and January 31, 2011. For example,
if a patient in the non-MTM group had enrolled on August
1, 2009, and the last enrollment date was December 1, 2010,
then the index date for this patient was randomly selected
between the period of January 1, 2010, and June 30, 2010.#+#
Similarly, individuals in the non-MTM group were required to
be continuously enrolled for at least 6 months prior and after
their randomly assigned index date and must have had at least
1 refill of CVD-related medication during the 6 months prior
and after the assigned index date.
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Statistical Analyses

Frequency distributions and chi-square tests were used to
describe and compare patients’ characteristics between MTM
and non-MTM groups, respectively. Means (and standard
deviations) and independent t-tests were used to describe and
compare patients’ ages between the 2 groups.

Next, for the economic analysis, a 1000 bootstrap replica-
tion of the original data was used. This approach is recom-
mended for studies with small sample sizes and skewed
data.?* Differences in mean direct costs during the 6-month
pre- and post-index dates were compared within each group
and between MTM and non-MTM groups using t-tests.
Additionally, the study calculated a return on investment (ROI)
for offering MTM services. To calculate ROI, the net benefit of
MTM services was divided by the cost of MTM services. The
average cost of MTM services per patient was obtained from the
invoices billed to the university by the PCC.

For the clinical parameters, paired-t tests were used to
compare mean differences between the baseline and endpoint
values among patients who received MTM services. Due to a
small sample size of lipid panels, statistical analysis for lipid
panel variables (high-density lipoprotein, low-density lipopro-
tein, triglycerides, and cholesterol) could not be performed.
To determine if there was an improvement in disease stages, a
generalization of the McNemar’s test (Bhapkar’s test) was used.
Clinical outcomes were classified into multiple categories:
(@) hypertension stages: normal BP (<120/80 mmHg), pre-
hypertension (120-139/80-89 mmHg), hypertension stage 1
(140-159/99-99 mmHg), hypertension stage 2 (>160/>100
mmHg); and (b) body mass index stages: underweight (<18.5
kg/m?), healthy weight (18.5-24.9 kg/m?), overweight (25.0-
29.9 kg/m?), obese (=30.0 kg/m?). McNemar’s test was used to
test whether the distribution of patients in the 4 hypertension
stages (or BMI stages) before the index date differed from the
distribution of patients after the index date. Differences were
considered statistically significant when the alpha value was
less than 0.05. All data extraction and analyses were performed
using Statistical Analysis Software (SAS) version 9.2 (SAS
Institute, Inc., Cary, NC). All comparisons were 2-sided and
statistical significance was conducted at P<0.05.

Hl Results

Baseline Characteristics

A total of 63 patients were included in the MTM group, and
62 match-paired patients were included in the non-MTM
group (Figure 1). Baseline characteristics of patients in the
MTM group and the non-MTM group are displayed in Table 1.
For the matched groups, patients were similar with respect
to gender, age, age category, CCl score, and CVD conditions.
The majority of patients were male (61.9% for the MTM group
and 61.3% for the non-MTM group). The average age (standard

deviation [SD]) was 56.8 (9.3) and 56.9 (9.6) for the MTM and
the non-MTM groups, respectively. More than 60% of patients
in the MTM and the non-MTM groups were between the ages
of 51-65 years. In terms of comorbidity, the CCI scores were 1.0
and 0.9 for the MTM and non-MTM groups, respectively. The
majority of patients were diagnosed with hypertension, and
more than half of patients had hypertension with dyslipidemia
(61.9% and 51.6%, respectively).

Health care utilization was similar for patients in the MTM
and non-MTM groups when considering the number of CVD-
related pharmacy claims (x*=2.336; df=3; P=0.505), number
of CVD-related medications (x*=0.001; df=1; P=0.979), and
number of all-cause medical claims (x*=4.356; df=4; P=0.359).
The average number of CVD-related medications (SD) was 1.9
(0.9) in the MTM group compared with 1.8 (1.1) in the non-
MTM group. When categorized by number of medications or
pharmacy claims, more than 90% of patients had 1-3 CVD-
related medications. Approximately 50% of patients in both
groups did not have medical claims. Small percentages of MTM
patients and non-MTM patients had greater than 10 pharmacy
claims (3.2% vs. 1.6%) and greater than 10 medical claims
(7.9% vs. 3.2%). No patients in the MTM group had a 6-month
pre-index hospitalization or ER visit, while a few patients in the
non-MTM group had hospitalizations and/or ER visits.

Economic Outcomes

The mean direct cost for pharmacy, medical, and total expendi-
tures among the MTM and the non-MTM groups are reported
in Table 2. The direct cost per patient in the MTM group for
all expenditure categories during the post-index period was
lower than the cost during the pre-index period. For example,
the mean cost of pharmacy expenditures [SD] per patient dur-
ing the 6-month post-index period ($104.8 [17.8]) decreased
from the 6-month pre-index period ($126.8 [20.3]). On the
contrary, the mean cost of pharmacy, medical, and total expen-
ditures for the non-MTM group increased after the index date.
When comparing between the 2 groups, the MTM group had
statistically significant improvements in mean cost per patient
in a 6-month period for pharmacy expenditures (difference
of -$31.9 +25.1, P<0.0001), medical expenditures (difference
of -$325.6 +271.2, P<0.0001), and total direct expenditures
(difference of -$359.3 +219.2, P<0.0001), compared with the
non-MTM group.

Regarding the ROI, the average cost of MTM services per
patient was calculated. The initial MTM visit was $120, and
subsequent visits were capped at $40. Based on the PCC
records, 38 patients had 1 MTM visit, and 25 had 2 or more
visits. The average cost of MTM services was $134.6 per
patient. The average total direct cost difference between the 2
groups, or in other words, the average total benefit per patient,
was $359.3 in a 6-month period. The average net benefit
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Baseline Characteristics of Patients in MTM and Non-MTM Groups Enrolled
in a Medical and Pharmacy Claims Database: 2008-2010*

General CharactisticsP MTM n (%) |Non-MTM n (%)| P Value General CharactisticsP ‘ MTM n (%) |Non-MTM n (%)| P Value
Number 63 62 CVD-related pharmacy claims (continued)
Gender 0.943 @df=1) CVD-related medications® 0.979 df=2)
Male 39 (61.9) 38 (61.3) 1-3 medications 58 (92.1) 57 (91.9)
Female 24 38.1) 24 (38.7) 4-6 medications 5 (79 5 @8D
Mean [SD] age in years 56.8 [9.3] 569 [9.6] 0933 Mean number of pharmacy| 2.9 [2.1] 24 [2.0]
Age category 0.999 df=3) claims [SD]
21-35 0 © 0 © Pharmacy claims 0.505 @df=3)
36-50 16 (25.4) 15 4.2 1-3 claims 45 (714) 51 (82.3)
51-65 39 €19 | 39 (62.9) 4-6 claims 14 222) 8 (129
gffo g 82 2 gg 7-9 claims 2 (G2 2 G2
Charlson Comorbidity 1.00 (0;7) 0.90 <o;5> 0.986 (df=6) 10 claims or more 2 G L 00
Index score, mean (range) Topal number of pharmacy 187 153
0 29 (46.0) | 29 (46.8) claims :
Total number of generic 111 80
1 19 (30.2) 19 (30.6) medications
2 8 d2.7) 8 (2.9 Total number of brand 50 62
3 4 (6.3) 4 (6.5 medications
4 1 (1.6) 1 1.6 All-cause medical claimsd
5 1 1.6 1 (Lo Mean number of medical 52 [6.1] 45 [3.1]
7 1 (1.6 0 (0.0 claims [SD]
Cardiovascular conditions 0.798 df=5) Medical claims 0.359 (df=4)
Congestive heart disease 9 (14.3) 9 (14.5) None 32 (50.8) 31 (50.0)
Dyslipidemia 47 (74.6) 45 (72.6) 13 claims 16 25.4) 16 (25.8)
Hypertension 55 (87.3) 49 (79.0) 4-6 claims 8 (12.7) 6 (O
Hypertension with 39 (61.9) 32 (51.6) 7.0 claims 2 G.12) 7 (L3)
dyslipidemia -
Heart failure 2 G2 2 G2 10 claims or more 5 (79 2 (3.3)
Stroke 6 (0.5 5 (8.0) Tot'al number of medical 161 138
CVD-related pharmacy claims claims
Mean number of CVD- 19 [09] | 17 (1 Hospitalizations 0 4
related medications [SD]¢ ER visits 0 2

4Baseline during 6 months pre-index period.

bChi-square tests were performed for categorical variables, and independent t-test was performed for continuous variables.

cCounted CVD-related medication prescribed only once, regardless of number of refil

Is.

dThis study examined all-cause or total medical claims. All other relevant medical claims were also counted, regardless of whether the claim had a CVD-related ICD-9-

CM diagnosis code.

CVD = cardiovascular disease; ER=emergency room; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; MTM = medication

therapy management; SD =standard deviation.

per patient attributable to MTM services was calculated by
subtracting the average cost of MTM services per patient from the
average total benefit per patient (i.e., $359.3-$134.6=$224.7).
This average net benefit per patient was divided by the average
cost of MTM services per patient, resulting in an ROI of $1.67
per $1 in MTM costs per patient in a 6-month period.

Clinical Outcomes

Table 3 summarizes changes in values of clinical parameters for
patients remaining in the clinical cohort. Of the 63 patients in
the MTM group, only a portion of them were included in the
clinical cohort due to a lack of clinical measurements obtained
before and after the index date. Specifically, 40 patients were
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included in BP analysis, and 23 patients were included in BMI
analysis. Since the lipid panel analysis had a relatively small
sample size, only descriptive analyses were conducted.

The mean systolic and diastolic BP values at endpoints
decreased from the baseline values (Table 3). However, the
magnitude of the changes was small, and the mean systolic
and diastolic BPs at endpoint were not statistically differ-
ent from the baseline. In addition to the mean differences,
we examined the change in the proportion of patients who
achieved their BP treatment goals. The percentage of patients at
their goals increased from 55% at baseline to 70% at endpoint
(6-month pre- and post-index date, respectively). Looking at the
distribution of patients by stages of hypertension between

WWW.amep.org



Evaluation of Medication Therapy Management Services for Patients
with Cardiovascular Disease in a Self-Insured Employer Health Plan

Per Patient Mean Direct Cost of CVD-Related Expenditures for 6 months Pre-
and Post-index Date Among MTM and Non-MTM Groups Enrolled in a Medical
and Pharmacy Claims Database: 2008-2010

MTM Group (n=63)

Non-MTM Group (n=62)

Mean Cost [SD] Mean Cost [SD]
6 months 6 months Within Group 6 months 6 months Within Group | Between Groups
Cost Category Pre-index Date | Post-index Date |Cost Difference®¢| Pre-index Date | Post-index Date | Cost Difference |Cost Differenceb
Pharmacy expenditure 126.8 [20.3] 104.8 [17.8] -22.0 [19.1] 133.7 [23.8] 1444  [24.6] 10.7  [24.2] 319 [25.1]
Medical expenditure 235.8 [108.8] 156.6 [89.4] -79.2  [99.6] 148.3 [48.9] 394.7 [347.9] 2464 [2484] | -325.6 [271.2]
Total expenditures 481.2 [137.0] 406.1 [135.3] -75.1 [136.2] 201.3  [49.0] 580.3 [309.9] 289.0 [269.5] | -359.3 [219.2]

aNegative mean within group cost differences indicated cost saving during the intervention period.

bNegative mean between groups cost differences indicated cost saving associated with the MTM group.

€P<0.0001 for MTM and the non-MTM groups for all cost difference categories (within group and between groups).
CVD = cardiovascular disease; MTM =medication therapy management; SD =standard deviation.

Comparison of Lipid Panel, Blood

Pressure, and Body Mass Index
between Baseline and Endpoint Values
of the MTM Group

Baseline Endpoint Mean
Value? Value? Differences | P

Outcome Parameters Mean [SD] | Mean [SD] | Mean [SD] |Value
Lipid panel (mg/dL)b

Total cholesterol, n=14 | 153.2 [33.9] | 155 [27.7] 3.8 [24.7] | N/A

HDL cholesterol, n=12 | 42.3 [16.5] | 44.5 [16.8] 2.2 [74]| N/A

LDL cholesterol, n=8 89.3 [41.5]| 83.5 [19.1] | -5.8 [38.7] | N/A

Triglycerides, n=8 1714 [111.3] | 151.3 [70.6] | -20.1 [119.9] | N/A
Blood pressure (mmHg), n=40¢

Systolic blood pressure |132.9 [19.0] | 129.6 [159] | -3.3 [17.5]| 0.160

Diastolic blood pressure | 80.6 [8.6]| 789 [7.2]| -1.7 [84]]0.230
Body mass index 30.1 [69]| 297 [6.6]| -04 [1.2]|0.100
(kg/m2), n=23¢

aBaseline value represents value 6 months before the index date, and endpoint
value represents value 6 months after the index date.

bStatistical tests cannot be performed due to small sample size.

“Results were not significantly different from baseline (P=0.05), using paired t-test.
HDL =high-density lipoprotein; kg/m2=Fkilogram per square meter; LDL=low-

density lipoprotein; mg/dL=milligram per deciliter; mmHg=millimeter of mercury;
MTM=medication therapy management; NA=not applicable; SD=standard deviation.

the baseline values and the endpoint values (Table 4),
improvements in the hypertension stage were observed in
the post-index period (x*=12.77, P=0.01). For instance, of
16 patients that had pre-hypertension at baseline, 13 (81.3%)
remained at their current stages while 3 (18.8%) had improved
to the normal stage post-index date. Further, half of patients
with stage 1 hypertension at baseline had improved at least 1
stage. Specifically, 1 patient had improved to the normal stage,
and 7 patients had improved to the pre-hypertension stage.
Parallel to the BP analyses, body BMI values at baseline and
endpoint were compared (Table 3). The BMI value at endpoint
decreased from the baseline value. However, the magnitude

of the change was small, and no statistically significant differ-
ences were detected. In addition to the mean differences, the
study examined the change in the proportion of patients who
achieved a normal BMI. The percentage of patients at a BMI goal
increased from 13% at baseline to 22% at endpoint. Looking
at BMI categories (Table 5), similar improvements were noted
(x*=6.39, P<0.05). For instance, of the 11 patients that were
classified as overweight at baseline, 9 (81.8%) remained over-
weight, while 2 (18.2%) had improved to a normal category
at the post-index date. Similarly, 3 patients (33.3%) who were
classified as obese at baseline had improved one stage to the
overweight category at the post-index date.

Il Discussion
The primary purpose of this study was to evaluate the impact
of MTM services among patients with CVD from the self-
insured employer perspective. The results of this study were
consistent with previous studies in which comprehensive MTM
services were provided, indicating improvements in economic
and clinical outcomes in the MTM group.

The economic analyses of this study can be compared with
a few other studies of MTM services that have used a pre- and
post-design with a comparison group.*>*>*% In an attempt
to minimize selection bias, we used a matched pairs analysis
that selected comparison patients based on similarity to MTM
patients with regard to age, disease states, and CCI scores.
Our matched sample was similar in most regards to the MTM
group. Further, patients in our study had similar characteris-
tics to that of patients with CVD reported in prior studies.'**
Additionally, while this study had a relatively small sample
size, it should be recognized that a small sample size (n<100)
is quite common, especially among studies that have evaluated
real-world clinical outcomes.3!#8:50

From an economic perspective, the decrease in CVD-related
pharmacy, all-cause medical costs, and total expenditures
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Cross-Tabulation of Patients by Stages of Hypertension Between Baseline and Endpoint

Endpoint?
Stages of BP at Baseline Baseline? Normal Pre-HTN Stage 1 HTN | Stage 2 HTN Changes P Valueb
(SBP/DBP, mmHg) n (%) n (%) n (%) n (%) n (%) (%) o2
Normal (<120/80) 5 (12.5) 3 2 40.0
Pre-HTN (120-139/80-89) 16 (40.0) 3 13 43.8 1277
Stage 1 HTN (140-159/90-99) 16 (40.0) 1 7 7 1 -56.3 )
Stage 2 HTN (2160/>100) 3 (7.5) 0 1 0 2 0.0
Total 40 (100.0) 7 (18.0) 23 (58.0) 7 (18.0) 3(8.0)

aBaseline value represents value 6 months before the index date, and endpoint value represents value 6 months after the index date.
bStatistically significant difference at P=0.01, using generalization of the McNemar’s chi-square (Bhapkar’s) test for the marginal homogeneity testing.
BP=blood pressure; DBP =diastolic blood pressure; HTN =hypertension; mmHg=millimeters of mercury; SBP =systolic blood pressure.

Cross-Tabulation of Patients by Stages of Body Mass Index Between Baseline and Endpoint

Endpoint?

Stages of Body Mass Index Baseline? Underweight Healthy Overweight Obese Changes P Valueb
(kg/m?) n (%) n (%) n (%) n (%) n (%) (%) 6
Underweight (<18.5) 0 (0.0) 0.0
Healthy (18.5-24.9) 3 (13.0 3 66.7

: 6.39
Overweight (25.0-29.9) 11 (47.8) 2 9 9.1
Obese (=30.0) 9 (39.D 3 6 -33.3
Total 23 (100.0) 0 5(22.0 12 (52.0) 6 (26.0)

4Baseline value represents value 6 months before the index date, and endpoint value represents value 6 months after the index date.
bStatistically significant difference at P<0.05, using generalization of the McNemar’s chi-square (Bhapkar’s) test for the marginal homogeneity testing.

kg/m? = kilogram per square meter.

found in this study was similar to previous studies regarding
pharmacist-provided MTM services, including the Asheville
Project and the Minnesota experience.!®! The decline in
aggregate cost of total expenditures between 6-month pre- and
post-index dates in the MTM group suggests that patients may
have received a patient-specific pharmacotherapy assessment
provided during MTM encounters, resulting in lower expen-
ditures after the index date. In contrast, medical expenditures
of the non-MTM group increased by 63.7% or twice as much
as the MTM group, resulting in an increase of 47.2% of total
expenditures 6 months after the index date. Given our small
sample size and the slightly higher use of ER visits and hos-
pitalizations in the baseline period for the comparator group,
our results could be biased. For example, while significant
and positive, the increase in all expenditures in the non-MTM
group 6 months after the index date could be a result of wors-
ening medical condition during the study period. However, it
is important to note that both groups were similar in terms of
comorbidity at baseline, and reasonable attempts were made to
minimize gross differences.

In terms of cost savings, the study demonstrates the impact
of pharmacist-provided MTM services on positive direct
cost savings ($359.3 per person) in a 6-month period. This

finding is similar to previous studies where direct cost sav-
ings per patient ranged from $71.21 to $290.60.12°135°! The
positive ROI of 1.67 in a 6-month period suggests that MTM
services offered a positive financial benefit for the self-insured
employer. The findings from this study were consistent with
previous studies that reported ROIs between 1.49-12.15.10-12:52
Therefore, similar to prior studies, pharmacist-led MTM ser-
vices are worthwhile to be incorporated as part of the health
insurance benefit package.

In terms of clinical outcomes, several things should be
highlighted. First, this is the first identifiable study that evalu-
ated the effect of MTM services on BMI, which is a major risk
factor of CVD.! Second, the population in the current study
was similar to the CVD populations of previous studies. In this
study, 55% of participants in the MTM group had their BP con-
trolled at baseline, which was consistent with the Minnesota
experience study and the Asheville Project.'™!' Additionally,
the percentage of patients who were classified as overweight or
obese was approximately 87% at baseline, which was consis-
tent with a previous study conducted by Planas et al. (2009).%
Third, although the differences between baseline and endpoint
values of BP and BMI in this study were not statistically sig-
nificant, the magnitude of differences appeared to be clinically
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significant in terms of achieving individualized goals and
changes in disease stages. With respect to BP, this study is
comparable with the results found in the Asheville Project,
which reported improvement in percentages of patients with
BP readings in hypertension stages I and 11."°

The findings of this study support the value of pharma-
cist-provided MTM services as proposed by the American
Pharmacist Association, which states that MTM services
help improve therapeutic outcomes and reduce health care
costs.”® This study provides support for these services from
the perspective of self-insured employers. The findings from
this study can inform self-insured employers of the value and
benefits of pharmacist-provided MTM services. Payers may
use this information to justify why pharmacist-provided MTM
services should be included in their health care benefits to their
beneficiaries as a way to address rising cost concerns, espe-
cially among patients with CVD. Also, this study may provide
a framework for optimizing patient therapeutic outcomes while
ensuring cost savings for policy and decision makers.

Limitations

A number of limitations in this study should be noted. First,
due to the nonrandomized nature of this study, patients’ self-
selection to participate in the MTM program could increase
the potential of selection bias. That is, patients who were more
proactive and engaged in their own health might tend to obtain
MTM services compared with those in the non-MTM group.
Also, physicians may have induced a selection bias because
they may have encouraged patients who had complex drug
regimens to receive MTM services from the PCC. This selec-
tion bias may affect the results in a favorable way for the MTM
group. To minimize the potential selection bias, a matched-pair
method was used to select patients into a comparison group
that had similar characteristics. Next, while unlikely, it is also
possible that participants in the non-MTM group received
MTM services elsewhere, and their visits were cash-based and
not reflected in the claims. The accuracy of pharmacy and
medical expenditures used in the analysis depend on how
claims and codes were billed for each patient. Another limita-
tion was related to the lack of data when physicians dispensed
drug samples to patients in their offices. The use of drug
samples may affect pharmacy expenditures because patients
received drug samples to help decrease their financial burden
instead of filling their prescriptions. Further, we were unable
to track those patients who bought their medications over the
counter, and this limitation might underestimate pharmacy
expenditures. Our study had a relatively small sample size
for both MTM and non-MTM groups. Small sample size may
reduce the power to detect statistically significant differences
or could allow for spurious findings. Further, missing clinical
data further reduced sample size for these analyses.

For the clinical analysis, clinical data were retrieved from an
EMR database, and paper records were not available to supple-
ment missing clinical parameters. Attempts were made to
retrieve patient information from supplemental documents that
had been scanned and attached to the patient profile, but these
forms could not be systematically used. Also, an adjustment for
baseline covariates such as demographic variables (e.g., age and
CCI score) and adherence rates were not included in the clini-
cal analysis. These variables may have an influence on clinical
outcomes, and without a comparison group, our findings may
be biased. Moreover, the effect of MTM services alone is diffi-
cult to measure because the effect of medications could impact
patients’ clinical outcomes. Further, MTM services offered to
patients in the MTM group may not have been consistent with
all pharmacists at the PCC. For instance, some pharmacists
might detect more DRPs than others, which may result in bet-
ter outcomes among their patients as compared with patients
whose problems were not detected. Lastly, the white coat effect
was possible when measuring patients’ BP.

This study may have limited generalizability. First, the study
population was employees and their dependents who enrolled
in a university-based insurance plan, and these patients and
the environment may not be generalizable to other popula-
tions. Second, differences between MTM services offered by
the PCC and other pharmacist-provided MTM services, as
well as beneficiaries’ accessibility to the PCC, may limit the
generalizability of the results to other settings. Because the
PCC clinic is located onsite, it is convenient for employees to
access the service. Therefore, generalizing the study findings to
other settings where accessibility to the service is an issue may
be limited. Finally, the findings of this study were based on a
face-to-face MTM service personally delivered by pharmacists.
It may not be generalized to MTM services for CVD with dif-
ferent delivery methods, such as telephonic interaction, mail
intervention, interactive video, or other qualified health care
practitioners, such as nurses.

Hl Conclusions

Our study provides evidence that MTM services statistically
reduced CVD-related pharmacy and all-cause medical expen-
ditures among participants in the MTM group as compared
with the non-MTM group, and the ROI in a 6-month period
indicated the positive value of MTM services. Further, while
changes in clinical outcomes were not statistically significant,
MTM services demonstrated promising clinical benefits in
terms of achieving goals and improving disease stages. This is
the first known study to document improvements in BMI for
patients receiving pharmacist-provided MTM services. Finally,
this study supports the role of pharmacists in identifying and
addressing DRPs, which leads to better economic and clinical
outcomes for patients with CVD.
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Evaluation of Medication Therapy Management Services for Patients
with Cardiovascular Disease in a Self-Insured Employer Health Plan

ICD-9-CM Diagnosis Codes Used to

Identify CVD in Medical Claims

Code Description

272 Hyperlipidemia

401-405 Hypertension

410-414 Coronary heart disease

415-417 Disease of pulmonary circulation

420-429 Other form of heart disease

428 Heart failure

430-438 Cerebrovascular disease (stroke)

440-448 Disease of arteries, arterioles, and capillaries
451-459 Disease of veins and lymphatics and other diseases
745-747 Congenital cardiovascular anomalies

CVD = cardiovascular disease; ICD-9-CM = International Classification of
Diseases, Ninth Revision, Clinical Modification.
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