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Abstract

Objective: This study aimed to assess the impact of clinical pharmacist services addition to cardiac rehabilitation program,

on high sensitivity C-reactive protein and echocardiographic parameters. Methods: The study was a prospective; randomized,

controlled study. A total of 40 post-acute coronary syndrome (ACS) patients participating in cardiac rehabilitation program

were randomly allocated to either the control group (n = 20) or the clinical pharmacist-provided services group (n = 20). High

sensitivity C-reactive protein (hs-CRP) and echocardiographic parameters (left ventricular end systolic volume (LVESV), left

ventricular end systolic volume (LVEDV) and ejection fraction (EF%) were compared between both groups at baseline and after

3 months. Results: After three months of follow-up, the intervention group showed a significant decrease in the percent change

of hsCRP, LVESV and LVEDV compared to the control group. However, there was no statistical difference in the percent change

of ejection fraction between both groups. Conclusion: Addition of clinical pharmacist services to cardiac rehabilitation program

had resulted in marked decrease in hs-CRP, LVESV and LVEDV. Understanding the impact of the clinical pharmacist-provided

services in post-ACS patients may encourage clinical implementation of this model in cardiac rehabilitation programs.

BACKGROUND:

One of the main causes of mortality worldwide is Coronary artery disease (CAD) 1.

In developing countries, cardiovascular diseases caused about eighty percent of deaths 2. In 2014, CAD was
responsible for about 23.14% of total deaths in Egypt3.

Atherosclerosis is the underlying cause of CAD. Inflammation contributes to the process of atherosclerosis
from the plaque formation till its rupture. Hence, biochemical markers of inflammation were investigated as
noninvasive indicators of underlying atherosclerosis and as a success marker of therapeutic and preventive
interventions.4

High sensitivity C-reactive protein (hs-CRP) is currently the best validated inflammatory biomarker. it has
become as an independent predictor of vascular risk similar to systolic blood pressure ,even more, it was
superior to non-HDL-C5.

There has been a positive correlation between levels of hs-CRP, plaque ruptures risk and coronary artery
remodeling grade6. Hence, hsCRP has been used clinically to detect that risk in both primary and secondary
prevention settings7.

Cardiac rehabilitation programs is a recommended intervention by the American College of Cardiology the
American Heart Association in reducing coronary events and mortality in CAD patients8.

Cardiac rehabilitation impact on inflammation was previously documented by the reduction of serum hs-
CRP concentrations in CAD patients9.
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Despite their benefits, these programs are still underutilized. Although cardiac rehabilitation programs have
significantly lowered CAD mortality, we are constantly searching for new modalities to further improve
outcome and influence disease progression.

Whereas previous studies have repeatedly proved the favorable effects of clinical pharmacist interventions on
outcomes of chronic diseases patients 10, none of these studies have evaluated the impact of clinical pharmacist
services added to cardiac rehabilitation program on inflammatory marker , hs-CRP, in post-acute coronary
syndrome (ACS) patients.

The aim of our study was to assess the impact of clinical pharmacist services addition to cardiac rehabilitation
program, on inflammation and echo-cardiographic evidence.

METHODS:

The study was a prospective; randomized, controlled study. The study protocol was revised and approved
by the research ethics committee for experimental and clinical studies at faculty of pharmacy, Ain Shams
University, Cairo, Egypt on 11 February, 2015, number (49). The study was performed in accordance with
the Declaration of Helsinki. Clinical Trail.gov registration No. NCT02922140. The study participants
were recruited from cardiac rehabilitation unit. The included patients were (1) diagnosed with ACS by
cardiologist;(2) followed-up at the cardiac rehabilitation unit; (3) 20–79 years of age; (4) able to perform
regular physical activity according to patients’ self-assessment and cardiologist judgment; (5) attending at
least 12 exercise sessions of the cardiac rehabilitation exercise program and (6) reachable by telephone.

The exclusion criteria were cognitive impairment, terminal illness, severe arrhythmia, systemic or cardiac
inflammatory diseases, inability to communicate or incapacities hindering patients from medication admin-
istration at home.

A total of 40 post-ACS patients were randomly allocated to either the control group (n = 20) or the clinical
pharmacist-provided services group (n = 20). The control participants received standard medical care by a
cardiologist, while the intervention group received standard medical care plus clinical pharmacist-provided
services. Details on standard medical care and clinical pharmacist-provided services have been previously
published11.

All patients participated in a 3-months cardiac rehabilitation (CR) program. It included two days/week
supervised exercise sessions and educational talks.

The target heart rate was calculated according to Karvonen formula: [(maximal heart rate-resting heart
rate*%exercise intensity) + resting heart rate]. The target heart rate was 40% of the maximal heart rate for
the first month, 60% for the second month and 80% for the third month without dyspnea, pain, exhaustion
or ST-segment depression¿2mm based on the initial exercise tolerance test using a modified Bruce protocol.

MEASURES

At baseline, patients’ demographics and cardiovascular disease risk factors were recorded.

The following data were collected at baseline and after three months for all participants.

High sensitivity CRP Echocardiographic parameters: left ventricular ejection fraction (EF%), left ventricular end diastolic volume (LVEDV) and left ventricular end systolic volume (LVESV). STATISTICAL ANALYSIS: Statistical analysis was performed using GraphPad 6 (GraphPad Software, Inc, La Jolla, CA, USA). Data were expressed as the median and interquartile range for quantitative non-parametric measurements, as the mean and SD for parametric data and as numbers and percentages for categorical data. The percent change after treatment between the two groups was compared using unpaired t-test and Mann–Whitney U-test. Fisher’s Exact was used to compare categorical data. A cutoff for p-value < 0.05 was considered to be significant. RESULTS: BASELINE EVALUATION:

At baseline, there was no significant difference between the two groups in terms of patient demographics, risk
factors for cardiovascular disease (hypertension, diabetes mellitus, smoking status, dyslipidemia, obesity or
family history), hsCRP or echocardiographic parameters. Table 1 shows medications administered by both
groups at baseline and after 3 months.

ENDOF STUDY EVALUATION:

The intervention group showed a significant decrease in the percent change of hsCRP compared to the control
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group (Table 2).

The test group showed a highly significant decrease in the percent change of LVESV and LVEDV compared
to the control group. There was no statistical difference in the percent change of ejection fraction between
both groups (Table 2).

DISCUSSION:

The current study was undertaken to evaluate whether the addition of clinical pharmacist services to cardiac
rehabilitation program versus cardiac rehabilitation program alone can influence the inflammatory marker
high sensitivity C-reactive protein and echocardiographic parameters.

The current study demonstrated that the implementation of clinical pharmacist services in cardiac rehabili-
tation unit can improve the inflammatory status in post-ACS patients represented by a significant decrease
in the level of hs-CRP in clinical pharmacist-provided services group versus the control group. The clinical
pharmacist-provided services group also showed a significant decrease in the percent of change in LVESV
and LVEDV compared to the control group. However, there was no statistically significant increase in the
percent of change of ejection fraction.

The benefits of clinical pharmacist-provided services in chronic disease management have long been
documented10. Clinical pharmacist can optimize drug adherence, adjust drug doses and promote drug
therapy adherence. An important intervention of clinical pharmacist-provided services is to educate patients
about their disease and drugs which might help improve the medication adherence. Hopefully, this evidence
will encourage the incorporation of clinical pharmacist in cardiac rehabilitation programs. In our opinion,
the addition of clinical pharmacist to the already present services of the cardiac rehabilitation including the
exercise sessions may have a positive impact on the post-ACS patients’ morbidity and mortality. Future
studies are needed to confirm the current results.

CONCLUSION:

The addition of clinical pharmacist services to cardiac rehabilitation program had resulted in marked decrease
in hs-CRP, LVESV and LVEDV. Future studies are required to confirm our results. Finally, future studies
are needed to evaluate the impact of clinical pharmacist-provided services addition to cardiac rehabilitation
program on CVD morbidity and mortality among post-ACS patients.
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Table 1. Medications Administered by both Groups at baseline and After 3 months.

variable variable Test (n=20) Test (n=20) Control (n=20) Control (n=20)

No. % No. %
Beta blockers
(Bisoprolol
2.5mg)

Before 18 90 19 95

After 19 95 18 90
ASpirin (75mg) Before 20 100 20 100

After 20 100 20 100
clopidogrel (75
mg)

Before 20 100 20 100

After 20 100 19 95
ACEI/ARB
(Enalapril 10mg)

Before 18 90 16 80

After 20 100 18 90
Statins
(Atorvastatin
80mg)

Before 19 95 20 100

After 20 100 20 100
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variable variable Test (n=20) Test (n=20) Control (n=20) Control (n=20)

Sublingual
nitrates
(isosorbide
dinitrate 5mg)

Before 4 20 6 30

After 20 100 6 30
ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

ACEI=Angiotensin
converting
enzyme
inhibitor;
ARB=
Angiotensin
receptor
blocker

Table 2. High Sensitivity C-reactive Protein And Echocardiographic Parameters For Both
Groups At Baseline And After 3 Months

Variable Variable Variable Test (n=20)
Control
(n=20) p-value

hsCrp (mg/l) Median (IQR) Before 7.79
([4.08,22.85])

7.39
([2.62,21.17])

.4903 a

After(%change) -12.72
([-39.17,29.62])

32.22
([-26.69,133.6])

.0439 a

LVESV (ml) Mean (SD) Before 45.2 ([18.93]) 47.25 ([19.7]) .739 a

Median (IQR) After (%change) -7.69 ([-14.88,
-5.06])

3.84
([-5.38,10.48])

.0048 b

LVEDV (ml) Mean (SD) Before 95.8 ([23.93]) 96.15 ([23.52]) .963 a

Median (IQR) After (%change) -5.30 ([-17.36,
-2.43])

1.30
([-4.22,9.95])

.0087 b

EF% Mean (SD) Before 55.15 ([8.81]) 54.05 ([12.93]) .7549 a

Median (IQR) After (%change) 2.487
([-2.246,7.665])

1.02
([-6.103,3.943])

.3872 b
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Variable Variable Variable Test (n=20)
Control
(n=20) p-value

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.

hs-CRP=high
sensitivity C
reactive
protein;
LVESV=left
ventricular end
systolic
volume;
LVEDV=left
ventricular end
diastolic
volume;
EF%=ejection
fraction. a

Statistical
test: Unpaired
t-test, P-value
> 0.05: non-
significant. b

Statistical
test: Mann-
Whitney test,
P-value >
0.05: non-
significant.
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