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Nallasamy ef al.: Impact of Pharmacist Intervention on Compliance and Low-Density Lipoprotein Goals

The objective of this work was to assess the pharmacist provided telephonic patient educational interventions,
designed to improve the management of lipid levels and reduce the non-compliance of lipid-lowering
medications. This work was a prospective study. The participants were 60 adults (intervention group with
30 and control group with 30) with cardiovascular disease prescribed lipid-lowering drugs to manage
dyslipidemia. Patients in the intervention group were advised regarding lipid management and compliance
with therapy by a pharmacist through regular face-to-face counseling and telephonic counseling. Control
group patients were received standard medical care. The primary outcome measure was the percentage of
patients who achieved a goal low-density lipoprotein below 100 mg/dl+5 % and improvement in adherence
to the prescribed medications after 2 mo. In the intervention group, a significant difference was observed
in the low-density lipoprotein levels and improvement in adherence after 2 mo of pharmacist intervention.
The study demonstrated that pharmacists’ individualized telephonic counseling had positive impacts on the

management of lipid levels, including improved medication compliance.
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Cholesterolisavital lipid molecule in our body, buttoo
muchcholesterolinourbody cancause manyproblems.
Cholesterol disorders are clinically significant due
to an increase in the risk of cardiovascular diseases
and stroke. Hypercholesterolemia causes 2.6 million
deaths (4.5 % of the total) per year. The control
of Total Cholesterol (TC) is one of the key public
health campaigns worldwide. According to the
World Health Organization report, reducing 10 % of
serum cholesterol in men aged 40 has been reported
to reduce 50 % of cardiovascular diseases within 5
y. A similar serum cholesterol level decrease in men
aged 70 y can result in an average 20 % decrease in
cardiovascular disease rate in the next 5 yfl.

The pharmacologic treatment of hyperlipidemia
is generally used to prevent heart diseases. Recent
developments in the treatment of dyslipidemia are
mostly based on different clinical trials. Currently,
many safe and effective drugs are available for the
treatment of hyperlipidemia. Several studies have

reported that Low-Density Lipoprotein (LDL) values
are above the recommended target levels in most
patients!?. This is an important issue. There are
several reasons for poor control of cholesterol levels.
Among the many factors, poor adherence to the
prescribed medication is one of the key reasons for
poor control of cholesterol levelst.

A study conducted exposed that 47.5 % of newly-
treated patients are not followed the initial statin
therapy!®. Similarly, a meta-analysis reported that 60
% of patients discontinue their statins within 6 mo of
treatment commencement!®. A cohort study recently
noted that the discontinuation rates in the primary
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care settings were higher than those in clinical trials,
signifying that non-compliance is one of the key
issues in controlling cholesterol levels!®!.

Efforts to reduce non-compliance are necessary,
especially in lipid-lowering therapy. Studies have
been published on the impact of counselling provided
by pharmacists in the management of cholesterol
levels!’#l. Pharmacists have a crucial role in reducing
nonadherence in patients by providing advice on
medications. But the effective management of this
system requires long-term face-to-face counseling,
which may not be feasible for large numbers of
patients or those living in remote areas. An alternate
approach to improve compliance and treatment
outcomes is telephone follow-up in addition to
regular face-to-face counseling. A similar study was
conducted by Ma et al.). In their study, pharmacists
delivered an intervention on lipid-lowering medication
adherence were studied among 689 patients with
coronary heart disease in a developed country. The
aim of our study has been designed to assess the
impact of personalized telephone follow-up on the
management of LDL and non-compliance among
cardiovascular disease patients receiving lipid-
lowering drug therapy. This study was expected
to understand pharmacists' impact on providing
telephonic intervention in a developing country like
India.

MATERIALS AND METHODS

The study was conducted after the institution ethics
committee approval (JKKNCP/PP/Ethics/4525818).
In this study, Cardiovascular Disease (CVD) patients

were defined according to World health organization
criterial’”.  Patients were recruited from the
outpatient department of tertiary care hospital,
Erode, Tamilnadu, India. Patients included in the
study if he/she was aged between 30 and 85 y with
cardiovascular disease, taking at least aspirin or other
therapies (ticlopidine, clopidogrel, and warfarin,
etc.) and patients received refill lipid-lowering drugs
(niacin, B-Hydroxy B-methylglutaryl-CoA reductase
inhibitors, fibrates, or bile acid sequestrants, etc.)
past 6 mo period. Patients having baseline fasting
LDL above 130 mg/dl were included in the study.
Patients who were able to understand and speak
Tamil and had a telephone/mobile phone in their
homes were selected for the study. Written informed
consent was obtained from each study participant.
The key endpoints of the study were the percentage
of patients at goal LDL below 100 mg/dl+5 %
(excluding patients with Triglyceride (TG)>400 mg/
dl), (A goal LDL below 105 mg/dl was selected based

on%5 % laboratory assay margin of error).

Intervention:

Atotal of 60 patients were selected for the study based
on inclusion and exclusion criteria. Patients were
randomized to the intervention group and control
group (usual care) based on the inclusion criteria. A
randomization schedule was used with the help of a
computer to create a list of random numbers. Patients
randomized in the intervention group were followed
by the pharmacist after physician consultation, as
described below. Control group (usual care) patients
were informed of their lipid levels and also informed
to contact the physician for further follow-up (fig. 1).

Selection of patients based on inclusion an
exclusion criteria

A

Usual Care Group

v
Baseline Lipid profiles
and Adherence assessment

(No Follow-up D

Reassessment of Lipid profiles and Adherence ‘

Randomization

Intervention Group

v
Baseline Lipid profiles
and Adherence assessment

(2 months pharmacist fo]low—u@

‘ Reassessment of Lipid profiles and Adherence ‘

Comparision of Lipid profile
and Adherence Scores

A 4
Statistical Analysis

Fig. 1: Study design of inclusion and exclusion criteria
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Outcomes:

Lipid profiles were recorded at baseline and end
of the study period (2 mo). Patients enrolled in
the intervention group were provided face-to-
face counseling after physician consultation. Each
patient was extensively counseled/explained on the
proper use of the drugs after the regular physician
consultation. In addition to that, every week, the
pharmacist regularly telephoned intervention group
patients for 2 mo. During telephonic communication,
more importance was placed on drug therapy's
necessity in reducing the risk of cardiovascular
events. Patients were questioned about possible side
effects, general well-being, and specific reasons for
nonadherence if necessary. The counseling includes
providing information about the use of drugs,
dose, and frequency of prescribed drugs. Dietary
advice was also briefly provided. By using the data
collection questionnaire, information regarding
patient demographics, sex, age, education, medical
history, and co-morbidities was collected. Adherence
assessment was obtained through the 8-item self-
report Morisky Medication Adherence Scale
(MMAS)!'. Based on the score of MMAS, adherence
was valued as follows; high adherence (=8), medium
adherence (6 to 8), and low adherence (<6). Patients
who had a low or moderate rate of adherence were
considered nonadherent.

Statistical analysis:

Data were analyzed in Statistical Package for the
Social Sciences/16 using Fisher’s exact test and
paired t-test. The threshold for statistical significance

TABLE 1: BASELINE PATIENT DEMOGRAPHICS

was set at p< 0.05.
RESULTS AND DISCUSSION

Hyperlipidemia increases the risk of cardiovascular
diseases, and control is essential for preventing
cardiovascular complications. Nonadherence to the
prescribed medication is one of the key factors of
treatment failurel'?. In this study, an attempt has
been made to improve compliance and treatment
outcomes by telephonic follow-up in addition to
regular face-to-face counseling. A total of 60 patients
were included in this study based on inclusion and
exclusion criteria. 30 patients were enrolled in each
group of the study, and none of the patients were lost
to follow-up in the study period. Baseline parameters
were similar in both groups. No statistically
significant differences were found (Table 1).

Both gender, and sex differences have been reported
in the diagnosis, pathophysiology, and treatment of
dyslipidemial’*'¥. Lipid profiles are similar in both
genders until childhood, but after puberty, lipid
levels physiologically vary. LDL levels commonly
increase from young adulthood to 60 y of age in men
and 70 y in women. After that LDL levels generally
decrease!'™. In our study, a high prevalence rate of
dyslipidemia in the male population was observed.
This difference in prevalence may be due to female
sex hormones, mainly estrogen, which offers a
protective effect against the increase of lipid or TG
levels, such a protective role of estrogen has been
previously reported!'®). The higher prevalence rate
in males may be because of metabolic changes,
sedentary lifestyles, and work pressure coupled with
a lack of physical inactivity!'”.

Gender Intervention (n=30) Usual Care (n=30) p value
Gender wise distribution of patients (n=60) 400 400

Male (41) 22 (73.3 %) 19 (63.3 %) 0.58
Female (19) 08 (26.7 %) 11 (36.7 %)

Age wise distribution of patients (n=60) 400 400

<50y old 02 (6.7 %) 04(13.3 %) 0.67
>50y old 28 (9.3 %) 26 (86.7 %)

Risk factor distribution in the participants (n=60) 400 400

0 risk factors 2(6.7 %) 2(6.7 %) 0.28
1 risk factor 6(20 %) 5(16.7 %) 0.39
2+ risk factors 22(73.3 %) 23(76.7 %) 0.34
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In this study, the distribution of risk factors that
contributed to elevated lipid levels in both groups
was found to be hypertension, diabetes, HDL<40 mg/
dl, and smoking (Table 2). No statistically significant
differences were found in the risk factors.

Lipid profiles were recorded at baseline, at the end
of the study period (2 mo). In 2 mo, the study period,
every week pharmacist regularly telephoned to
intervention group patients and provided information
as specified previously. In the pharmacist intervention
group, the baseline TC value was 240+36.5 mg/dl.
After 2 mo of pharmacist intervention, it was reduced
to 180+32.5 mg/dl, and the average change was
about -60+36.2 mg/dl. Similarly, in the pharmacist
intervention group, the baseline LDL was 159+31.8
mg/dl. It was reduced to 89+27.6 mg/dl after 2 mo
of pharmacist intervention, and the average change
is about -70+£31 mg/dl. TC and LDL reduction were
found to be statistically significant (p<<0.05).

In the pharmacist intervention group, the baseline TG
value was 172+94.2 mg/dl. After 2 mo of pharmacist
intervention, it was reduced to 171£83.9 mg/dl,
and the average change was about -1+103.4 mg/dl.
Similarly, in the pharmacist intervention group, the
baseline HDL was 42+07.8 mg/dl. After 2 mo of
pharmacist intervention, it was changed to 43+6.10
mg/dl, and the average change is about +1£06.80
mg/dl. TG and HDL reduction was found to be
statistically nonsignificant (p>0.05) (Table 3).

In the usual care group, the baseline TC value was
227+32.7 mg/dl. After 2 mo, it was reduced to 202+34.6
mg/dl, and the average change was about 25+39.8.
Similarly, in the usual care group, the baseline LDL
was 149+35.4 mg/dl. After 2 mo, it was reduced into
114427.9 mg/dl, the average change is about -35+28.3.
TC and LDL reduction were found to be statistically
significant (p<0.05).

TABLE 2: DISTRIBUTION OF RISK FACTORS CONTRIBUTED TO INCREASED LIPID LEVEL

Risk factors Intervention (n=30) Usual Care (n=30) p-value
Hypertension 26 (29.2 %) 28(26.2 %) 0.35
Diabetes 21(23.6 %) 25(23.4 %) 0.41
HDL<40 mg/dl 16(18.0 %) 19(17.8 %) 0.37
Smoking 08 (9.0 %) 13(12.1 %) 0.39

Note: p value stands for calculated probability of findings observed; *p<0.05 significant

TABLE 3: DISTRIBUTION OF LIPID LEVELS

Lipid Level (mg/dl) Baseline (mg/dl)

Final (mg/dl)

Average change p-value (Within group)

Distribution of lipid levels among usual care group

TC 227+32.7 202+34.6 -25+39.8 0.028
TG 156+65.8 144+61.9 -12160.2 0.073
LDL 149+35.4 114+27.9 -35+28.3 0.019
HDL 44112.9 47:11.7 +3£9.1 0.214
Distribution of lipid levels among intervention group

TC 240+36.5 180+32.5 -60+36.2 0.031
TG 172+94.2 171+83.9 -1£103.4 0.117
LDL 159+31.8 89+27.6 -70+31.4 0.038
HDL 42+07.8 43+6.10 +1+06.80 0.396

Note: TC=Total Cholesterol; TG=Triglycerides; LDL=Low-Density Lipoprotein; HDL=High-Density Lipoprotein; p value stands for calculated

probability of findings observed; *p<0.05 significant
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In the usual care group, the baseline TG value
was 156+65.8 mg/dl. After 2 mo, it was reduced to
144+61.9 mg/dl, and the average change was about
-12+60.2 mg/dl. Similarly, in the usual care group, the
baseline HDL was 44+12.9 mg/dl. It was changed to
47+11.7 mg/dl after 2 mo, and the average change
is about +34+9.1 mg/dl. TG and HDL reduction was
found to be statistically nonsignificant (p>0.05). In
the intervention group, the number of patients who
had baseline LDL<105 mg/dl was nil. After 2 mo of
pharmacist intervention, the number of patients who
had LDL<105 mg/dl was 14. The number of patients
who had baseline LDL between 105-130 mg/dl was
6. After 2 mo of pharmacist intervention, the number
of patients who had LDL between 105-130 mg/dl was
9. Similarly, the number of patients who had baseline
LDL between 131-160 mg/dl was 13. After 2 mo of
pharmacist intervention, the number of patients had
LDL between 131-160 mg/dl was 6. The number of
patients who had baseline LDL>160 mg/dl was 11.
After 2 mo of pharmacist intervention, the number of
patients who had LDL between 160 mg/dl was 1 (Table
4). This result demonstrated a significant improvement
in LDL control through a pharmacist-provided
telephonic intervention. The pharmacist intervention
resulted in statistically significant increases (p<0.05) in
achieving the goal LDL.

Similarly, in the usual care group, the number of
patients who had baseline LDL<105 mg/dl was nil.
After 2 mo, the number of patients who had LDL<105
mg/dl was 9. The number of patients who had baseline
LDL between 105-130 mg/dl was 8. After 2 mo, the
number of patients who had LDL between 105-130
mg/dlwas 7. Similarly, the number of patients who had
baseline LDL between 131-160 mg/dl was 12. After
2 mo, the number of patients who had LDL between
131-160 mg/dl was 10. The number of patients who

had baseline LDL>160 mg/dl was 10. After 2 mo,
the number of patients who had LDL between 160
mg/dl was 4. This result demonstrated a significant
improvement in LDL control without pharmacist
intervention (p<0.05). The differences in LDL and
TC control between the pharmacist intervention
group and the usual care group were statistically
significant (p<0.05). Significant reduction in lipid
management was observed in the control group also
but the percentage of reduction of lipid level was
more in the intervention group. Similar results were
obtained by a study conducted by Till e al. In their
study, out of 88 patients, in the pharmacist group,
the average reduction in LDL levels was 30.1 mg/
dl (an average decrease of 18.5 %)['8. The average
LDL decrease in the usual care group was 16.8 mg/
dl, (an average decrease of 6.5 %). The results were
statistically significant (p<0.05). And in a similar
study conducted by Nola et al. stated that LDL
was reduced in the pharmacist intervention group,
compared with an increase in the control group™’.

In this study, among 30 patients in the intervention
group, 7 (23.3 %) patients had an MMAS score of
less than 6, and 23 (76.6 %) patients' scores ranged
in the medium or high range between 6-8. But, in
the usual group, among 30 participants, 5 (16.6 %)
patients had MMAS scores less than 6, and 25 (83.3
%) patients ranged in the medium or high range
between 6-8. After 2 mo of telephonic counseling,
in the intervention group, one patient was found an
MMAS score of less than 6 (MMAS mean score 5.5).
But, in the usual group, the baseline of 5 patients
was nonadherent (MMAS mean score 7.2), and after
2 mo, seven patients were found to be nonadherent
(MMAS mean score 7.6) (Table 5). This study
observed a significant improvement in nonadherence
in lipid management through a pharmacist-provided
telephonic intervention.

TABLE 4: DISTRIBUTION OF LOW-DENSITY LIPOPROTEIN LEVEL

LDL level (mg/dl)

Number of patients (n=30) Baseline

Number of patients (n=30) Final

Impact of pharmacist counseling on LDL goals

<105 0 (0 %) 14(46.66 %)
105-130 6(20.0 %) 9(30.0 %)

131-160 13(43.33 %) 6(20.0 %)

>160 11(36.66 %) 1(3.33 %)

LDL goals of the usual care group

<105 0(0 %) 9(30.00 %)
105-130 8(26.66 %) 7(23.33 %)
131-160 12(40.00 %) 10(33.33 %)
>160 10(33.33 %) 4(13.33 %)
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TABLE 5: IMPACT OF TELEPHONIC COUNSELLING ON MEDICATION ADHERENCE

Medication Adherence Baseline

After 2 mo p-value

Changes in Medication Adherence MMAS Mean scores of intervention group after 2 mo telephonic counselling (N=30)

Total number of Patients

having MMAS Score<6 7 (23.33 %)

MMAS Mean Score (N=30) 7.2

1(3.33%) -

5.5 0.028

Changes in Medication Adherence MMAS mean scores of usual care group after 2 mo telephonic counselling (N=30)

Total number of Patients
having MMAS Score<6

MMAS Mean Score (N=30) 7.2

5 (16.66 %)

7 (23.33 %) -

7.6 0.117

Similarly, Ma et al. conducted a 1 y randomized trial
to evaluate the pharmacist delivered an intervention
on lipid-lowering medication adherence among 689
patients with coronary heart disease’. At the end of the
study period, the authors observed that approximately
two-thirds of subjects reached their LDL goal, and
high adherence rates were also observed for beta-
blocker and angiotensin-converting enzyme inhibitor
medications. There are some limitations to this study.
This study was designed with a small sample size.
Despite the small convenience sample, we were able to
show an association between pharmacist intervention
and lipid management. Further confirmation of these
findings, a larger sample may provide insight into the
pharmacist’s impact on lipid management. Also, we
did not assess if the LDL reduction was due to factors
other than the profession of the individual providing
care, such as brands of drugs prescribed and patient
knowledge of a diet.

Although regular medical care can be effective in
increasing compliance with therapy!?*?!l, they are not
easily accessible for people located in remote area and
also patients have to come regularly for face-to-face
counseling. An alternative is telephone follow-up by
a pharmacist, which can help patients to maintain
compliance with therapy, and know about laboratory
tests and physician appointments. This study exposed
the pharmacist’s contribution to improving the
effectiveness of cholesterol management in patients
with dyslipidemia.

In conclusion, this study confirms that the healthcare
team includes pharmacists in lipid management,
providing better lipid level reductions. And also,
pharmacist-provided  information reduces the
nonadherence level in patients. The impact of
pharmacist intervention in lipid management may
reduce long-term cardiovascular complications. The
telephonic follow-up model may reduce the cost
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associated with face-to-face counseling and help
implement it in people residing in remote areas.
Further studies are required to analyze the cost
difference.
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