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Abstract: Objective: This study aimed to investigate the feasibility of medication therapy management (MTM) in 
atherosclerosis patients. Methods: A total of 92 atherosclerosis patients treated in our hospital were divided into 
the Study Group (SG, n=46, MTM) and the Control Group (CG, n=46, conventional medication intervention and 
management) by Random Number Table. Morisky scores indicating medication adherence at 7 d, 30 d, 60 d and 
90 d after treatment, IL-6 and hs-CRP levels before and at 90 d after treatment, incidences of medication devia-
tion and adverse reactions at 90 d were compared between the two groups. Results: Compared with the CG, the 
SG demonstrated higher Morisky scores at 30 d, 60 d and 90 d during follow-up (P<0.05), lower IL-6 and hs-CRP 
levels at 90 d after treatment (P<0.05), lower incidences of medication deviation and adverse reactions at 90 d 
(P<0.05). Conclusion: MTM significantly consolidated the medication adherence, improved the inflammatory state, 
and reduced the incidences of medication errors and adverse reaction in atherosclerosis patients. 
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Introduction 

With the rapid society development in recent 
years, clear changes are taking place in the life-
style and dietary structure of Chinese people 
who show a dominant aging tendency and are 
challenged by annual increases in the inci-
dence of various cardiovascular and cerebro-
vascular diseases as a result of harmful habits. 
Pathologically, atherosclerosis is a disease 
based on lipodystrophy and characterized by 
lipids, composite glucides or thrombosis with 
endometrial artery involvement; which further 
leads to fibroplastic proliferation and calcare-
ous deposits accompanied by the metamor-
phosis and calcification of the middle cerebral 
artery. Eventually, pathological changes such 
as arterial wall thickening and hardening, and 
vascular stenosis show up [1-3]. In most cases, 
atherosclerosis involves the large- and medi-
um-sized muscular arteries, or even the lumen 
of the arteries, resulting in artery insufficiency, 
ischemia or necrosis of the recipient organs  
or tissues [4, 5]. Atherosclerosis patients may 
have various clinical symptoms presenting ac- 
cording to the degree of vascular lesions and 
ischemia in the involved organs. For example, 

patients with coronary atherosclerosis may 
experience angina pectoris, myocardial infarc-
tion, and arrhythmia; while some have cerebral 
atherosclerosis, cerebral ischemia and ence- 
phalanalosis, as well as renal atherosclerosis 
which manifests as enuresis nocturna, refrac-
tory hypertension, and renal insufficiency. The 
onset mechanism of atherosclerosis is very 
complicated, and its specific causes are not 
explained clearly. Current clinical practice sug-
gests taking intervention therapy as early as 
possible for better prognosis [6, 7]. 

Therapies for atherosclerosis are integrated, 
medication-based or surgical. Medication is 
more frequently adopted in the clinic and guar-
antees treatment quality if conducted on a 
long-term and regular basis. However, some 
studies reported that when subject to subjec-
tive or objective factors, diversified errors are 
possible for some atherosclerosis patients dur-
ing medication treatment, including drug/dose 
missing, overdose or changing the dose, etc., 
which can affect clinical treatment, and raised 
the incidence of adverse reactions and medical 
burdens [8, 9]. Medication therapy manage-
ment (MTM) has emerged in recent years, and 
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it relies on a series of professional services  
provide by physicians for patients based on 
their expertise in pharmacy, involving medica-
tion education, consultancy and guidance, so 
as to raise patients’ medication adherence and 
reduce the incidence of medication errors [10]. 
The concept was first put forward in the United 
States in the 1990s, and then recognized and 
popularized by the United States Government 
in clinical medicine after years of development. 
In practice, MTM plays an active role in reduc-
ing the incidence of adverse reactions and 
medical burden on patients, and improves their 
medication adherence [11]. However, MTM is 
still in the initial stages with a slow speed and 
less clinical studies in China. In recent years, 
the Chinese National Government is paying 
more and more attention to the rational clinical 
medication that MTM is gradually introducing 
to the treatment of chronic diseases and some 
achievements have been made. This study 
aims to analyze MTM feasibility in atherosclero-
sis patients and explore its effects in improving 
the clinical efficacy of atherosclerosis patients, 
in order to provide more reliable medication 
guidelines for them. 

Materials and methods 

General materials 

A total of 92 atherosclerosis patients treated in 
our hospital in 2019 were divided into the study 
group (SG, n=46) and the control group (CG, 
n=46) by a Random Number Table. 

Inclusion criteria: (1) Clinically diagnosed with 
atherosclerosis; (2) Clear conciseness to coop-
erate with the study; (3) Capable of self-care; 
(4) Highly understanding and compliant with 
the intervention; (5) Approval by the Ethics 
Committee of the Taizhou People’s Hospital, 
The Fifth Affiliated Hospital of Nantong Uni- 
versity; (6) Informed consents was given from 
the included patients. 

Exclusion criteria: patients complicated with 
mental diseases, malignant tumors, severe 
chronic diseases, autoimmune diseases, im- 
munodeficiency, severe liver/kidney/heart in- 
sufficiency or chronic infectious diseases, pa- 
tients with poor understanding and self-care 
abilities, and patients who were unable to guar-
antee follow-up were excluded. 

Withdrawal criteria: patients who were lost in 
follow-up, died or who were required to be 
removed during the study were withdrawn. 

Methods 

Both groups were conventionally treated, in- 
cluding vital sign monitoring, dietary and exer-
cise guidance. In addition to medication taken 
according to the physicians’ advice upon visit, 
patients in the CG were regularly followed up by 
the nurses who performed no special interven-
tions but only recorded their drug use state and 
informed them the importance of taking medi-
cation regularly.

In addition to the treatment given to the CG, the 
SG patients were additionally given MTM thera-
py according to following steps: (1) A MTM 
group was established and trained to make 
clear the core elements of MTM, which includ-
ed MTR, PMR, MAP, intervention or proposal of 
references suggestions, documentation and 
follow-up. (2) The element MTR consisted of 
systematic collection of patients’ informati- 
on, covering medication treatment, problems 
therein, list of drugs the patients had taken 
before, and plans for a solution. This step was 
on the one hand to make sure the pharmacist 
fully mastered the information related to the 
medication provided for patients, and on the 
other hand, improve patients’ stress level to 
medical treatment and laid a foundation for 
self-medication management. (3) The element 
PMR mainly focused on listing out the names, 
indications, usage and dose, methods of taking 
and contradictions of drugs used in treatment 
by the pharmacist who informed the patients by 
writing to ensure patients understand the ways 
and methods of medication and to facilitate the 
later-stage medication guides. (4) The element 
MAP principally consisted of information of 
patients, their family members, and the phar-
macist. This step was to build a bridge between 
patients and the pharmacist for medication 
monitoring and consultation. (5) Intervention or 
proposal of reference suggestions were carried 
out based on the specific conditions of patients 
in the SG, and carried out on a daily basis to 
track hospitalized patients, or by phone calls or 
WeChat or through social hospitals in case of 
patients not being hospitalized. (6) Documen- 
tation and follow up were mostly associated 
with registration of medication information to 
form records of a uniform format, facilitating 
exchange with other medical staff and improv-
ing the consistency of treatment. 

Observation indices and interventions

Intergroup comparison of medication adher-
ence after intervention: Morisky scale was 
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used to assess both groups’ medication adher-
ence at 7 d, 30 d, 60 d and 90 d after interven-
tion. The Morisky scale consists of 8 questions 
and has a full score of 8. For questions 1 to 7, 
the answers are “Yes” or “No” and for question 
8, the answers include “never”, “occasionally”, 
“from time to time”, “often” and “always”. 
Patients with a total score under 6 were recog-
nized as poorly adherent, patients with a score 
between 6 and 7 were moderately adherent, 
and patients with a score of 8 were well adher-
ent [12]. 

Intergroup comparison of IL-6 and hs-CRP 
before and at 90 d after intervention: In the 
morning, 5 ml of fasting venous blood was 
drawn from all patients before and at 90 d after 
treatment, and then centrifuged. The serum 
was reserved and stored at -80°C. All samples 
were collected and tested by ELISA kits sourced 
from Beijing Solarbio Science & Technology Co., 
Ltd. for IL-6, and BS-380 automatic biochemis-
try analyzer produced by Minray for hs-CRP. 
Instructions on the kits were strictly complied 
with, and the average of three measurements 
was taken as the final value. 

Intergroup comparison of medication devia-
tions at 90 d after treatment: By follow-up or 
return visits, the incidences of medication devi-
ations at 90 d after treatment, including unau-
thorized adjustment of times or doses of medi-
cation, missing a dose/drug, drug rejection due 
to adverse reactions, and taking over-the-coun-
ter drugs, were recorded and compared be- 
tween the two groups for the difference. 

Intergroup comparison of incidence of adverse 
reactions at 90 d after treatment: By follow-up 
or return visits, the incidences of adverse reac-
tions within 90 d after treatment began; includ-
ing itchy skin, nausea and vomiting, constipa-
tion and diarrhea, gingival hemorrhaging or 
liver/kidney dysfunction, were recorded and 
compared between the two groups for the 
difference. 

Statistical analysis 

Statistical analysis was performed with SPSS 
22.0. In case of numerical data it was expressed 
as Mean ± Standard Deviation, comparison 
studies were carried out through Student’s t 
test. In case of nominal data expressed as [n 

(%)], comparison studies were carried out 
through chi-squared test. Student’s t test was 
used to analyze the differences of continu- 
ous variables between groups. For all statisti-
cal comparisons, significance was defined as 
P<0.05 [13].

Results 

Intergroup comparison of general clinical ma-
terials

According to statistics and comparisons, the 
SG was not statistically different from but was 
comparable with the CG, in general clinical data 
such as gender, average age, educational back-
ground, medical history and marital status 
(P>0.05) (Table 1). 

Intergroup comparison of medication adher-
ence after intervention 

Referring to the Morisky scale, SG and CG 
showed no clear difference at 7 d (P>0.05). At 
30 d, 60 d and 90 d, the SG experienced signifi-
cant increases (P<0.05) and its scores accord-
ingly were significantly higher than the CG’s 
(P<0.05) (Table 2 and Figure 1). 

Intergroup comparison of IL-6 and hs-CRP lev-
els before and at 90 d after intervention 

After testing, the two groups were not statisti-
cally different in IL-6 and hs-CRP levels before 
intervention (P>0.05). At 90 d after interven-
tion, the two indices decreased significantly in 
both groups (P<0.05) and were lower in the SG 
(P<0.05) (Table 3 and Figure 2). 

Intergroup comparison of medication deviation 
at 90 d after treatment 

According to follow-up records, 6 (13.04%) and 
23 (50.00%) cases of medication deviations 
were observed in the SG and the CG respec-
tively, at 90 d after intervention (P<0.05) (Table 
4).

Intergroup comparison of incidences of ad-
verse reactions within 90 d after treatment 
began

Through follow-up comparison, the adverse 
cases, including itchy skin, nausea and vomit-
ing, constipation and diarrhea, totaled up to 6 
(13.04%) in the SG, and 15 (32.61%) in the CG, 



Feasibility analysis of MTM

5087 Int J Clin Exp Med 2020;13(7):5084-5091

sclerosis constitutes the major pathological 
foundation of most cardiovascular and cerebro-
vascular diseases. 

Currently, conservative intervention, medica-
tion and surgery are the major means to treat 
patients with atherosclerosis. Patients who are 
mildly affected are mainly treated conservative-
ly by drugs, and in severe cases, multiple mea-
sures are taken at the same time [14-16]. 
Medication is more recommended in the clinic 
based on its convenience, non-invasiveness, 
and little pain to patients. Regular drug taking 
is an important premise to guarantee the ef- 
fectiveness and safety of clinical treatment. 
However, according to some investigation data, 
most atherosclerosis patients are in a senior 
age with poor adherence to regular drug taking 
due to work, life and individual factors. An 
investigation into 433 atherosclerosis patients 
for medication adherence pointed out that on- 
ly 46.42% of the subjects managed to comply 

Table 1. Intergroup comparison of general clinical materials (
_
x  ± s)/[n (%)]

General clinical materials SG (n=46) CG (n=46) t/X2 P
Gender Male 27 28 0.045 0.832

Female 19 18
Average age (y) 56.98±3.44 57.03±3.22 0.072 0.943
Course of disease (y) <1 5 4 0.224 0.644

1≤ y <2 16 17
2< y ≤5 20 21
>5 5 4

Educational background Illiteracy 3 4 0.341 0.581
Elementary school 7 8
Junior middle school 20 19
Senior high school and college 16 15

Marital status Married 44 43 0.211 0.646
Unmarried 2 3

History of hypertension Y 26 27 0.045 0.833
N 20 19

History of diabetes Y 27 28 0.045 0.832
N 19 18

Table 2. Intergroup comparison of medication adherence 
score after intervention (

_
x  ± s)

Group n 7 d after  
intervention

30 d after  
intervention

60 d after  
intervention

90 d after  
intervention

SG 46 4.71±0.32 5.77±0.41 7.53±0.44 7.71±0.22
CG 46 4.73±0.29 4.89±0.51 5.21±0.45 5.67±0.39
t - 0.314 9.121 25.001 30.9
P - 0.754 <0.001 <0.001 <0.001

Figure 1. Intergroup Comparison of Medication 
Adherence Scores after Intervention. SG and CG 
showed no clear difference in Morisky score at 7 d 
(P>0.05) after intervention; at 30 d, 60 d and 90 d, 
the Morisky score of SG was significantly higher than 
the CG’s (P<0.05); *P<0.05 vs the CG for the same 
index at the same time point.

within 90 d after treatment began 
(P<0.05) (Table 5). 

Discussion

Atherosclerosis is a disease with 
pathological changes mainly includ-
ing reduced arterial elasticity, nar-
rowed arterial lumen, thickening and 
hardening of the arterial wall. Clinical 
studies have pointed out that athero-
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with doctor’s advice, 29.10% often missed 
doses, 15.01% distrusted the prescription, and 
74.60% worried about the adverse reactions 
therefrom. A further investigation revealed that 
95.15% of the patients expected more specific 
and detailed instructions on how to take drugs 
[17, 18]. Another long-term follow-up study of 
80 atherosclerosis patients demonstrated 
that, 49 patients who took drugs regularly had 
an incidence of 10.20% only for various cardio-
vascular events in 2 years, including arrhyth-
mia and myocardial infarction, while the rest 
(n=40) who failed to take drugs had a 2-year 
incidence of cardiovascular events up to 40% 
(P<0.05) [19]. According to those data, athero-
sclerosis patients have problems with consis-
tent drug taking, whereas regular drug taking 
plays an active role in improving prognosis. 
Therefore, it is urgently required to provide a 

forward the MTM deviating from CDTM. Sharing 
the same core concept with CDTM, MTM 
requires instructions from professional medical 
staff to provide patients with professional med-
ication services in order to optimize the treat-
ment effects and reduce adverse reactions 
[21]. MTM has achieved rapid development in 
foreign countries. According to a number of 
studies, drug involvement in clinical treatment 
is negatively associated with the incidence of 
adverse reactions, and a questionnaire survey 
of patients also indicated that MTM improved 
patients’ satisfaction to medical services, and 
even extended their survival [22]. At present, 
there are few studies focusing on MTM in China, 
and it is still in the initial stages. Many an inves-
tigations have shown the high demand of 
patients with chronic diseases on medication 
guidelines. In a multi-center and cross-section-

Table 3. Intergroup comparison of IL-6 and hs-CRP levels before 
and at 90 d after intervention (

_
x  ± s)

Group n
IL-6 (pg/mL) hs-CRP (mg/L)

Before  
intervention

90 d after  
intervention

Before  
intervention 

90 d after  
intervention 

SG 46 49.29±6.31 22.12±3.21 207.19±20.39 55.12±8.28
CG 46 49.77±6.22 33.18±3.31 210.28±18.28 79.21±7.29
t - 0.367 16.269 0.765 14.81
P - 0.714 <0.001 0.446 <0.001

Figure 2. Intergroup Comparison of IL-6 and hs-CRP Levels before and after 
Intervention. Before intervention, no significant difference between the SG 
and CG was found in IL-6 and hs-CRP levels (P>0.05); at 90 d after interven-
tion, the IL-6 and hs-CRP levels in the SG were significantly lower than the 
CG’s (P<0.05); &P<0.05 vs the CG for the same index at the same time 
point.

practical and feasible medica-
tion guide for atherosclerosis 
patients. 

MTM includes a series of pro-
fessional services provided  
by pharmacists with technical 
strengths in medicine, includ-
ing medication education, con-
sultancy and guidance. It is 
developed to improve patien- 
ts’ medication adherence and 
clinical treatment effects, red- 
uce the incidence of medica-
tion deviation and unreason-
able medical burdens on pa- 
tients [20]. This model was 
first developed in the United 
States on the basis of the 
CDTM proposed by ACCP. 
According to the model, doc-
tors have an agreement wi- 
th qualified pharmacists to au- 
thorize the latter in a written 
form to provide patients with 
medication treatment and ser-
vices, including evaluation of 
patients’ conditions and ad- 
verse reactions, medication 
treatment related tests, moni-
toring and adjustment of the 
medication program. In 2004, 
the pharmaceutical organiza-
tion of 11 countries (including 
the United States) officially put 
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al anonymous study, 60% of the patients never 
heard of MTM, 80% never received any medi-
cation review service, 78% never recorded the 
drugs they took, and 86% never participated in 
any activity or plan related to drug manage-
ment. However, 56% of them believed that 
medication service was of great importance, 
and 70% found the active role of one-on-one 
medication guidance to improving their condi-
tions [23]. 

This study analyzed the feasibility of MTM in 
atherosclerosis patients by setting up two 
groups. According to its results, at 7 d after 
intervention, SG and CG showed no significant 
difference in the scores of medication adher-
ence, but at 30 d, 60 d and 90 d, the score  
of the SG was significantly higher than the CG’s. 
Previous studies have figured out that MTM 
improves patients’ medication adherence fr- 
om medication guide and self-management. 
Compared with simple health education, MTM 
incorporated patients’ subjective factors to 
raise their subjective initiative, which means 
that they can actively participate in their medi-
cation, and the effects were outstanding [24]. 
In this study, traditional atherosclerosis medi-
cation management model was made simple 
by reminding patients to take drugs regularly 
through phone calls or return visits, and ex- 
plain to them the consequences of irregular 
medication and the advantages of regular med-
ication on prognosis. In MTM, medication man-
agement was carried out through collecting 

patients’ information, recording the treatme- 
nt conditions, establishing medication records 
and cooperating with community medical ser-
vices, which provided doctors more detailed 
treatment references to markedly elevate the 
treatment effects, evidenced by the lower IL-6 
and hs-CRP levels in the SG. This can be attrib-
uted to the fact that IL-6 and hs-CRP are inflam-
matory factors widely used as indicators in the 
clinic, and their levels directly reflect the inflam-
matory state of the body. Atherosclerosis is a 
type of inflammatory disease. Through MTM 
intervention, the clinical symptoms of patients 
were improved, and the inflammation state was 
also significantly alleviated, which is reflected 
in the reduction of IL-6 and hs-CRP levels in 
laboratory tests. Patients’ understanding of 
their conditions, the importance of regular me- 
dication and the medical program was en- 
hanced. Imperceptibly, they were be more will-
ing to participate in the treatment and actively 
maintained their optimism in treatment. Con- 
sequently, medication adherence was signifi-
cantly raised. 

Besides, atherosclerosis patients’ medication 
deviation and treatment-related adverse reac-
tions in MTM were also studied. According to 
the results, after MTM, patients in the SG had 
an incidence of medication deviation of only 
13.04%, and for patients in the CG, it was 
50.00%. The incidence of adverse reactions 
was 13.04% in the SG and 32.61% in the CG. 
Those data prove that MTM is capable of signifi-

Table 4. Intergroup Comparison of Medication Deviation within 90 d after the Treatment Began [n 
(%)]

Group n Unauthorized adjustment of 
times or doses of medication

Dose/drug 
missing,

Drug rejection due to 
adverse reactions

Taking over-the-
counter drugs

Total  
incidence 

SG 46 2 (4.35) 3 (6.52) 0 (0.00) 1 (2.17) 6 (13.04)
CG 46 5 (10.87) 8 (17.29) 6 (13.04) 4 (8.70) 23 (50.00)
t - - - - - 14.553
P - - - - - <0.001

Table 5. Intergroup comparison of incidence of adverse reactions within 90 d after treatment began 
[n (%)]

Group n Itchy skin Nausea and 
vomiting 

Constipation 
and diarrhea 

Gingival  
hamorrhage

Liver/kidney 
dysfunction 

Total  
incidence

SG 46 2 (4.35) 2 (4.35) 1 (2.17) 1 (2.17) 0 (0.00) 6 (13.04)
CG 46 3 (6.52) 4 (8.70) 2 (4.35) 3 (6.52) 3 (6.52) 15 (32.61)
t - - - - - - 4.998
P - - - - - - 0.025
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cantly reducing the incidence of medication 
deviation and adverse reactions. By analysis, 
the major factors affecting medication devia-
tion were subjective, such as worries about 
adverse reactions, no faith in the treatment 
program, and missing dose, etc. Actually, pa- 
tients’ low involvement principally accounted 
for the medication deviation, while MTM cou- 
ld improve it by health education, medication 
records/consultancy, and measures against 
problems in medication treatment. Eventually, 
patients established good self-drug manage-
ment behaviors and consciousness, and the 
incidences of medication deviation and adverse 
reactions were reduced as the advantages of 
MTM. 

In conclusion, MTM significantly consolidated 
the medication adherence, improved the in- 
flammatory state, and reduced the incidences 
of medication errors and adverse reaction in 
atherosclerosis patients. However, this study 
was defective in following aspects: (1) Limited 
number of samples, resulting in incomprehen-
sive conclusions. (2) Failure in long-term follow-
up and insufficient exploration of MTM’s shap-
ing effects of patients’ self medication man-
agement consciousness. Future studies shall 
be based on a larger sample size and a longer 
duration, in order to provide atherosclerosis 
patients with more accurate and detailed theo-
retical basis of medication treatment.  

Acknowledgements

This work was supported by the Discussion and 
practice of medication therapy management 
for chronic diseases based on Internet [grant 
number GLZL201903].

Disclosure of conflict of interest

None.

Address correspondence to: Huilian Hua, Depart- 
ment of Pharmacy, Taizhou People’s Hospital, The 
Fifth Affiliated Hospital of Nantong University, No. 
399, South Hailing Road, Hailing District, Taizhou 
225300, Jiangsu, China. Tel: +86-0523-86606347; 
E-mail: huilianhua0317@163.com

References 

[1] Haga N, Akaihata H, Hata J, Aikawa K, Yanagi-
da T, Matsuoka K, Koguchi T, Hoshi S, Ogawa 
S, Kataoka M, Sato Y, Ishibashi K, Suzuki O, 

Hashimoto Y and Kojima Y. The association be-
tween local atherosclerosis of the prostatic ar-
tery and benign prostatic enlargement in hu-
mans: putative mechanism of chronic ischemia 
for prostatic enlargement. Prostate 2018; 78: 
1001-1012.

[2] Cai B, Thorp EB, Doran AC, Sansbury BE, Dae-
men MJ, Dorweiler B, Spite M, Fredman G and 
Tabas. MerTK receptor cleavage promotes 
plaque necrosis and defective resolution in 
atherosclerosis. J Clin Invest 2017; 127: 564-
568.

[3] Xie L, Gu Y, Wen M, Zhao S, Wang W, Ma Y, 
Meng G, Han Y, Wang Y, Liu G, Moore PK, Wang 
X, Wang H, Zhang Z, Yu Y, Ferro A, Huang Z and 
Ji Y. Hydrogen sulfide induces keap1 S-sulfhy-
dration and suppresses diabetes-accelerated 
atherosclerosis via Nrf2 activation. Diabetes 
2016; 65: 3171-3184.

[4] Virtue A, Johnson C, Lopez-Pastraña J, Shao Y, 
Fu H, Li X, Li YF, Yin Y, Mai J, Rizzo V, Tordoff M, 
Bagi Z, Shan H, Jiang X, Wang H and Yang XF. 
MicroRNA-155 deficiency leads to decreased 
atherosclerosis, increased white adipose tis-
sue obesity, and non-alcoholic fatty liver dis-
ease: a novel mouse model of obesity paradox. 
J Biol Chem 2017; 292: 1267-1287.

[5] Skeoch S, Cristinacce PLH, Williams H, Pem-
berton P, Xu D, Sun J, James J, Yuan C, Hatsu-
kami T, Hockings PD, Alexander MY, Waterton 
JC and Bruce IN. Imaging atherosclerosis in 
rheumatoid arthritis: evidence for increased 
prevalence, altered phenotype and a link be-
tween systemic and localised plaque inflam-
mation. Sci Rep 2017; 7: 827-827.

[6] Li H, Mani S, Wu L, Fu M, Shuang T, Xu C and 
Wang R. The interaction of estrogen and 
CSE/H(2)S pathway in the development of ath-
erosclerosis. Am J Physiol Heart Circ Physiol 
2017; 312: H406-H414.

[7] Ma H, Lin H, Hu Y, Li X, He W, Jin X, Gao J, Zhao 
N, Pan B and Gao X. Relationship between 
non-high-density lipoprotein cholesterol and 
carotid atherosclerosis in normotensive and 
euglycemic Chinese middle-aged and elderly 
adults. Lipids Health Dis 2017; 16: 55-55.

[8] Merhi-Soussi F, Kwak BR, Magne D, Chadji-
christos C, Berti M, Pelli G, James RW, Mach F 
and Gabay C. Interleukin-1 plays a major role 
in vascular inflammation and atherosclerosis 
in male apolipoprotein E-knockout mice. Car-
diovasc Res 2005; 66: 583-593.

[9] Ridker PM, MacFadyen JG, Thuren T, Everett 
BM, Libby P and Glynn RJ; CANTOS Trial Group. 
Effect of interleukin-1β inhibition with cana- 
kinumab on incident lung cancer in patients 
with atherosclerosis: exploratory results from a 
randomised, double-blind, placebo-controlled 
trial. Lancet 2017; 390: 1833-1842.

mailto:huilianhua0317@163.com


Feasibility analysis of MTM

5091 Int J Clin Exp Med 2020;13(7):5084-5091

[10] Ndefo UA, Moultry AM, Davis PN and Askew R. 
Provision of medication therapy management 
by pharmacists to patients with type-2 diabe-
tes mellitus in a federally qualified health cen-
ter. P T 2017; 42: 632-637.

[11] Nuffer W, Gilliam E, Thompson M and Vande 
Griend J. Establishment and implementation 
of a required medication therapy management 
advanced pharmacy practice experience. Am J 
Pharm Educ 2017; 81: 36-36.

[12] Schwartz EJ, Turgeon J, Patel J, Patel P, Shah 
H, Issa AM, Knowlton OV, Knowlton CH and 
Bain KT. Implementation of a standardized 
medication therapy management plus ap-
proach within primary care. J Am Board Fam 
Med 2017; 30: 701-714.

[13] Johnston TP, Korolenko TA and Sahebkar A. P-
407-induced mouse model of dose-controlled 
hyperlipidemia and atherosclerosis: 25 years 
later. J Cardiovasc Pharmacol 2017; 70: 339-
352.

[14] Power MC, Tingle JV, Reid RI, Huang J, Sharrett 
AR, Coresh J, Griswold M, Kantarci K, Jack CR 
Jr, Knopman D, Gottesman RF and Mosley TH. 
Midlife and late-life vascular risk factors and 
white matter microstructural integrity: the ath-
erosclerosis risk in communities neurocogni-
tive study. J Am Heart Assoc 2017; 6: e005608.

[15] Bories GFP and Leitinger N. Macrophage me-
tabolism in atherosclerosis. FEBS Lett 2017; 
591: 3042-3060.

[16] Libby P. Interleukin-1 beta as a target for ath-
erosclerosis therapy: biological basis of CAN-
TOS and beyond. J Am Coll Cardiol 2017; 70: 
2278-2289.

[17] Wang Y, Han Z, Fan Y, Zhang J, Chen K, Gao L, 
Zeng H, Cao J and Wang C. MicroRNA-9 inhibits 
NLRP3 inflammasome activation in human 
atherosclerosis inflammation cell models th- 
rough the JAK1/STAT signaling pathway. Cell 
Physiol Biochem 2017; 41: 1555-1571.

[18] Katsiki N, Mantzoros C and Mikhailidis DP. Adi-
ponectin, lipids and atherosclerosis. Curr Opin 
Lipidol 2017; 28: 347-354.

[19] Chistiakov DA, Melnichenko AA, Myasoedova 
VA, Grechko AV and Orekhov AN. Mechanisms 
of foam cell formation in atherosclerosis. J Mol 
Med (Berl) 2017; 95: 1153-1165.

[20] Ruscitti P, Cipriani P, Masedu F, Romano S, Be-
rardicurti O, Liakouli V, Carubbi F, Di Benedetto 
P, Alvaro S, Penco M, Valenti M and Giacomelli 
R. Increased cardiovascular events and sub-
clinical atherosclerosis in rheumatoid arthri- 
tis patients: 1 year prospective single cen- 
tre study. PLoS One 2017; 12: e0170108-
e0170108.

[21] Brown WI, Cernusca D and Roehrich L. Evalua-
tion of a hybrid training module for community 
pharmacy staff providing hypertension medi-
cation therapy management. J Pharm Pract 
2018; 31: 183-189.

[22] Schwartz JK and Smith RO. Integration of med-
ication management into occupational the- 
rapy practice. Am J Occup Ther 2017; 71: 
7104360010p1-7104360010p7. 

[23] Jeon N, Staley B, Johns T, Lipori GP, Brumback 
B, Segal R and Winterstein AG. Identifying and 
characterizing preventable adverse drug 
events for prioritizing pharmacist intervention 
in hospitals. Am J Health Syst Pharm 2017; 74: 
1774-1783.

[24] Tam SHY, Hirsch JD and Watanabe JH. Medica-
tion regimen complexity in long-term care fa-
cilities and adverse drug events-related hospi-
talizations. Consult Pharm 2017; 32: 281-284.


