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ABSTRACT
Purpose: As the aging of Chinese population, health care services for the elderly are becoming increasingly important concerns
in China, which has led to the development of pharmaceutical care for elderly patients in mainland China. However, the current
status is not thoroughly discussed before. The present study aims to describe the history, current status and the future directions of
pharmaceutical care for elderly patients in mainland China.
Methods: A comprehensive literature search was undertaken using several databases: Pubmed, Embase, Web of Science,
National Knowledge Infrastructure (CNKI) and wanfang following the guidelines for narrative reviews. The search period was from
inception of data bases to December 01, 2020. 11 studies are included in this narrative review related to pharmacist-provided
geriatric pharmaceutical care.
Findings: The modern national health system of mainland China lay the foundation of pharmaceutical care for elderly patients
and promoted its development. Up to now, Chinese clinical pharmacists have provided pharmaceutical care for elderly patients
in areas of medication therapy management (MTM), management of medications for infectious diseases and specialty pharmacy
services.
Implications: Pharmaceutical care for elderly patients in mainland China has achieved progresses, however, challenges
remain. Better education system, training system and career ladder system should be built to improve the competencies of clinical
pharmacists and provide better services for elderly patients.
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INTRODUCTION
In 2018, there were 167 million adults aged ≥ 65 years in China,
accounting for 11.9% of the country’s total population, and the
number will reach 300 million in 2035 [1]. Older people are known
to have multiple disease states and take multiple medications.
Besides, the pharmacokinetics and pharmacodynamics of elderly
patients alter significantly, resulting in higher chances of exposure
to drug-related problems, drug-drug interactions or drug-disease
interactions [2,3]. There is undesired adverse drug events (ADEs)
lead to prolonged hospitalizations, increase morbidity or mortality
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and increase economic costs [4,5]. Therefore, there is a demand
to establish pharmaceutical care for elderly patients in mainland
China.
The discipline of clinical pharmacy in mainland China was
first established in the early 1980s, when the ministry of health
(MOH) selected 12 pilot hospitals to tentatively provide clinical
pharmaceutical care [6]. Built on the success of these pilot
programs, in 2005, the MOH issued a series of documentations
regarding clinical pharmacists and clinical pharmacy [7]. Under the
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guidance of these policies, major Chinese pharmacy organizations
such as the Chinese Pharmaceutical Association (CPA), the Chinese
Medical Association (CMA) and the Chinese Hospital Association
(CHA) started to establish national programs and training bases to
provide clinical training for pharmacists and preceptors. Along with
the healthcare reform in China, hospitals began to hire pharmacists
with clinic experiences and skills to provide pharmaceutical direct
patients care at hospital wards, including pharmaceutical care to
elderly patients. Pharmaceutical care to elderly patients in China
has demonstrated its value in improving medication adherence and
reduced hospitalization in old patients with chronic diseases, such
as chronic obstructive pulmonary disease (COPD) [8].
The concept of pharmaceutical care for elderly patients in China
was first described in 2007 [9]. Since then, clinical pharmacists in
China have been providing a variety of pharmaceutical care activities
for elderly patients both inside and outside hospital. The aim of the
present narrative review was to summarize the development and
the current status of pharmaceutical care for elderly patients in
mainland China. Challenges and future opportunities in geriatric
pharmaceutical care will then be discussed.

METHODS
A comprehensive literature search was undertaken using
several databases: Pubmed, Embase, Web of Science, National
Knowledge Infrastructure (CNKI) and wanfang following the
guidelines for narrative reviews [10]. The search terms, such as
“pharmacy services”, “pharmaceutical care”, “pharmaceutical
services”, “elderly patients”, “elderly”, “old”, “old patients”, “China”,
or “mainland China” and so on, were used appropriately to the
database itself. Exclusion critera were non-original articles, nonEnglish or non-Chinese, abstracts without papers, providers were
not pharmacists, patients <65 years old, and studies from Taiwan,
Hongkong and Macao. Some articles in Chinese were excluded
without describing specific measurements or interventions. We
also searched references lists of included papers manually and
duplications were then checked by titles and abstracts. The search
period was from inception of data bases to July 31, 2020. The
search approach is outlined in Figure 1, and 11 studies are included
in this narrative review related to pharmacist-provided geriatric
pharmaceutical care.

Figure 1: Flowchart of literature search.
Abbreviations: WHO: World Health Organization; CFDA: China Food and Drug Administration; MoH: Ministry of
Health; MoE: Ministry of Education.

RESULTS
From the synthesis of the literature search, pharmacists have
explored a variety of pharmaceutical care services to elderly
patients in mainland China (Table 1). These activities can be
summarized into the following three areas: (1) medication therapy
management (MTM); (2) management of medications for infectious
diseases; (3) specialty pharmacy services.

Pharmaceutical Care in Chronic Disease Management
and the Safe Use of Medications in Elderly Patients
MTM is a term used to describe a broad range of health care
services provided by pharmacists. One of the core elements of MTM
is medication therapy review (MTR), which is a systematic process
of collecting patient-specific information, assessing medication
therapies to identify medication-related problems, developing a
prioritized list of medication-related problems, and creating a plan
C 2021 Open Access Journal of Biomedical Science

to resolve them [11]. MTM programs are demonstrating positive
clinical, economic, and humanistic outcomes across diverse patient
population in various patient care settings, including elderly
patients both within and outside hospitals [12].

Since 1990, chronic diseases like hypertension and COPD have
been the leading causes of death in elderly patients in China [13].
Thus, pharmacists have directed their pharmaceutical care efforts
in the MTM of chronic diseases to identify and resolve medicationrelated problems or DRPs. DRPs are events or circumstances
involving drug therapy that actually or potentially interferes
with desired health outcomes [14]. One described the MTR to
community-dwelling older adults (n=102) in the southwest China
[15]. Two hospital clinical pharmacists conducted regular MTRs, on
average two times a month, at a community health center. Within
the study period (May 2015 to July 2016), pharmacist identified
489 DRPs (an average of 4.8 per patient) and almost 98% of
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patients had at least one DRP. The number of medications for each
patient was significantly associated with the presence of DRPs.
Pharmacists made 526 recommendations to address the identified
DRPs, an average of 1.1 interventions per DRP identified. A total of
68.1% of these recommendations were accepted by primary care
providers and 60.9% of them were implemented. However, the
study did not evaluate the effect of recommendations on clinical
outcomes. Poor medication adherence diminishes the health, such
as reducing the occurrence rate of DRPs, improving quality of life.
Elderly patients with chronic diseases or risk factors frequently
require treatment with multiple medications, placing them at

increased risk for nonadherence [16]. Pharmacists are providing
effective interventions to improve medication compliance and other
pharmaceutical care activities to help elderly patients managing
their chronic diseases. These interventions include developing
individualized drug regimens, attending daily multidisciplinary
team rounds, providing education on medications and diseases
state management including lifestyle changes to patients, and
monitoring medication effectiveness and safety such as adverse
drug reactions (ADRs). Several studies described pharmacists’
interventions and their positive impacts on the management of
hypertension and COPD [17-19].

Table 1: Main studies on the pharmaceutical services in mainland China.
Theme

Author/
Year/
Region

Method

Patients/ Setting

Intervention/
Measurement

Outcomes/ Discoveries

Hypertension

Li 2018
Taizhou [17]

Randomized
controlled study

102 elderly patients
with hypertension

Pharmacists provided
supervision and consultation
on medications and reviewed
patients’ orders.

The control of blood pressure,
compliance, knowledge about
medications and degree of
satisfaction were improved.

Yan 2014
Chengdu [18]

Randomized
controlled study

96 elderly patients
with COPD

Pharmacists provided
pharmacy services like
guidance or supervision on
medication, psychological
guidance and patients
education.

Pharmacy services improved
CAT scores (20.07±4.96 VS
27.99±3.75) and mMRC grade
(2.56±0.49 VS 2.76±0.59)±
hospitalization±16.53±6.29
VS 13.68±4.27) d and
treatment costs (14 173.49±6
293.3 VS 11 274.26±5 930.28
were improved

COPD

DRPs

ADR/ADE
mornitoring

Management
of antiinfection
medications

C

Chen 2016
Haikou [19]

Yang et
al. 2018
Chongqing
[15]

Randomized
controlled study

Retrospective
analysis

80 eldely patients with
COPD

Pharmacists collaborated
with doctors to develop
treatment plans to monitor
patients’ medication processes
and prevent ADRs and drug
interactions.

102 communitydwelling older adults

Pharmacists provided
medication therapy review
(MTR), Investigated drugrelated problems for patients

Li 2017
Chengdu [22]

Cross-sectional
study

6337 older patients

The Beers and STOPP criteria
were used to identify PIM. A
multivariate logistic regression
study was used to identify the
predictors of PIM use.

Hu 2019
Chengdu [25]

Delphi study

Inpatients

Pharmacists conducted a
literature review and a Delphi
process

Zhou 2019
Beijing [34]

Retrospective
analyse
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Elderly patients with
pulmonary infections

846

Pharmacists analyzed
concentrations of vancomycin
and built and evaluated a
model.

Pharmacy services improved
CAT scores (20.60±5.37 VS
23.20±5.07) and mMRC grade
(2.54±0.54 VS 2.83±0.64)
significantly.

A total of 489 DRPs were
identified common categories
were under-treated (27.8%),
over- or under-dose (18.8%)
and monitoring (17.8%);
Pharmacists may play a
vital role in addressing
the DRPs and optimize
pharmacotherapy through
MTR service located in
community health centers

A high frequency of PIM in
China was showed. The Beers
criteria had a higher detection
rate and were more sensitive
for assessing PIM of older
adults in China.
42-trigger tool was
developed to identify ADEs in
Chinesegeriatric inpatients.
A population
pharmacokinetic model
was established to estimate
the pharmacokinetics
characteristics of Chinese
geriatric patients with
pulmonary infections
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Liu et al. 2019
Beijing [35]

Zhang 2017
Shanghai [29]

Li 2014
Changsha [8]

Cancer

Jin 2018
Zhejiang

Prospective
population
pharmacokinetic
analysis

41 older patients

Cost-effectiveness
analysis

108 elderly patients
with acute lower
respiratory tract
infection

Pharmacists performed a costeffectiveness analysis

84 elderly patients

Ultrafiltration technology was
employed

Experimental study

Randomized
controlled study

90 elderly cancer
patients

Certain drugs or drug classes are considered to be potentially
inappropriate medications (PIMs) in older adults because of their
high risk of adverse reactions or lack of sufficient evidence of
treatment efficacy, especially there is a safer alternative. The use of
PIMs has been linked to adverse health outcomes, such as increased
morbidity, hospitalization, and healthcare costs [20]. Explicit
criteria such as the American Geriatrics Society (AGS) Beers criteria
and the Screening Tool of Older Persons’ Prescription (STOPP) in
Europe can be used to detect the use of PIMs in older adults [21].
There have been two studies describing the detection of PIMs in
Chinese hospitalized older adults using these explicit criteria [5,8].
One study assessed PIMs among 6337 hospitalized patients, and
72.48% of patients were identified as PIM-users according to the
2012 AGS Beers Criteria [5]. The most prevalent PIMs identified
were benzodiazepines (34.40%). Increasing age, female gender,
and the number of prescribed medications predicted PIM use
[22]. Another study evaluated PIMs in 863 hospitalized patients
using the 2015 AGS Beers Criteria, and 80.2% of patients received
at least on PIM. The most prevalent PIMs identified were protonpump inhibitors, and the number of prescribed medications are an
important factor associated with PIM use [23]. However, there are
currently no data in China regarding PIMs in community-dwelling
older adults.

Elderly patients with multiple co-morbid illness and taking
multiple medications are especially vulnerable to ADEs that have
high prevalence rates [24]. The global trigger tool is a method of
retrospective medical record review that identifies possible harm
in hospitalized patients using “triggers”. One research aimed to
develop an appropriate trigger tool to detect ADEs in Chinese
geriatric inpatients by combining a literature review with the
Delphi method [25]. In the study, a Delphi process was conducted
with a group of experts composed of 13 physicians, 4 clinical
pharmacists, and 1 nurse. Based on the survey, 42 triggers in five
categories (laboratory index, plasma concentration, antidotes,
C 2021 Open Access Journal of Biomedical Science

Pharmacists performed
a prospective population
pharmacokinetic analysis

Pharmacists provided
medication therapy review
(MTR) and TDM regularly.

A population pharmacokinetic
model for voriconazole was
developed, Age and CYP2C19
phenotype were found
to significantly influence
voriconazole clearance, the
optimal dosage strategies
in specific clinical scenarios
were proposed
Levofloxacin ST had relatively
higher cost-effectiveness
ratio for the treatment of
acute lower respiratory tract
infection in elderly patients
The correlation between the
free and total vancomycin
concentration was poor.
Developed a method
that is suitable for use in
protein-binding studies of
vancomycin.

The adverse reaction rates of
blood system digestive system
and skin were decreased.
Moreover, the severe adverse
reaction rate decreased
significantly (11.1% VS
33.3%).

clinical symptoms and intervention) were retained in the tool.
The next step is to test these triggers to identify ADEs in Chinese
geriatric inpatients.
However, elderly patients in China are overall suffering
from a severe shortage of pharmaceutical services [25], such
as the management of warfarin. Warfarin is a widely used oral
anticoagulant with a high risk of bleeding. In elderly patients,
warfarin therapy is especially challenging because it has a more
complex and impressionable metabolic process and more sensitive
metabolic characteristics in the body [26]. Many studies talked
about assessing the knowledge level regarding warfarin therapy
and the corresponding influence [27], providing pharmaceutical
care in hospital anticoagulation clinics (HACs) [28] or online
through the communicate tool Tencent QQ in general patients
[29]. Only one case report shared a successful experience that
pharmacists cooperated with physicians to deal with an elderly
female with atrial fibrillation [30].

Pharmaceutical Care in the
Antimicrobials in Elderly Patients

Management

of

Management of antimicrobials in elderly patients is challenging
for healthcare providers due to variable pharmacokinetics and
pharmacodynamics [31]. Therefore, it is important that pharmacists
play a role in the healthcare team to optimize antimicrobial
dose, interval and duration in this patient population. In order to
evaluate appropriate antimicrobial dosing regimens, one of the
frequently used tools by pharmacists is the pharmacokinetic–
pharmacodynamic (PK–PD) model. In 2014, Li et al. [32] employed
the ultrafiltration technology to reveal the correlation between the
free and total vancomycin concentrations, which was proved to
be poor using this method. In 2019, another group estimated the
population pharmacokinetics of vancomycin in Chinese geriatric
patients with pulmonary infections. In this study, a total of 125
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steady-state trough concentrations from 70 elderly patients were
retrospectively collected and a one-compartment model was
established. The final validation showed that the model was stable
and could be used to develop initial vancomycin dosing regimens
for elderly patients [33]. Similarly, a population pharmacokinetic
model for voriconazole was developed. It was found out that age
and CYP2C19 phenotype significantly influenced voriconazole
clearance and the model helped to optimize dosage strategies in
specific clinical scenarios [34].

Problems related to the management of perioperative
antimicrobial therapy for aged patients have long been a
prominent issue globally, pharmacists in China also try to tackle
these challenges [35]. One study discussed about the role of
pharmacists in intervening the perioperative antimicrobial therapy
for elderly patients with diabetes underwent surgery [36]. In the
study, pharmacists supervised the utilization of perioperative
antimicrobials by taking a role in ward rounding, case discussion
and medication consultation. After intervention, the utilization of
combination drug therapy, total cost, duration of antibiotics therapy,
unreasonable prescription and preventive usage of antimicrobials
decreased significantly. However, more need to be done in the
management of antimicrobials for elderly patients by pharmacists
in China and more important roles should be played in analyzing
the antibiotic prescribing patterns, optimizing antibiotic use in
inpatients, outpatients and patients dwelling in communities.

Pharmaceutical Care in Oncology in Elderly Patients

Specialty pharmacy focuses on high cost, high touch medication
therapy for patients with complex disease states. And a pharmacist
provides specialty pharmacy services to optimize pharmaceutical
care outcomes through ensuring appropriate medication use
and maximizing adherence [37]. There are about 14 million new
cancer patients annually worldwide, and more than 8 million
died of this fatal disease [38]. Management of chemotherapeutics
and cancer pain control are serious problems for cancer patients.
Therefore, the use of specialty pharmacies is expanding in oncology
pharmacy practice in the developed countries during the last
decades [39]. And studies have shown that clinical pharmacists
in China are playing increasingly important roles in the oncology
teams to promote therapy effect by providing consultation or
treatment recommendations for patients and doctors [40,41].
In 2018, an article talked about pharmacists’ role in dealing with
common adverse reactions of intravenous chemotherapy in elderly
patients with cancer. Ninety elderly patients receiving intravenous
chemotherapy were randomly divided into two groups. In the
study group, 45 patients underwent clinical treatment via routine
pharmaceutical intervention. The occurrence of adverse reactions
and the quality of life of patients were observed. Results showed
that the incidence of severe adverse reactions in the study group
decreased by 11.1% (P <0.05) and patients’ quality of life increased
significantly [41]. On the other hand, the necessity of pain control
in elderly cancer patients has been emphasized a long time ago
[42]. However, to our knowledge, there are only few case reports
discussed the roles of pharmacists in this area. In 2017, a case
report showed that a pharmacist participated in the standardized
treatment of cancer pain in an elderly patient with advanced gastric
cancer. In this study, pharmacist assisted physicians to improve
the individualized treatment plan for the patient and guided the
rational use of opioids which improved the patient’s treatment
compliance and treatment effect and ensures reasonable use of
medications [43].
C
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DISCUSSION
The present study describes the current status of
pharmaceutical care for elderly patients in mainland China for
the first time. In short, pharmaceutical care for elderly patients
has achieved desirable progress over the past decades, however,
challenges remain.

Lack of Nationwide Standard and Guidance for
Pharmaceutical Services

As mentioned above, pharmacists in China have attempted to
provide MTM services or specialty pharmacy services for elderly
patients. However, until now, there is few MTM or specialty pharmacy
related standard and guidance have been published by pharmacy
associations in mainland China. In contrast, as early as 2005, the
American Pharmacists Association and National Association of
Chain Drug Stores Foundation of America had established a MTM
service model, which included 5 core elements: a medication
therapy review, a personal medication record, a medication action
plan, intervention and/or referral for drug therapy problems,
and documentation and follow-up [44]. Developed on the basis of
those service models, MTM services are demonstrating positive
clinical, economic, and humanistic outcomes across diverse patient
population including elderly patients both within and outside
hospitals [45]. Therefore, MTM service models are urgently needed
in China, so that Chinese pharmacists can learn to provide better
MTM services for elderly patients and encourage elderly patients
to be full participants in their health care. The ultimate goal is to
optimize therapeutic effectiveness, prevent adverse events and
achieve optimal medication therapy goals for elderly patients [46].
Similarly, the board of pharmacy specialties (BPS) in the
USA has been built to certify pharmacists to improve patient
outcomes through specialized care since 1976 [47]. Board
certification through the BPS is recognized as a worldwide gold
standard for determining which pharmacists are qualified to
contribute at advanced practice levels [48]. Now, there are over
42,000 pharmacists are BPS board certified in eleven specialties.
Those specialties include ambulatory care pharmacy, cardiology
pharmacy, critical care pharmacy, geriatric pharmacy, infectious
diseases pharmacy, nuclear pharmacy, nutrition support pharmacy,
oncology pharmacy and so on. The BPS certified pharmacists play
vital roles in the management of high cost, high touch medication
therapy for patients with complex disease states [49].

In short, the establishment of standards, guidelines and
laws has been proved to be useful and necessary to promote the
development of pharmaceutical services worldwide [50]. China, at
its initial stage of the development of pharmaceutical services for
elderly patients, should establish its own standards, guidance and
laws or learn to make use of those global tools. In 2020, a group
of hospital pharmacists from Xiangya Hospital, located in central
China, identified PIMs in Chinese community‐dwelling older adults
using the 2019 American Geriatrics Society (AGS) Beers Criteria
[30]. The study concluded that the potential use of PIMs in elderly
patients dwelling in communities is high, and the AGS Beers
Criteria are a useful tool. However, as mentioned in the study, the
medications listed in the AGS Beers Criteria were mainly available
in the USA, and some medications that are usually used in other
countries such as China may not be included in the list [3]. In 2017,
experts from the Rational Drug Use Branch of Chinese Association
of Geriatric proposed the PIM criteria for older adults in China
on the basis of the 2017 AGS Beers Criteria, which were country848
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specific PIM Criteria [9]. It’s a good example that Chinese experts or
pharmacy organizations make use of and localize global guidance
or criteria.

The Pharmacy Education and Training Systems are
Faulty

A previous review article pointed out that although clinical
pharmacy education has become an important part of the Chinese
pharmacy education system and has developed a structure
including undergraduate, graduate, and postgraduate programs,
there are barriers and weaknesses existed [51]. The fact is that
the curriculum structure and content for undergraduate programs
needed to be improved to make it more practical and systematic,
most faculty members of pharmacy colleges lack any clinical
experience or background, and the practical elements of clinical
pharmacy programs did not ﬁt for purpose in a way. Clinical
pharmacists are demonstrating positive outcomes including
reducing adverse events [30], improving rational use of medications
[52] and decreasing medical cost [53]. Besides, statistically, there
are more than 450,000 clinical pharmacists working in clinic
wards in mainland China, according to the data from the CMA,
which creates opportunities and lays a foundation for the further
development of pharmaceutical services for elderly patients in
mainland China. The first step we need to take is to improve the
nationwide education and training system of clinical pharmacists.
To fulfill the urgent demand for skillful and experienced pharmacy
graduates, cooperation between pharmacy colleges and hospitals
must be strengthened to teach appropriate knowledge and skills
to pharmacy students, since teachers with a clinical pharmacy
background and clinical experience have been demonstrated to
be ideal preceptors for clinical pharmacists [54]. It is therefore
suggested that hospital pharmacists play more important roles in
teaching college courses. Moreover, more clinical pharmacy training
programs should be created by MOE or other related pharmacy
associations in China.

Clinical Pharmacists have not been Fully Accepted by
Society

Clinical pharmacists have not been fully accepted by doctors,
nurses or patients, and cooperation between clinical pharmacists
and other clinical practitioners is limited too [55]. One survey
revealed that full-time clinical pharmacy services have made
limited progress in China until recently and physicians’ perceptions
and attitudes toward clinical pharmacy services or clinical
pharmacists are not positive enough [56]. This phenomenon
results in a negative feedback that pharmacists’ wish to face
directly to patients is not strong. A survey explored the perceptions
of community pharmacists towards the barriers to implementation
of pharmaceutical care [57]. It was shown that pharmacists spent
most of their work time on performing prescription checks and
providing patients with directions for drug administration, dosage
or precautions, but they tended to ignore health promotion within
and outside of pharmacy settings. The respondents also pointed
out that lack of external conditions, time, clinical skills, economic
incentive and enough support from other health professionals
were the main barriers to the implementation of pharmaceutical
care. In nowadays, those factors may still restrict the development
of pharmaceutical care services for elderly patients.

Too Consolidated and Dominated by the Change of
Health Care System Reform

In modern China, the health care system underwent two
C 2021 Open Access Journal of Biomedical Science

milestone reforms in the 1980s and 2009, respectively. The former
one waived the highly centralized and bureaucratic delivery
system, and the later one aimed to develop a comprehensive health
care system to provide universal coverage of basic health care for
all Chinese citizens [58]. Along with the reform of the health care
system, the MOH launched the training and education programs
accordingly. The development of clinical pharmacy services
has undergone adjustments synchronously with those reforms
and policies. As a result, the development of clinical pharmacy
didn’t focus on the therapy and management of medication
while paying too much attention to following and meeting the
restrictions of reforms and policies [59]. According to the China
Health Statistics Yearbook of 2017, diseases with relative high
prevalence rates for older populations in China are cardiovascular
diseases, cerebrovascular diseases, digestive system diseases,
respiratory diseases, urogenital diseases, and musculoskeletal
diseases. Therefore, China should preferentially establish specialty
pharmacy service criteria for the diseases listed in the Yearbook, so
that pharmacists provide a better cover of the diseases with high
morbidity in elderly patients.

CONCLUSION

Pharmaceutical care for elderly patients in mainland China
has achieved progress, however, challenges remain. In order to
improve the comprehensive competencies of clinical pharmacists
in China, a better education system, training system and career
ladder system should be built. Future studies need to pay attention
to pharmaceutical services for elderly patients in areas of MTM,
management of anti-biotics and specialty pharmacy.
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