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Background: Prior to 2015, clinical consultation was the only clinical service provided by

clinical pharmacists in Changsha Second Hospital. Between 2015 and 2017, a train-the-trainer

program was implemented to train clinical pharmacists to provide pharmaceutical care and to

conduct clinical research. The objective of the study is to examine the impact on the clinical

services provided by pharmacists after the implementation of the train-the-trainer program.

Patients and methods: Between 2004 and 2014, all completed clinical consultation

activities were tallied and summarized. The results from the tallied consultation activities

were used as a baseline for clinical activities provided by pharmacists prior to the training.

A structured training program was implemented between 2015 and 2017 to train clinical

pharmacists to provide pharmaceutical care. After the implementation of the training pro-

gram was completed, all clinical activities provided by pharmacists between January 2017

and December 2017 were documented in the clinical workload form. The clinical activities

completed by each pharmacist were tallied and summarized.

Results: Between 2004 and 2014, a total of 6569 (average 657 per year) pharmacy consultations

were requested and completed from a total of 44 departments. In 2017, a total of 15,078 hrs of

clinical activities were logged. The pharmacists completed 3481 consultations in 2017 (an

increase of 430%), averaging 316 consultations for each pharmacist and 271.8 hr per pharmacist.

Over 2000 hrs (of the 15,078 hrs) were spent on direct patient care by the pharmacists.

Conclusion: This study shows that there was a 430% increase in clinical pharmacy

consultation services provided by the clinical pharmacists after the implementation of the

training program. This is directly related to the number of well-trained pharmacists available.

After the implementation of the train-the-trainer program, the range of services as well as the

number of clinical services and clinical hours spent on providing pharmaceutical care have

significantly increased.

Keywords: clinical pharmacy, pharmacy consultation, pharmacy services, pharmaceutical

care

Introduction
Clinical pharmacy services are integral parts of patient care. It has been shown that

clinical pharmacy services have reduced morbidity and mortality rates, reduced hospi-

talization and provided economic benefits to health-care system.1–3 In 2009, the National

Health and Family Planning Commission of the People’s Republic of China introduced

an aggressive policy to provide affordable and equitable basic health care for everyone in

China by 2020. The areas of focus for the reform include expansion of insurance

coverage for more than 90% of the people, creation of a national essential medicine
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system to meet the people’s medical needs, improvement of

the primary care health system which would refer patients to

specialists or hospitals, and provide equal and available public

health-care services.4–6 As a result, dramatic change to

the delivery of health-care efficiency is required to meet the

objectives of the issued health-care reform. To assist this, the

Ministry of Health in China mandated clinical pharmacy

services be integrated into hospitals.7 The new role is aimed

to provide direct patient care by pharmacists and to foster

effective and efficient use of medications.

To prepare the pharmacists to assume this new role, uni-

versities such as Peking University have offered 6-year dual

Bachelor and Master Degrees in clinical pharmacy since

2011.8 In addition, many pharmacists in China are training

overseas and as well, foreign academics are visiting China to

assist the pharmacists in implementing clinical services in

China.9,10

The Second Xiangya Hospital of Central South

University, Changsha, Hunan, consists of almost 4000 inpa-

tient beds with over 110,000 admissions annually. There are

44 medical service departments in the hospital. In early 2000,

the department of pharmacy initiated the clinical pharmacy

program, by providing consultation services to all physicians

in the hospital. The service was fully implemented in 2004

when the department appointed a Clinical Pharmacy Leader.

The physicians would submit a consultation request by com-

pleting a request form and notifying the clinical pharmacy

department by telephone after patient care rounds. Each

clinical pharmacist is assigned to cover consultations from

specific areas such as oncology, pediatric intensive care unit,

cardiovascular intensive care unit, cardiology, endocrinol-

ogy, transplant, pulmonary and infectious diseases. The con-

sultations must be completed on the same day of request.

In 2015, the Second Xiangya Hospital of Central South

University collaborated with the University of Alberta,

Faculty of Medicine and Dentistry/Department of Family

Medicine to implement a train-the-trainer program in the

department of pharmacy.9,11,12 A clinical pharmacist with

a Doctor of Pharmacy degree, from the Department of

Family Medicine, developed and implemented the pro-

gram. The main objectives of the train-the-trainer program

were to teach clinical pharmacists to 1) provide direct

patient care, 2) conduct clinical research and 3) mentor

other clinical pharmacists throughout China.

Aim of the Study
The objectives of the study are 1) to examine clinical

services provided by the department of pharmacy prior to

2015 and 2) to evaluate the expansion of clinical pharmacy

services post 2015.

Ethics Approval
The study was approved by the Second Xiangya Hospital

of Central South University Ethics Committee.

Method
Design
The train-the-trainer program consisted of a mix of one-on

-one and group teaching methods. As a group, the phar-

macists were given weekly therapeutic lectures. Each

morning, the clinical pharmacists attended daily patient

care rounds and addressed any patient issues with the

physicians. In the afternoon, the trainer and the pharmacist

had a one-on-one discussion about the patients for whom

he/she provided care.

In 2015, prior to the implementation of the train-the-

trainer program, the clinical pharmacy leader and the

trainer assessed all clinical services provided by the

department of pharmacy. Following the implementation

of the train-the-trainer program, a workload documenta-

tion form was developed to assist clinical pharmacists to

document their daily clinical activities. The clinical activ-

ities consisted of six categories: consultation, clinical

(patient care rounds), training and education, research,

academic, and others. All clinical pharmacists were

required to log the time spent on 15 mins increment on

each category daily and submit the documentation to the

clinical pharmacy leader each month.

Analysis
Descriptive statistics were used to describe the total activ-

ities and the frequency of each of the categories.

Results
Prior to 2015, consultation was the predominant clinical

service that was provided by the clinical pharmacists.

Between 2004 and 2014, there was a total of 6569 phar-

macy consultations requested and completed from a total

of 44 departments (Table 1). Majority (n=1596, 28.4%) of

the consultations came from the neurosurgical ward, which

was the first department to be serviced by a pharmacist.

The most frequent consultation requests (57.8%) were

from surgical departments (Neurosurgical, Orthopedic,

Thoracic surgery, Spinal Surgery, Urological Surgery).

The consultation requests generally increased over 11
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Table 1 Overall Total Consults by Services

Department 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total Average

Neurosurgical Ward 60 67 74 36 82 252 174 198 247 256 150 1596 145.1

Orthopedic Ward 0 1 1 5 8 13 43 119 186 208 168 752 68.4

Spine Surgical Ward 0 0 1 8 10 9 18 115 122 119 113 515 46.8

Thoracic Surgery Ward 0 2 4 12 17 47 66 85 38 125 86 481 43.7

Neurocranial Surgery ICU 0 0 0 0 0 15 0 97 94 118 57 381 34.6

Urological Surgery Ward 0 1 1 2 2 2 15 15 39 115 109 301 27.4

General Surgical Ward 1 0 6 5 7 13 18 31 73 66 70 290 26.4

Metabolism & Endocrinology

Ward

0 0 0 0 0 7 14 32 30 79 87 249 22.6

Neurology Ward 1 1 4 3 0 9 9 13 65 56 87 248 22.5

Thoracic Surgery ICU 0 0 0 0 0 0 0 51 43 33 74 201 18.3

Traditional Chinese Medicine

Ward

0 0 0 0 0 0 5 17 49 66 61 198 18.0

Pediatric Ward 1 0 1 0 9 7 24 25 42 33 33 175 15.9

Rehabilitation Ward 0 1 0 0 3 16 15 13 38 36 40 162 14.7

Obstetric Ward 6 4 3 7 15 14 3 20 9 42 16 139 12.6

Gynecology Ward 4 2 1 1 0 0 13 26 17 40 30 134 12.2

Rheumatism and

Immunization Ward

0 0 0 0 1 1 3 10 26 32 41 114 10.4

Dermatology Ward 0 0 0 0 0 5 2 12 18 48 15 100 9.1

Central ICU 1 3 0 2 2 3 0 16 19 32 20 98 8.9

Digestive Medicine Ward 2 2 1 0 1 6 6 11 7 16 25 77 7.0

General Organ Transplant

Ward

0 0 0 0 0 0 0 12 15 19 25 71 6.5

Nephrology Ward 2 0 2 0 4 3 2 3 9 23 23 71 6.5

Vascular Surgery Ward 0 0 3 0 1 2 0 5 19 11 29 70 6.4

Emergency Ward 4 0 0 0 0 1 1 5 2 22 17 52 4.7

Cardiovascular Medicine

Ward

1 0 0 1 2 3 3 3 7 4 19 43 3.9

Oncology Ward 2 0 0 0 0 0 3 5 1 15 17 43 3.9

Urology Organ

Transplantation Ward

0 0 0 0 0 0 0 3 12 20 7 42 3.8

Geriatric Ward 0 0 0 0 0 2 8 0 6 6 15 37 3.4

Respiratory Medicine Ward 4 2 3 1 0 0 3 0 3 7 12 35 3.2

Infectious Diseases Ward 0 0 0 0 0 0 2 2 4 20 4 32 2.9

Respiratory ICU 0 0 0 0 0 6 0 0 1 12 13 32 2.9

Minimal Invasive Surgery

Center

0 0 0 0 0 0 0 0 5 8 16 29 2.6

Hematology Ward 0 0 0 0 1 0 2 2 0 11 12 28 2.5

Neurologic ICU 0 0 0 0 0 0 0 0 0 0 25 25 2.3

Psychiatric Ward 0 0 0 0 0 0 0 0 7 14 3 24 2.2

Burns & Plastic Surgical Ward 1 0 0 0 0 1 0 0 11 4 4 21 1.9

Emergency ICU 0 0 0 0 0 0 0 0 0 0 18 18 1.6

Otolaryngologic Ward 0 0 1 0 0 0 0 3 1 7 6 18 1.6

Interventional Diagnostic &

Treatment Center

0 0 0 0 1 1 0 2 0 5 7 16 1.5

Psychological &

Psychosomatic Ward

0 0 0 0 0 1 0 14 0 0 1 16 1.5

Gastrointestinal Ward 0 0 0 1 0 1 0 5 0 2 6 15 1.4

Ophthalmic Ward 0 0 0 0 0 0 1 0 2 5 4 12 1.1

Neonatology Ward 0 0 0 0 1 0 0 2 0 0 0 3 0.3

(Continued)
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years (Table 2). The most common reason for consultation

requests was regarding antimicrobial therapy (Table 3). Of

note, there is a positive correlation with the number of

clinical pharmacists available and consultation requests

(r = 0.95), p < 0.01. After the completion of the training,

the clinical pharmacists began the documentation of clin-

ical activities starting January 2017. In 2017, there were

13 clinical pharmacists, which is an increase of three

clinical pharmacists since 2014. The total number of phar-

macist hours logged was 15,078 with most time spent on

research which was closely followed by consultation. The

pharmacists completed 3481 consultations in that year

averaging 316 consultations each and 271.8 hrs per phar-

macist. Over 2000 hrs were spent on patient care rounds

by 12 out of 13 pharmacists (Table 4).

Discussion
Since the early 1990s, the economic benefits of clinical hos-

pital pharmacists in North America are well documented.13–15

In addition, it has been shown that clinical pharmacists

reduced medication errors, improved medication utilization,

enhanced medication adherence and engaged in antibiotic

stewardship.16–19 New policies in China have recently led to

the implementation of clinical pharmacy services in hospitals

across the country. There is a mandate by the government to

have at least five clinical pharmacists in each tertiary hospital.

The new government policies provide clinical pharmacists an

opportunity to demonstrate to both the hospital administration

and physicians that their training and skills offer enhanced

patient care.

The results from this study clearly show that the clinical

pharmacist service was greatly in demand and utilized at

the Second Xiangya Hospital of Central South University.

Between 2004 and 2010, the pharmacy department only had

three clinical pharmacists. During the period of 2006 and

2007, two of the pharmacists were pursuing their PhD

degree while working in the hospital. As a result, the num-

ber of consultations declined (Table 1). The number of

consultations, however, more than doubled when the two

pharmacists completed their degree (2008 = 167, 2009 =

440). In 2011, the number of pharmacists doubled and so

did the consultations (2010 = 453, 2011 = 972). It appears

that pharmacist availability has a direct effect on consulta-

tion rate, which has a major effect on clinical management.

Because the computerized patient electronic database was

not fully completed until January 2014, we selected 2014 to

analyze the type of services requested by consultation.

Antimicrobial use consultation was the service most

requested in 2014.

After the implementation of the train-the-trainer program,

the clinical pharmacists were able to expand clinical phar-

macy services beyond consultations. A new activity intro-

duced was to participate in patient care rounds. The clinical

pharmacists were able to integrate into medical teams and

participate in providing direct patient care with the physi-

cians. The clinical pharmacists proactively identified ther-

apy-related problems, adjusted dose based on patient age or

comorbidity such as renal insufficiency, monitored both

Table 1 (Continued).

Department 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total Average

Cardiology ICU 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Total 90 86 106 84 167 440 453 972 1267 1735 1565 6965

Table 2 Total Number of Pharmacists and Consults Completed

Year Total Number of Pharmacists Number of Consults

2004 3 90

2005 3 86

2006 3 106

2007 3 84

2008 3 167

2009 3 440

2010 3 453

2011 6 972

2012 6 1267

2013 9 1735

2014 10 1565

Pearson’s correlation coefficient r = 0.95, Coefficient of determination R2 = 0.90.

Table 3 Consultation Services Provided Between 2004 and 2014

Type of Service Frequency

Pharmacokinetics 51

Dosage adjustment 86

Other medication recommendation 204

Antimicrobial use 2093

Others 3588
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efficacy and toxicity and followed up on daily patient care

rounds. One of the pharmacists (#10) spent significant

amount of time in research and did not complete any con-

sultation or patient care rounds. The main reason is this

pharmacist was prepared to submit a grant application to go

abroad to extend his research. He did extra research hours

and another pharmacist (#9) took over his consultations. This

also demonstrates the flexibility according to skill sets within

the department. In addition, one pharmacist (#7) only sub-

mitted 724 hrs of clinical activities because she was on

maternity leave for 6 months in 2017. The last two pharma-

cists (#12, #13) are new clinical pharmacists who joined the

clinical pharmacy department mid-2017. As a result, their

total clinical activities are much lower than the rest of the

pharmacists. Clinical pharmacist #1 contributed significant

amount of time in academia. The main reason is because that

pharmacist has a faculty cross-appointment with the Central

South University to teach pharmacy students clinical

pharmacy.

In addition to consultations and patient care rounds, the

clinical pharmacists were able to identify issues related to

patient care in the hospital and conduct clinical research to

improve the delivery of care. For example, the hospital

uses acetaminophen and diclofenac combination product

administered intramuscularly instead of opioid for post-

operatively pain. A pharmacist noticed that there was an

increased number of surgical patients with an elevated

serum creatinine after surgery. The pharmacists conducted

a chart review which showed that there was an association

between diclofenac use and acute renal injury.20

To our knowledge, this is the first extensive descriptive

reporting of clinical pharmacy services in a tertiary teaching

hospital in China. The study highlights the clinical pharmacy

activities provided in a tertiary teaching hospital after

successfully implementing a train-the-trainer program.

Because this was such a novel activity, there were some

growing pains evident. For example, although clinical phar-

macists logged their clinical activities daily, some data were

still missing on the daily basis which needs to be corrected.

Conclusion
There has been an increase in clinical pharmacy services after

the implementation of the train-the-trainer program. This is

directly correlated to the number of well-trained pharmacists.

After the implementation of the train-the-trainer program, the

range of services as well as the number of clinical services

and clinical hours spent on providing pharmaceutical care

were significantly increased.
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