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Abstract

Objective: To conduct a national survey to understand the current status of transplant
pharmacists' work in China, including the activities of transplant pharmacists in
providing pharmacy services to patients at different transplantation stages of

transplantation and to assess the transplant pharmacist workforce.

Design, setting, and participants: This is a national survey, using questionnaire.
Participants covered 91 transplant centres in China, and the number of organ
transplants performed by these hospitals surveyed exceeded 90% of the total number
of transplants in China. The questionnaire was conducted from 25 March 2024 to 1

April 2024.
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Main outcomes and measures: Content and duration of pharmacy services provided
to patients by transplant pharmacists at different transplantation stages of
transplantation in each transplant centre. Calculate the current full-time equivalents

(FTEs) of transplant pharmacists in China using the survey data.

Results: The provision of pharmacy services varies from transplant centre to
transplant centre, with an average of only 0.81 pharmacists per 100 transplant patients
in China at present. If we take into account the current work situation of transplant
pharmacists in China, 2.6 FTE positions are required for every 100 transplant
pharmacists to provide comprehensive pharmacy services. If pharmacists were only
required to perform pharmacy services and teach, the requirement for FTEs would
drop to 1.24 per 100 transplants. Meanwhile, a deviation in pharmacy services, a low
number of patients covered by transplant pharmacy services, and a lack of
standardisation and information technology are also current problems in China's
transplant pharmacy services. The primary reasons were the heavy workload of other
routine tasks and the lack of performance incentives. Addressing these issues is an
effective way to change the current status of pharmacy services for transplant

recipients in China.

Conclusions: The national workforce survey demonstrated the activities of transplant
pharmacists in providing pharmacy services to patients at different stages of
transplantation and highlighted a significant lack of transplant pharmacy services in
China. At the same time, current pharmacy services lack standardization and
digitalization. To address the current status of transplant recipient pharmacy services
in China, reducing other workloads of transplant clinical pharmacist, increasing
performance incentives, expanding the number of transplant pharmacists, and

developing standardized service protocols are crucial steps.

Strengths and limitations of this study: This manuscript provides a valuable

perspective on the field of transplant pharmacy and is the largest survey of transplant
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pharmacists conducted in China, comprehensively describes the current workforce of
transplantation pharmacists in China and makes recommendations accordingly.
However, in clinical practice, pharmacy services are complex, there are many factors

that may influence the survey.

Keywords: Transplantation, Survey, Pharmacists, Pharmacy services, Full-time
equivalent

Introduction

Organ transplantation is the most effective remedy of end-stage organ failure and
serves as a poignant symbol of a nation's advancement in medical sciences and
societal progress [1]. Over recent decades, the field of organ transplantation has
witnessed continuous advancement, marked by significant enhancements in patient
survival rates [2]. This progress owes much to the implementation of a
multidisciplinary approach to post-transplant care, wherein transplant pharmacists

play a pivotal role [3][6].

In 2020, the American Society of Health-System Pharmacists (ASHP) issued
comprehensive guidelines regarding pharmacy services for solid organ transplants [7].
These guidelines underscored the indispensable role of transplant pharmacists or
pharmacologists within transplant centers, emphasizing their necessity for meeting
accreditation standards. Moreover, the guidelines elucidated the operational model for
transplant pharmacists, providing clarity on their functions and responsibilities within

the transplantation process.

Despite the progress seen in many countries, transplant pharmacy services in China
are still in their infancy, characterized by ongoing exploration and development [8].
As the demand for transplant pharmacists to actively participate in transplant care

grows[4], there has been a corresponding increase in the number of professionals in

this field, leading to a diversification of pharmaceutical services provided.
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Nevertheless, there remains a crucial gap in understanding the current landscape of
transplant pharmacy services in China [8]. To date, there has not been a nationwide
survey conducted to comprehensively assess the number of transplant pharmacists and
the scope of pharmaceutical services being offered. Furthermore, a unified set of
practice standards outlining the roles and responsibilities of transplant pharmacists
throughout the continuum of care is lacking. However, due to differing national
contexts, guidelines from other countries only serve as a point of reference and may

not be directly applicable.

Therefore, it is imperative to gain a thorough understanding of the current status of
transplant pharmacists and their working patterns in China. Therefore, the primary
objective of this survey was to conduct a comprehensive assessment of the current
situation of transplant pharmacists in China. This research aims to provide a reference
and foundation for the development of standardized practices in the field.
Additionally, it seeks to assist various programs in evaluating their transplant

pharmacy services and staffing.

Methods
Survey design
The questionnaire was shaped through discussions within the National Alliance of
Transplant Pharmacists (the alliance was established in 2022 and includes over 100
transplant pharmacists from all provinces of China), which developed the following
objectives for the survey, with a focus on the first four:
1. Describe the demographic information of transplant pharmacists currently
practicing in China.
2. Obtain detailed information about the daily practice activities of transplant
pharmacists in most hospitals in China during all phases of transplantation (i.e.
evaluation phase, transplant phase, and the post-transplantation phase (ambulatory)),
as well as activities outside of transplant patient care (e.g. pharmacy management,

teaching and scientific research).
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3. Obtain the opinions of transplant pharmacists on the current daily practice of
transplant pharmacy services.

4. Calculate the current full-time equivalents (FTEs) of transplant pharmacists in
China using the survey data.

The questionnaire was structured into four sections: Basic information, including age,
education background, job title and name of organizational unit, etc; Daily practice
activities of transplant pharmacists, referring to the ASHP Guidelines on Pharmacy
Services in Solid Organ Transplantation[7] (there is no relevant guideline in China),
we have divided the pharmacy services into three phases, including evaluation phase,
transplant phase and post-transplant phase (ambulatory), covering tasks such as
assessment of medication adherence, reviewing and adjusting prescriptions,
conducting pharmacy visits, providing patient education, and managing transplant
pharmacy clinics, etc; Non-transplant patient care responsibilities, such as pharmacy
management, teaching, and research work; in addition to Transplant pharmacists'
opinions on current pharmacy services. The questionnaire incorporated both
qualitative and quantitative questions, including single- and multiple-choice
questions, as well as open-ended questions. Following several rounds of
revisions, a small number of questionnaires were distributed to members within the
National Transplant Alliance for a pilot test. After reviewing the data and feedback
from respondents, further revisions were made, resulting in the completion of a final
draft. The ultimate survey obtained executive approval from the National Transplant

Pharmacists Alliance.

Survey participants and dissemination

To ensure data representativeness and maximize participation, the survey targeted
transplant pharmacists from all hospitals within the National Transplant Alliance, as
well as the top 50 hospitals in China based on transplant volume, totaling 91 hospitals.
Data indicates that transplants conducted in these top 50 hospitals encompass 90% of
all transplant recipients in China [9]. Therefore, the number of organ transplants

performed in the hospitals surveyed exceeds 90% of the total transplant volume in
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China. One transplant centre discussed among themselves to submit only 1
questionnaire that was reflective of their hospital's pharmacy services. Employing the
online questionnaire method (https://www.wenjuan.com/s/UZBZJvxSu9B/), the
survey questionnaires were disseminated via the Wechat groups of National
Transplant Alliance, with respondents independently completing them. The
questionnaire was launched on March 25. 2024 and the working group closely
monitored participation. After a week-long period (March 25, 2024 - April 1, 2024),
non-responsive instances prompted the creation of a follow-up initiative, wherein a
member of the working group directly solicited participation from pharmacists in

identified hospitals. After an additional three days, the survey concluded.

Data analysis

Data from all respondents were saved using Microsoft Excel, excluding transplant
pharmacists who did not provide direct pharmacy services. Descriptive statistics were
utilized to summarize demographic and practice activities. Based on the number of
kidney and/or pancreas transplants in the hospitals in 2023 (if kidney and/or pancreas
transplantation is not performed, sort by liver transplantation, heart transplantation
and small bowel transplantation) , grouping hospitals by capacity volume, and
comparative analyses of quantifiable indicators were performed using SPSS version
22.Continuous data were expressed as means (standard deviation, SD) or medians
(interquartile range, IQR), and group comparisons were executed using the t-test.
Categorical variables were described as frequencies and percentages, with
between-group comparisons performed using Chi-square tests. A p-value of <0.05

was considered statistically significant.

Results

A total of 91 hospitals participated in the survey (response rate of 100.00%), of which
13 hospitals (14.29%) indicated that they haven't perform organ transplants in recent
years. Therefore, our survey was conducted in the remaining 78 hospitals.

Additionally, 9 hospitals (9/78, 9.89%) did not have a transplant pharmacist involved
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in the care of transplant patients. It was noteworthy that 8 of these 9 hospitals were

among the top 50 hospitals in China in terms of the number of transplants performed.

Participant demographics

The results of the questionnaires showed that there were a total of 97 transplant
pharmacists in these 78 hospitals, with a median age of 36 years (IQR: 33-39 years).
The vast majority of pharmacists (74, 76.29%) had postgraduate qualifications and
held intermediate technical titles (59, 60.82%). On average, they had 5 years of
clinical practice (IQR: 2-7 years), with 32 out of 97 pharmacists (32.99%) having
over 5 years of experience. Additionally, 27 pharmacists (27.84%) indicated that they
held teaching qualifications in clinical pharmacy and had been qualified for an
average of 4 years (IQR: 2-6 years). Most transplant pharmacists provided care for the
kidneys (87, 89.69%), followed by the liver (68, 70.10%), heart (33, 34.02%), lungs
(26, 26.80%), and intestines (3, 3.09%). It was also noted that a majority of
respondents reported caring for more than one organ type (65, 67.01%), showed as

Table 1.

Pharmacist activities during the phases of transplantation

Evaluation phase

60 out of 78 the hospitals (76.92%) perform medication reconciliation on their
patients upon first encounter, the specific elements involved in medication
reconciliation were illustrated in Figure 1. Nearly half of the respondents (32/60,
53.33%) indicated that medication reconciliation is conducted at least twice during a
patient's hospital stay. The main focus areas during medication reconciliation include
medication history (57/60, 95.00%), history of adverse reactions (56/60, 93.33%),
medical history (53/60, 88.33%), allergy history (53/60, 88.33%), laboratory results
(46/60, 76.67%), and others (1/60, 1.67%). However, more than half of the hospitals
(32/60, 53.33%) stated that they are only able to provide such services to less than
half of the patients. Additionally, 26 hospitals (26/60, 43.33%) mentioned that they

provide medication reconciliation services to more than half of their transplant
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patients, while only 2 hospitals (2/60, 3.33%) stated that they provide medication
reconciliation services to all patients. The majority of hospitals (37/60, 61.67%)
indicated that there is no standard template for recording medication reconciliation,
and 78.33% hospitals (47/60) are unable to integrate the appropriate content into the

hospital information system.

More than half of the transplant centers (42/78, 53.84%) reported assessing patients
for medication adherence, with the most frequently used scale is the Morisky
Adherence Scale (33/42, 78.57%). Additionally, 17 transplant centers (17/42, 40.48%)
reported assessing patients only once, mostly during hospitalisation. 7 hospitals (7/42,
16.67%) assess patients' adherence twice, mainly during the patient's hospitalisation
and at the time of the patient's discharge; 10 hospitals (10/42, 23.81%) assess patients
three times, at the first time of seeing the patient, during the patient's hospitalisation
and at the time of the patient's discharge; 8 hospitals (8/42, 19.05%) assess patients
throughout the whole process, at the first time of seeing the patient
(pre-hospitalization or clinic prior to transplant), during the patient's hospitalisation, at
the time of the patient's discharge and the later follow-up visit, at a minimum of four

times.

Transplant phase

Of all respondents, 60 hospitals (60/78, 76.92%) indicated that they provided
pharmacy services during the transplant phase. Figure 2 depicted the pharmacist's
activities during the transplantation phase, focused individualized pharmacy services
(57/60, 95.00%), pharmaceutical ward round (57/60, 95.00%), medical order review
(56/60, 93.33%), and medication education (53/60, 88.33%). Among hospitals
providing perioperative pharmacy services, only a few respondents (14/60, 23.33%)
offer this care to all recipients. The majority of hospitals (23/60, 38.33%) can provide
the above pharmaceutical services to less than half of the patients. Additionally, 28
hospitals (28/60, 46.67%) mentioned that they paid extra attention to patients who

were retransplanted.
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Of all respondents, 84.62% of the hospitals (66/78) provided therapeutic drug
monitoring (TDM) and 58.97% of the hospitals (46/78) provided pharmacogenetic

testing services for the relevant drugs.

Medical order review: Among all the surveyed hospitals, a total of 56 hospitals(56/78,
71.79%) conduct regular medical order reviews. Regarding the frequency of these
reviews, most hospitals (33/56, 58.93%) conduct reviews three times a week or more
for indications, dosage, repeat medications, drug interactions, and contraindications,

Additionally, 21.43% (12/56) can conduct reviews at most twice a week, while only
11 hospitals (11/56, 19.64%) indicated daily reviews. In terms of the patient
population covered by these services, the majority of hospitals (21/56, 37.50%) can
review orders for less than half of their patients, while only 14 hospitals (14/56,
25.00%) mentioned that they review all patients' orders. Another point worth noting is
that among hospitals conducting medical order reviews, only 28.57% (16/56) record

the review process and results in the information system.

Pharmaceutical ward round: 57 hospitals (57/78, 73.08%) indicated that they
conducted regular pharmaceutical ward round for all transplant patients. Regarding
the form of these ward rounds, 31 hospitals (31/57, 54.39%) indicated that they use
both joint ward rounds with physicians and independent pharmaceutical ward rounds,
while 24 hospitals (24/57, 42.11%) conduct the ward rounds in conjunction with
physicians. Additionally, only 2 hospitals (2/57, 3.51%) indicated that the transplant
pharmacist conducts solely independent pharmaceutical ward rounds. Regarding the
frequency of these ward rounds, 31 hospitals (31/57, 54.39%) mentioned that the
frequency for each transplant patient is three or more times per week, 21 hospitals
(21/57, 36.84%) indicated a frequency of two or fewer times per week, and only 5
hospitals (5/57, 8.77%) conduct daily pharmaceutical ward rounds. Moreover, only 17
hospitals (17/57, 29.82%) mentioned the existence of a standardized template to help

record the form and content of the ward rounds, although this template was not
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uniformly applied across transplant centers. Additionally, 15 hospitals (15/57, 26.32%)
indicated that they would record pharmaceutical ward round-related content in the

system.

Medication education: As shown in Figure 3, 53 surveyed hospitals (53/78, 67.95%)
respondents indicated that they would provide medication education to their patients,
focusing primarily on medication dosage (41/53, 77.36%), drug delivery time (40/53,
75.47%), adverse drug reaction and solutions (40/53, 75.47%), lifestyle guidance (39,
73.58%), solutions for missed doses (37/53, 69.81%), storage of medications (36/53,
67.92%) and others (3/53, 5.66%). Regarding the coverage of patient groups by
medication education, a large majority of the hospitals (22/53, 41.51%) would provide
medication education to more than half of the patients, wihle 18 hospitals (18/53,
33.96%) would provide medication education to less than half, and 13 hospitals
(13/53, 24.53%) would educate all patients. Various educational methods were
utilized, with verbal combined with written or video education being the most
commonly used (34/53, 64.15%), followed by solely verbal education (17/53,
32.08%), and solely written education (2/53, 3.77%). Additionally, 30 hospitals
(30/53, 56.60%) indicated that there was a standardised template for documenting
medication education, and 14 hospitals (14/53, 26.42%) mentioned that it would be

documented in the hospital’s system.

Post-transplant phase (ambulatory):

Long-term pharmaceutical management after transplantation is also crucial.
However, only 14 hospitals (14/78, 17.95%) indicated that they have developed
pharmacist-managed clinic for transplant patients. The average time taken to
establish these clinics was 27.43 months (IQR: 6.75-34.50 months). Among these
clinics, 9 hospitals (9/14, 64.29%) had a standardized template for documenting
outpatient pharmacy services, and 12 hospitals (12/14, 85.71%) documented the

outpatient process in the information system.
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Other pharmacist activities

Most hospitals (64/78, 82.05%) indicated they were involved hospital-wide
pharmaceutical management tasks, such as various pharmaceutical data reporting and

hospital-wide medical order reviews. The average transplant pharmacist daily time
spent on pharmaceutical management tasks was 3.01£1.58 hours. Only one transplant

center expressed having a dedicated pharmacy management team responsible for such
matters. Regarding teaching responsibilities, 62 respondents (62/78, 79.49%)
participated in teaching jobs, including trainee pharmacist (3/78, 4.84%) , pharmacy
student (15/78, 24.19%), and those who are both (44/78, 70.97%). The time spent on

teaching jobs was 1.47 £ 0.72 hours. Additionally, nearly all respondents (64/78,
82.05%) were involved in scientific research as part of their daily routine, spending an

average of 2.02 + 1.28 hours on research activities.

Pharmacist opinions regarding practice

Almost all respondents (71/78, 91.03%) perceived a moderate shortage in the number
of transplant pharmacists, with only one respondent perceiving a mild shortage. Six
respondents (6/78, 7.69%) denied the lack of transplant pharmacists. Regarding the
current state of pharmacy services in China, 65 respondents (65/78, 83.33%)
perceived a lack of transplant pharmacy services. The main reasons for the lack of
pharmacy services were identified as heavy workload in other daily tasks, lack of
performance incentives, the shortage of transplant pharmacists and lack of legal and
regulatory support, with degree 5 accounting for more than 60% of the total,

especially concerning the high daily workload (degree 5 at 67.69%) (see Figure 4).

Impact of transplant centre volume on pharmacy services
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There are essentially no differences in the average number of transplant pharmacists
and the proportion of pharmacy services for patients between transplant centers

( Table 2). However, in the evaluation phase, as the number of transplants increases,
the probability of pharmacists performing medication reconciliation decreases, the

difference was statistically significant.

Transplant pharmacist full-time equivalents (FTE)

In current transplant hospitals in China, based on the existing number of transplants
and pharmacists, we have calculated an average of 0.81 pharmacists per 100
transplant patients. To determine the full-time equivalent (FTE) of our transplant
pharmacists, we considered comprehensive pharmacy services including medication
reconciliation during evaluation, daily pharmaceutical ward rounds and medical order
reviews during transplant phases, and pre-discharge medication education throughout
a patient's hospital stay. The average patient length of stay was 17.23 +-8.38 days.
Overall, combined with the current status of the work of transplant pharmacists in
China, pharmacists need to juggle teaching jobs, scientific research and hospital-wide
pharmaceutical management tasks, there was a median of 2.6 transplant pharmacists
FTE positions per 100 transplants. Assuming that pharmacists are only required to
perform pharmacy services and teaching, the FTE would become 1.24 per 100

transplants.

Discussion

This is the first survey of transplant pharmacists in China, which comprehensively
described and assessed the daily activities of transplant pharmacists in China, while
also calculating the current demand for transplant pharmacists. The data suggested

that the development of transplantation pharmacy in China was still lacking.

The importance of transplant pharmacists has been confirmed by many studies [3][6],
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however there are currently few surveys on the transplant pharmacist workforce. In
2015, a national survey of transplant pharmacists in the United States described the
main service activities performed by pharmacists during the different stages of
transplantation, highlighting the typical responsibilities of pharmacists practising
within the field of transplantation, and illustrating that the level of pharmacist
involvement varies significantly across transplant centres and stages of
transplantation. The survey also calculated that there were currently 1.4 FTE positions
for transplant pharmacists per 100 transplants. In 2021, a study from Brazil on
thoracic transplant [11], illustrated that in their transplant centers with pharmacists (n
= 12), there is not a full-time professional dedicated to their transplant program, and
the activity of transplant pharmacists is significantly lower than that of transplant
centres in the United States. It is clear that the activities of transplant pharmacists in
the patient care team reflect a known benefits, Cen ZF’s study [12] have indicated that
physicians' perceptions and experiences are positively correlated with the frequency
of their interactions with clinical pharmacists. With the development of
transplantation technology, the need for transplant pharmacists will further increase

[13].

The results of the survey show that there are still many deficiencies in transplant
pharmacy services in China, which are mainly reflected in the following areas. Firstly,
our research found that there is a significant shortage of transplant pharmacists in
China. Our study results indicate that there is currently an average of 0.81 pharmacists
per 100 transplant patients, whereas in comparison, the United States has 1.4 full-time
equivalent (FTE) positions for transplant pharmacists per 100 transplants[10],

showing a noticeable decrease in numbers.

Secondly, we found that even with the presence of transplant pharmacists, there are
deviations in pharmacy services, with important pharmacy services missing,
consistent with foreign studies [10,11]. For example, only 53.84% of transplant

centres assess patients for adherence, and 48% only perform once. Transplant patients

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

BMJ Open

require lifelong immunosuppressive therapy, and patient compliance with
immunosuppression is closely related to the development of rejection, particularly
antibody-mediated rejection and resulting premature graft failure [14][15]. This is

significantly inadequate compared to pharmacy services in other countries [16-[18].

At the same time the number of patients covered by transplant pharmacy services in
China is low, with most transplant centres only able to provide pharmacy services to

less than 50% of transplant patients.

Lack of standardisation and information technology is also a current problem in
China, standardisation and informatization are important components of pharmacy
services, which are significant for the uniform calculation of what pharmacists do as
well as for measuring the value of their work. In the United States, the relevant
regulatory agencies (UNOS and CMS) [7] have made having transplant pharmacists a
mandatory requirement of the transplant patient care team and have issued guidelines
to guide their daily work, while in China there is still a lack of corresponding standard
documents. Only a small number of hospitals in China had templates for pharmacy
services and were able to link to the hospital system, but these templates were
developed by individual hospitals and were not standardised, and that in the future
standard operating procedures (SOPs) regarding transplant pharmacists should be
developed, it can guide and standardise the daily work of the transplant pharmacists
[19]. At the same time, linking to the hospital system means that the pharmacist's
entire care process can be recorded by the electronic system, making the care process
more systematic [20], therefore efforts should be made to form an electronic working

system about transplant pharmacists.

Regarding the reasons for the low availability of transplant pharmacist services, a
study [11] suggested that the main reasons were the low frequency of pharmacist
involvement in the transplant team and the low level of training and experience in the

field of transplantation, our study showed that it is mainly the heavy workload in
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other daily tasks in China, 67.69% respondents having the highest level of perception
for this reason. We revealed that almost all transplant pharmacists in China are
currently required to take on work other than patient care, including pharmaceutical
routine work, teaching jobs, and scientific research, which takes up the vast majority
of their working time. In this case, we calculated the FTEs as 2.6, if only pharmacy
service-related work is performed, FTE of transplant pharmacists would be reduced to
1.24 per 100 transplants, close to the findings in the United States. This also confirms
the heavy workload of transplant pharmacists in China, especially with other daily
work tasks. Therefore, reducing the time spent on other activities and developing a

service model of a resident pharmacist would help to alleviate the current dilemma.

The next reason was lack of performance incentives, with 66.15% respondents having
the highest rating for this reason. In our survey, we found that pharmacy services for
transplant patients are not currently valued by hospitals and the nation, with many
transplant centres reporting a lack of performance incentives. However, key
performance indicators (KPIs) are essential to enhance the value of pharmacy services,
and the implementation of performance appraisal is an inevitable choice for
high-quality and sustainable development of hospitals [21][22]. Therefore for
pharmacy services, hospitals should develop refined performance appraisal indicators

to motivate transplant pharmacists and improve efficiency.

Inadequate pharmacy services due to lack of pharmacists, as perceived by some
transplant centres, with 61.54% respondents having the highest rating for this reason.
In current transplant hospitals in China, based on the existing number of transplants
and pharmacists, we have calculated an average of 0.81 pharmacists per 100
transplant patients, while in reality we need 2.6 full-time pharmacists for every 100
transplant patients. Therefore, increasing the number of transplant pharmacists is also

a crucial step in improving pharmacy services.
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Interestingly, our study found that almost all pharmacists believe that "Insufficient
demand from clinicians or patients for pharmacy services" is not a factor hindering
the provision of pharmacy services. This indicates that both physicians and patients

have high expectations of clinical pharmacists as knowledgeable drug therapy experts.

Although this was the largest survey of transplant pharmacists conducted in China , it
still has some limitations. Firstly, pharmacy services are diverse and complex, and we
were only able to investigate common and important aspects of pharmacy services.
However, in clinical practice, the scope of pharmacy services can be much more
extensive and intricate. Secondly, our study encompassed an overall assessment of
pharmacy services for all types of organ transplants, without categorizing them based
on specific transplant types, as most general hospitals in China can provide multiple
types of organ transplants. In the future, it would be beneficial to include the type of
transplanted organ as a factor in the analysis, as it can significantly impact pharmacy

services.

Conclusions

Our national workforce survey demonstrated the activities of transplant pharmacists in
providing pharmacy services to patients at different stages of transplantation and
highlighted a significant lack of transplant pharmacy services in China. At the same
time, current pharmacy services lack standardization and digitalization. To address the
current status of transplant recipient pharmacy services in China, reducing other
workloads of transplant clinical pharmacist, increasing performance incentives,
expanding the number of transplant pharmacists, and developing standardized service
protocols are crucial steps.
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Characteristic

Total Transplant pharmacists

(n=97)

oNOYTULT D WN =

Age, Median (IQR)

Educational background

N (%)

Technical title

N (%)

Length of employment,

Median (IQR)
Transplanted organs

N (%)

Undergraduate
Postgraduate
Doctor

Unknow

Primary
Intermediate
Deputy senior
Senior
Unknow

/

Kidney and/or pancreas

Liver
Heart
Lungs

Intestines

More than one organ type

36 (IQR: 33-39)

9 (9.28)
74 (76.29)
10 (10.31)
4(4.12)

5(5.15)
59 (60.82)
25(25.77)

6 (6.19)

2 (2.06)

4 (IQR: 2-6)

87 (89.69)
68 (70.10)
33 (34.02)
26 (26.80)
3 (3.09)

65 (67.01)

609
56 610

611

Table2 Impact of transplant centre volume on pharmacy services
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vl WN =

éharacteristics

Number of transplants performed per year Time per patient per

(number of respondents) P-value session (minute)

8
9
10

0-100  101-200  201-300  >300
(n=35) (=25)  (n=9) (n=9)

A¥erage numbers of pharmacist 1.29 1.04 1.67 1.11 0.255

12
13
14
15
16
1

19
20
21
22
23
24
25

7
Eyaluation phase

Medication

adherence

assessment 62.86%  44.00% 55.56% 44.44% 0.484
Medication

reconciliation

88.57%  64.00% 66.67% 44.44% 0.026* 20.99+13.09

Pharmaceutical

ward round 71.43%  64.00% 100.00%  77.78% 0.211 13.27+9.27

Medical order

review 71.43%  60.00% 100.00%  77.78% 0.144 15.76+12.28

Bénsplant phase Medication
27

education 68.57%  60.00% 88.89% 66.67% 0.466 10.20+6.25

28
Pggt-transplant Pharmacist-mana

pthse

ged clinic 11.43%  16.00% 22.22% 44.44% 0.140

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

613  *P-value of <0.05 was considered statistically significant
614
615

Medication history _
History of ADRs |
Medical history _
History of allergies _
Laboratory results _

Others I
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

For <50% transplant patients m For >50% transplant patients m For all transplant patients

Figure 1 Percent Hospitals Providing Activity During Transplant Evaluations Phase
(ADR: adverse drug reaction)
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Individualized pharmacy services

Phamaceutial ward round o
Medialorder Review D
Medialeducaton B |

Drug cost-benefit analysis -

Others I

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

For <50% transplant patients ® For >50% transplant patients ® For all transplant patients

616
Figure 2 Percent Hospitals Providing Activity During Transplant Phase
(Individualized pharmacy services: holistic assessment of the patient and
customized pharmacy services for the patient)

617

Dosage of the medicine

Drug delivery time

Adverse drug reaction and solutions
Lifestyle guidance

Solutions for missed doses

Storage of the medicine

Others 1N

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

For <50% transplant patients ® For >50% transplant patients ® For all transplant patients
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Figure 3 Percent Hospitals Providing Concrete Activity About Medication Education
During Transplant Phase

Reason 1
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Reason 5
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0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Degree 1 Degree2 mDegree 3 mDegree4 mDegree 5

Figure 4 Participants' perceptions of Specific Reasons for the Lack of Pharmacy
Services

(Note: The higher the degree, the higher the level of consent, for example “degree 1”
means strongly agree and “degree 5 means strongly disagree ;

Reason 1: Heavy workload in other daily tasks;

Reason 2: Lack of performance incentives;

Reason 3: The shortage of transplant pharmacists;

Reason 4: Lack of legal and regulatory support;

Reason 5: Insufficient demand from clinicians for pharmacy services;

Reason 6: Insufficient demand from patient for pharmacy services)
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Abstract

Background: Pharmacists are vital to the multidisciplinary care for transplant patients,

but the workforce of their work in China remains unclear.

Objective: To assess the current status of transplant pharmacists' work in China
through a national workforce survey to evaluate service provision across

transplantation stages and pharmacist capacity.

Design, setting, and participants: Nationwide cross-sectional questionnaire
baesd-study (March 25-April 1, 2024) involving 91 transplant centers performing >90%

of China's organ transplants.

Main outcomes and measures: Pharmacy items and duration provided to patients by
pharmacists at each transplant center and used to calculate full-time equivalents

(FTEs).

Results: Service provision varied substantially across centers, with only 0.8
pharmacists per 100 transplant patients nationally. Current workforce require 2.6
FTEs/100 transplants for comprehensive services, reducible to 1.2 FTEs if
non-clinical duties are excluded. Key challenges included service inconsistency,
limited patient coverage, and inadequate standardization/digitalization. Primary
barriers were excessive non-service workloads and insufficient performance
incentives. Addressing these issues is an effective way to change the current status of

pharmacy services for transplant recipients in China.
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Conclusions: A national workforce survey revealed significant gaps in transplant
pharmacy services in China, particularly in standardization and digitalization. To
address these issues, key steps include reducing non-essential workloads for
transplant clinical pharmacists, enhancing performance incentives, expanding the

number of transplant pharmacists, and developing standardized service protocols.

Strengths and limitations of this study:

* Nationally representative data from 91 hospitals covering >90% of China’ s
transplant volume.

* Combined structured quantitative metrics (e.g. FTEs calculations) with qualitative
open-ended questions.

* Diversity and complexity of clinical practices may extend beyond the scope

captured.

Keywords: Transplantation; Survey; Pharmacists; Pharmacy services; Full-time

equivalent

Introduction

Solid organ transplantation is a well-established treatment option for patients with
end-organ dysfunction[1]. A 10-year update report provides robust evidence
highlighting the substantial survival benefits of solid organ transplantation, while also
demonstrating the measurable progress in clinical outcomes of organ transplantation
since 2012 [2]. This progress owes much to the implementation of a multidisciplinary

approach to post-transplant care, wherein transplant pharmacists play a pivotal role

[31[6].

In 2020, the American Society of Health-System Pharmacists (ASHP) issued
comprehensive guidelines regarding pharmacy services for solid organ transplants [7].

These guidelines underscored the indispensable role of transplant pharmacists or
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pharmacologists within transplant centers, emphasizing their necessity for meeting
accreditation standards. Moreover, the guidelines elucidated the operational model for
transplant pharmacists, providing clarity on their functions and responsibilities within

the transplantation process.

Despite the progress seen in many countries, transplant pharmacy services in China
are still in their infancy, characterized by ongoing exploration and development [8].
As the demand for transplant pharmacists to actively participate in transplant care
grows [4], there has been a corresponding increase in the number of professionals in

this field, leading to a diversification of pharmaceutical services provided.

Nevertheless, there remains a crucial gap in understanding the current landscape of
transplant pharmacy services in China [8]. To date, there has not been a nationwide
survey conducted to comprehensively assess the number of transplant pharmacists and
the scope of pharmaceutical services being offered. Furthermore, a unified set of
practice standards outlining the roles and responsibilities of transplant pharmacists
throughout the continuum of care is lacking. However, due to differing national
contexts, guidelines from other countries only serve as a point of reference and may

not be directly applicable.

Therefore, it is imperative to gain a thorough understanding of the current status of
transplant pharmacists and their working patterns in China. Therefore, the primary
objective of this survey was to conduct a comprehensive assessment of the current
situation of transplant pharmacists in China. This research aims to provide a reference
and foundation for the development of standardized practices in the field.
Additionally, it seeks to assist various programs in evaluating their transplant

pharmacy services and staffing.

Methods

Survey design
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The questionnaire (Supplemental Material 1) was developed by all executive committee
members of the National Alliance of Transplant Pharmacists through multiple online
meetings. The alliance, established on December 18, 2022, with the mission of
enhancing pharmacists' capabilities in medication therapy management for solid organ
transplant recipients, ensuring medication safety, and improving patients' quality of
life. Initially comprising 69 members, the alliance had grown steadily by addressing
the clinical demands of China's transplant medicine, aligning with the patient-centered
development trend of pharmaceutical care, and leveraging policy support. Through
academic collaboration, standardization initiatives, and educational outreach, it
expanded to 88 members by October 2024. These members are distributed across 64
transplant centers in 25 provincial-level administrative divisions (73.5%, 25/34) in
China.
All opinions were collected and collated by the working group, which consisted of
one executive committee member and her students. The objectives of the survey are
set out below, with a focus on the first four:
1. Describe the demographic information of transplant pharmacists currently practicing in China.
2. Obtain detailed information about the daily practice activities of transplant pharmacists in
most hospitals in China during all phases of transplantation (i.e. evaluation phase, transplant
phase, and the post-transplantation phase (ambulatory)), as well as activities outside of transplant
patient care (e.g. pharmacy management, teaching and scientific research).
3. Obtain the opinions of transplant pharmacists on the current daily practice of transplant
pharmacy services.
4. Calculate the current full-time equivalents (FTEs) of transplant pharmacists in China using the
survey data.
The questionnaire was structured into four sections: Basic information, including age,
education background, job title and name of organizational unit, etc; Daily practice
activities of transplant pharmacists, referring to the ASHP Guidelines on Pharmacy
Services in Solid Organ Transplantation [7] (there is no relevant guideline in China),
we have divided the pharmacy services into three phases, including evaluation phase,

transplant phase and post-transplant phase (ambulatory), covering tasks such as
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assessment of medication adherence, reviewing and adjusting prescriptions,
conducting pharmacy visits, providing patient education, and managing transplant
pharmacy clinics, etc; pharmacy management, teaching, and research work, these
activities were defined as non-transplant specific duties, reflecting the institutional
role of the pharmacist rather than the direct provision of transplantation services.
This distinction is consistent with the current scope of pharmacy practice in most
Chinese hospitals. In addition, transplant pharmacists' opinions on current pharmacy
services. The questionnaire incorporated both qualitative and quantitative questions,
including single- and multiple-choice questions, as well as open-ended questions.
Following several rounds of revisions, a small number of questionnaires were
distributed to members within the National Transplant Alliance for a pilot test. After
reviewing the data and feedback from respondents, further revisions were made,
resulting in the completion of a final draft. The ultimate survey obtained executive

approval from the National Transplant Pharmacists Alliance.

Survey participants and dissemination
To ensure data representativeness and maximize participation, the survey targeted

transplant pharmacists from all hospitals within the National Transplant Alliance, as

well as the top 50 hospitals in China based on transplant volume, totaling 91 hospitals.

Data indicates that transplants conducted in these top 50 hospitals encompass 90% of
all transplant recipients in China [9]. Therefore, the number of organ transplants
performed in the hospitals surveyed exceeds 90% of the total transplant volume in
China. One transplant centre discussed among themselves to submit only 1
questionnaire that was reflective of their hospital's pharmacy services. Employing the
online questionnaire method (https://www.wenjuan.com/s/UZBZJvxSu9B/), the
survey questionnaires were disseminated via the Wechat groups of National
Transplant Alliance, with respondents independently completing them, for transplant
pharmacists who were not part of the alliance, we contacted either the director of the
pharmacy department or the transplant pharmacist at that transplant center directly via

WeChat, seeking their help in completing the questionnaire and adding the transplant
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pharmacist's WeChat for follow-up reminders. The questionnaire was launched on
March 25. 2024 and the working group closely monitored participation. After a
week-long period (March 25, 2024 - April 1, 2024), non-responsive instances
prompted the creation of a follow-up initiative, wherein a member of the working
group directly solicited participation from pharmacists in identified hospitals. After an

additional three days, the survey concluded.

Data analysis

Data from all respondents were saved using Microsoft Excel, excluding transplant
pharmacists who did not provide direct pharmacy services. Descriptive statistics were
utilized to summarize demographic and practice activities. Based on the number of
kidney and/or pancreas transplants in the hospitals in 2023 (if kidney and/or pancreas
transplantation is not performed, sort by liver transplantation, heart transplantation
and small bowel transplantation) , grouping hospitals by capacity volume, and
comparative analyses of quantifiable indicators were performed using SPSS version
22. Continuous data were expressed as means (standard deviation, SD) or medians
(interquartile range, IQR), and group comparisons were executed using the t-test.
Categorical variables were described as frequencies and percentages, with
between-group comparisons performed using Chi-square tests. A P-value of <0.05
was considered statistically significant. In addition to, the formulas for FTEs are as
follows:

Actual Transplant Pharmacist Ratio = (Total Number of Transplant Pharmacists /

Annual Total Number of Transplants) x 100

FTEs = Actual Working Hours / Standard Working Hours =
(Daily Transplant Pharmacy Service Duration + Pharmacy Management Duration +

Teaching Activities Duration + Research Activities Duration) / Standard Working

Hours (8h).

Daily Patient Pharmacy Service Duration =
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207  [(Sum of estimated time for all transplant pharmacy service items per patient since
208  admission x Average Hospital Stay Duration of Patients) X Annual Total Number of
209  Transplants] / one year (365 days)
210
211 Results
212 A total of 91 hospitals participated in the survey (response rate of 100.0%), of which
213 13 hospitals (14.3%) indicated that they haven't perform organ transplants in recent
214  years. Therefore, our survey was conducted in the remaining 78 hospitals.
215  Additionally, 9 hospitals (9/78, 9.9%) did not have a transplant pharmacist involved
216  in the care of transplant patients. It was noteworthy that 8 of these 9 hospitals were
217  among the top 50 hospitals in China in terms of the number of transplants performed.
218
219  Participant demographics
220  There were a total of 97 transplant pharmacists in these 78 hospitals, with a median
221 age of 36 years (IQR: 33-39 years). The majority of pharmacists (74, 76.3%) held
222 postgraduate degrees and intermediate technical titles (59, 60.8%). On average, they
223 had 5 years of clinical employment (IQR: 2-7 years), with 32 out of 97 pharmacists
224 (33.0%) having over 5 years of experience. Additionally, 27 pharmacists (27.8%)
225  indicated that they held teaching qualifications in clinical pharmacy and had been
226 qualified for an average of 4 years (IQR: 2-6 years). Most transplant pharmacists
227  provided care for the kidneys (87, 89.7%), followed by the liver (68, 70.1%), heart
228 (33, 34.0%), lungs (26, 26.8%), and intestines (3, 3.1%). It was also noted that a
229  majority of respondents reported caring for more than one organ type (65, 67.0%),
230 showed as Table 1.
231
232 Table 1 Basic information of transplant pharmacists

Characteristic Total Transplant pharmacists

(n=97)
Age, Median (IQR) 36 (IQR: 33-39)
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Educational background

N (%)
Undergraduate 909.3)
Postgraduate 74 (76.3)
Doctor 10 (10.3)
Unknow 4(4.1)

Technical title

N (%)
Primary 5(5.2)
Intermediate 59 (60.8)
Deputy senior 25 (25.8)
Senior 6(6.2)
Unknow 2(2.1)

Lenth of employment, Median / 5 (IQR: 2-7)

(IQR)

Length of teaching / 4 (IQR: 2-6)

qualifications, Median (IQR)

Transplanted organs

N (%)
Kidney and/or pancreas 87 (89.7)
Liver 68 (70.1)
Heart 33 (34.0)
Lungs 26 (26.8)
Intestines 3.1
More than one organ type 65 (67.0)

234  Pharmacist activities during the phases of transplantation
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Sixty out of 78 the hospitals (76.9%) perform medication reconciliation on their
patients upon first encounter, the specific elements involved in medication
reconciliation were illustrated in Figure 1. Nearly half of the respondents (32/60,
53.3%) indicated that medication reconciliation was conducted at least twice during a
patient's hospital stay. The main focus areas during medication reconciliation include
medication history (57/60, 95.0%), history of adverse reactions (56/60, 93.3%),
medical history (53/60, 88.3%), allergy history (53/60, 88.3%), laboratory results
(46/60, 76.7%), and others (1/60, 1.7%). However, more than half of the hospitals
(32/60, 53.3%) stated that they are only able to provide such services to less than half
of the patients. Additionally, 26 hospitals (26/60, 43.3%) mentioned that they provide
medication reconciliation services to more than half of their transplant patients, while
only 2 hospitals (2/60, 3.3%) stated that they provide medication reconciliation
services to all patients. The majority of hospitals (37/60, 61.7%) indicated that there is
no standard template for recording medication reconciliation, and 78.3% hospitals
(47/60) were unable to integrate the appropriate content into the hospital information

system.

More than half of the transplant centers (42/78, 53.8%) reported assessing patients for
medication adherence, with the most frequently used scale was the Morisky
Adherence Scale (33/42, 78.6%) [10]. Additionally, 17 transplant centers (17/42,
40.5%) reported assessing patients only once, mostly during hospitalisation. Seven
hospitals (7/42, 16.7%) assess patients' adherence twice, mainly during the patient's
hospitalisation and at the time of the patient's discharge; ten hospitals (10/42, 23.8%)
assess patients three times, at the first time of seeing the patient, during the patient's
hospitalisation and at the time of the patient's discharge; eight hospitals (8/42, 19.1%)
assess patients throughout the whole process, at the first time of seeing the patient
(pre-hospitalization or clinic prior to transplant), during the patient's hospitalisation, at
the time of the patient's discharge and the later follow-up visit, at a minimum of four

times.
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Transplant phase

Of all respondents, 60 hospitals (60/78, 76.9%) indicated that they provided pharmacy
services during the transplant phase. Figure 2 depicted the pharmacist's activities
during the transplantation phase, focused individualized pharmacy services (57/60,
95.0%), pharmaceutical ward round (57/60, 95.0%), medical order review (56/60,
93.3%), and medication education (53/60, 88.3%). Among hospitals providing
perioperative pharmacy services, only a few respondents (14/60, 23.3%) offer this
care to all recipients. The majority of hospitals (23/60, 38.3%) can provide the above
pharmaceutical services to less than half of the patients. Additionally, 28 hospitals
(28/60, 46.7%) mentioned that they paid extra attention to patients who were

retransplanted.

Of all respondents, 84.6% of the hospitals (66/78) provided therapeutic drug
monitoring (TDM) and 59.0% of the hospitals (46/78) provided pharmacogenetic

testing services for the relevant drugs.

Medical order review: Among all the surveyed hospitals, a total of 56 hospitals(56/78,
71.8%) conducted regular medical order reviews. Regarding the frequency of these
reviews, most hospitals (33/56, 58.9%) conduct reviews three times a week or more
for indications, dosage, repeat medications, drug interactions, and contraindications,

Additionally, 21.4% (12/56) can conduct reviews at most twice a week, while only 11
hospitals (11/56, 19.6%) indicated daily reviews. In terms of the patient population
covered by these services, the majority of hospitals (21/56, 37.5%) could review
orders for less than half of their patients, while only 14 hospitals (14/56, 25.0%)
mentioned that they review all patients' orders. Another point worth noting is that
among hospitals conducting medical order reviews, only 28.6% (16/56) record the

review process and results in the information system.

Pharmaceutical ward round: Fifty-seven hospitals (57/78, 73.1%) indicated that they

conducted regular pharmaceutical ward round for all transplant patients. Regarding
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the form of these ward rounds, 31 hospitals (31/57, 54.4%) indicated that they use
both joint ward rounds with physicians and independent pharmaceutical ward rounds,
while 24 hospitals (24/57, 42.1%) conduct the ward rounds in conjunction with
physicians. Additionally, only 2 hospitals (2/57, 3.5%) indicated that the transplant
pharmacist conducts solely independent pharmaceutical ward rounds. Regarding the
frequency of these ward rounds, 31 hospitals (31/57, 54.4%) mentioned that the
frequency for each transplant patient is three or more times per week, 21 hospitals
(21/57, 36.8%) indicated a frequency of two or fewer times per week, and only 5
hospitals (5/57, 8.8%) conduct daily pharmaceutical ward rounds. Moreover, only 17
hospitals (17/57, 29.8%) mentioned the existence of a standardized template to help
record the form and content of the ward rounds, although this template was not
uniformly applied across transplant centers. Additionally, 15 hospitals (15/57, 26.3%)
indicated that they would record pharmaceutical ward round-related content in the

system.

Medication education: As shown in Figure 3, 53 surveyed hospitals (53/78, 68.0%)
respondents indicated that they would provide medication education to their patients,
focusing primarily on medication dosage (41/53, 77.4%), drug delivery time (40/53,
75.5%), adverse drug reaction and solutions (40/53, 75.5%), lifestyle guidance (39,
73.6%), solutions for missed doses (37/53, 69.8%), storage of medications (36/53,
67.9%) and others (3/53, 5.7%). Regarding the coverage of patient groups by
medication education, a large majority of the hospitals (22/53, 41.5%) would provide
medication education to more than half of the patients, while 18 hospitals (18/53,
34.0%) would provide medication education to less than half, and 13 hospitals (13/53,
24.5%) would educate all patients. Various educational methods were utilized, with
verbal combined with written or video education being the most commonly used
(34/53, 64.2%), followed by solely verbal education (17/53, 32.1%), and solely
written education (2/53, 3.8%). Additionally, 30 hospitals (30/53, 56.6%) indicated

that there was a standardised template for documenting medication education, and 14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 39

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 15 of 39

oNOYTULT D WN =

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

BMJ Open

hospitals (14/53, 26.4%) mentioned that it would be documented in the hospital’s

system.

Post-transplant phase (ambulatory):

Long-term pharmaceutical management after transplantation was also crucial.
However, only 14 hospitals (14/78, 18.0%) indicated that they have developed
pharmacist-managed clinic for transplant patients. The average time taken to
establish these clinics was 27.4 months (IQR: 6.8-34.5 months). Among these clinics,
9 hospitals (9/14, 64.3%) had a standardized template for documenting outpatient
pharmacy services, and 12 hospitals (12/14, 85.7%) documented the outpatient

process in the information system.

Other pharmacist activities
Most hospitals (64/78, 82.1%) indicated they were involved hospital-wide
pharmaceutical management tasks, such as various pharmaceutical data reporting and

hospital-wide medical order reviews. The average transplant pharmacist daily time
spent on pharmaceutical management tasks was 3.0+ 1.6 hours. Only one transplant

center expressed having a dedicated pharmacy management team responsible for such
matters. Regarding teaching responsibilities, 62 respondents (62/78, 79.5%)
participated in teaching jobs, including trainee pharmacist (3/78, 4.8%) , pharmacy
student (15/78, 24.2%), and those who are both (44/78, 71.0%). The time spent on

teaching jobs was 1.5%0.7 hours. Additionally, nearly all respondents (64/78, 82.1%)
were involved in scientific research as part of their daily routine, spending an average

of 2.0%1.3 hours on research activities.

Pharmacist opinions regarding practice
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The importance of transplant pharmacists has been confirmed by many studies [3][6],
however there are currently few surveys on the transplant pharmacist workforce. In
2015, a national survey of transplant pharmacists in the United States described the
main service activities performed by pharmacists during the different stages of
transplantation, highlighting the typical responsibilities of pharmacists practising
within the field of transplantation, and illustrating that the level of pharmacist
involvement varies significantly across transplant centres and stages of
transplantation. The survey also calculated that there were currently 1.4 FTEs
positions for transplant pharmacists per 100 transplants[11]. In 2021, a study from
Brazil on thoracic transplant [12], illustrated that in their transplant centers with
pharmacists (n = 12), there is not a full-time professional dedicated to their transplant
program, and the activity of transplant pharmacists is significantly lower than that of
transplant centres in the United States. It is clear that the activities of transplant
pharmacists in the patient care team reflect a known benefits, Sam ’ s systematic
review included 12 studies involving 1,837 patients, demonstrated that in the solid
organ transplant setting, pharmacists can improve medication adherence, reduce
medication errors, and thereby enhance patient outcomesError! Reference source
not found.. With the development of transplantation technology, the need for

transplant pharmacists will further increase [13].

The results of the survey show that there are still many deficiencies in transplant
pharmacy services in China, which are mainly reflected in the following areas. Firstly,
our research founds that there is a significant shortage of transplant pharmacists in
China. Our study results indicate that there is currently an average of 0.8 pharmacists
per 100 transplant patients, whereas in comparison, the United States has 1.4 FTEs
positions for transplant pharmacists per 100 transplants showing a noticeable decrease

in numbers [11] .

Secondly, we found that even with the presence of transplant pharmacists, there are

deviations in pharmacy services, with important pharmacy services missing,
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consistent with foreign studies [11][12]. For example, only 53.8% of transplant
centres assess patients for adherence, and 48.0% only perform once. Transplant
patients require lifelong immunosuppressive therapy, and patient compliance with
immunosuppression is closely related to the development of rejection, particularly
antibody-mediated rejection and resulting premature graft failure [14][15]. This is
significantly inadequate compared to pharmacy services in other countries

[16][17][18].

At the same time the number of patients covered by transplant pharmacy services in
China is low, with most transplant centres only able to provide pharmacy services to

less than 50% of transplant patients.

Lack of standardisation and information technology is also a current problem in
China. Standardisation and informatization are important components of pharmacy
services, which are significant for the uniform calculation of what pharmacists do as
well as for measuring the value of their work. The clinical pharmacist training
program implemented in China follows a "residency pharmacist training + specialized
clinical pharmacy training" model. In most regions of China, pharmacists are required
to complete a 3-year residency in pharmacist training. If they wish to pursue a career
as clinical pharmacists, they must undergo 1 year of specialized clinical pharmacy
training, with transplant pharmacy (or immunopharmacology) being a separate
specialty. Hospitals that meet specific requirements can be approved as clinical
pharmacy training bases, recruiting clinical pharmacists nationwide according to the
approved training direction. In principle, only pharmacists who have obtained clinical
pharmacy certification are eligible to practice as clinical pharmacists. However, in the
area of transplant pharmacy training, clinical pharmacists in transplant centers are
currently trained independently by the transplant centers themselves, with no unified
training model. Systematic training in this field is still in its early stages. In the United
States, the relevant regulatory agencies (UNOS and CMS) [7] have made having

transplant pharmacists a mandatory requirement of the transplant patient care team,
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with clear training modalities [11] and have issued guidelines to guide their daily
work. While in China, there is still a lack of corresponding standard documents. Only
a small number of hospitals in China had templates for pharmacy services and were
able to link to the hospital system, but these templates were developed by individual
hospitals and were not standardised, and that in the future standard operating
procedures (SOPs) regarding transplant pharmacists should be developed, it can guide
and standardise the daily work of the transplant pharmacists [19]. At the same time,
linking to the hospital system means that the pharmacist's entire care process can be
recorded by the electronic system, making the care process more systematic [20],
therefore efforts should be made to form an electronic working system about

transplant pharmacists.

Regarding the reasons for the low availability of transplant pharmacist services, a
study [12] suggested that the main reasons were the low frequency of pharmacist
involvement in the transplant team and the low level of training and experience in the
field of transplantation, our study showed that it is mainly the heavy workload in
other daily tasks in China, 67.7% respondents having the highest level of perception
for this reason. We revealed that almost all transplant pharmacists in China are
currently required to take on work other than patient care, including pharmaceutical
routine work, teaching jobs, and scientific research, which takes up the vast majority
of their working time. In this case, we calculated the FTEs as 2.6, if only pharmacy
service-related work is performed, FTEs of transplant pharmacists would be reduced
to 1.2 per 100 transplants, close to the findings in the United States. This also
confirms the heavy workload of transplant pharmacists in China, especially with other
daily work tasks. Therefore, reducing the time spent on other activities and
developing a service model of a resident pharmacist would help to alleviate the

current dilemma.

The next reason was lack of performance incentives, with 66.2% respondents having

the highest rating for this reason. In our survey, we found that pharmacy services for
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transplant patients are not currently valued by hospitals and the nation, with many
transplant centres reporting a lack of performance incentives. However, key
performance indicators (KPIs) are essential to enhance the value of pharmacy services,
and the implementation of performance appraisal is an inevitable choice for
high-quality and sustainable development of hospitals [21][22]. Therefore for
pharmacy services, hospitals should develop refined performance appraisal indicators

to motivate transplant pharmacists and improve efficiency.

Inadequate pharmacy services due to lack of pharmacists, as perceived by some
transplant centres, with 61.5% respondents having the highest rating for this reason.
In current transplant hospitals in China, based on the existing number of transplants
and pharmacists, we have calculated an average of 0.8 pharmacists per 100 transplant
patients, while in reality we need 2.6 full-time pharmacists for every 100 transplant
patients. Therefore, increasing the number of transplant pharmacists is also a crucial

step in improving pharmacy services.

Interestingly, our study found that almost all pharmacists believe that "Insufficient
demand from clinicians or patients for pharmacy services" is not a factor hindering
the provision of pharmacy services. This indicates that both physicians and patients

have high expectations of clinical pharmacists as knowledgeable drug therapy experts.

Although this is the largest survey of transplant pharmacists conducted in China , it
still has some limitations. First, the participating hospitals may not fully represent all
transplant centers in China, potentially limiting the generalizability of our
findings. Second, the data collected from pharmacists relied on self-reported measures,
including estimated time spent on specific activities, which could introduce recall or
social desirability bias. Third, while we investigated common and important aspects

of pharmacy services, the diversity and complexity of clinical practices may extend
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beyond the scope captured in this study. Finally, our analysis did not stratify
pharmacy services by specific organ transplant types, despite their potential impact on
service demands. Future studies should incorporate organ-specific categorizations and

employ objective metrics to validate self-reported data.

Conclusions

Our national workforce survey demonstrates the activities of transplant pharmacists in
providing pharmacy services to patients at different stages of transplantation and
highlights a significant lack of transplant pharmacy services in China. At the same
time, current pharmacy services lack standardization and digitalization. To address the
current status of transplant recipient pharmacy services in China, reducing other
workloads of transplant clinical pharmacist, increasing performance incentives,
expanding the number of transplant pharmacists, and developing standardized service

protocols are crucial steps.
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Figure legends

Figure 1 Percent Hospitals Providing Activity During Transplant Evaluations
Phase

(ADR: adverse drug reaction)

Figure 2 Percent Hospitals Providing Activity During Transplant Phase
(Individualized pharmacy services: holistic assessment of the patient and customized
pharmacy services for the patient)

Figure 3 Percent Hospitals Providing Concrete Activity About Medication
Education During Transplant Phase

Figure 4 Participants' perceptions of Specific Reasons for the Lack of Pharmacy
Services

(Note: The higher the degree, the higher the level of consent, for example “degree 17
means strongly agree and “degree 5 means strongly disagree ;

Reason 1: Heavy workload in other daily tasks;

Reason 2: Lack of performance incentives;

Reason 3: The shortage of transplant pharmacists;

Reason 4: Lack of legal and regulatory support;
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Reason 5: Insufficient demand from clinicians for pharmacy services;

Reason 6: Insufficient demand from patient for pharmacy services)
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The Survey on the Current Status of Pharmaceutical Care for Solid

Organ Transplant Recipients

Dear Transplant Pharmacist,

To gain a deeper understanding of the current status of pharmaceutical care provided
by transplant pharmacists in China, and to better meet the needs of patients while
improving healthcare quality and patient satisfaction, we invite you to complete this
questionnaire. Your insights are crucial for advancing the development of transplant
pharmaceutical care in China. We sincerely appreciate your participation and valuable
feedback, which will contribute to the growth of transplant pharmacy services in our
country! This questionnaire was part of the research project titled "Development and
Application  of  Evidence-Based and Implementation  Science-Informed
Pharmaceutical Care Guidelines for Solid Organ Transplant Recipients" approved by
the Ethics Committee of Beijing Chaoyang Hospital (Approval No. 2024-KE-951).
Thank you for supporting our research!

Please read this informed consent document carefully before deciding whether to
participate:

Informed Consent

1. Participation in this study is entirely voluntary. You may refuse to participate
without providing a reason.

2. This survey focuses solely on the current status of pharmaceutical care and will not
affect your personal or professional life, nor will it result in adverse events.

3. Your privacy will be protected. Personal information will remain confidential and
accessible only to researchers involved in this study. Survey records will be stored
securely within the research team. Results and data may be published, but no
identifiable information about you or your institution will be disclosed.

4. For any questions, please contact the project leader:

Yang Hui, Number: 010-85231077.

If you voluntarily agree to participate, please answer the following questions
after reviewing the above information:

Part I: Demographic Information
1. Your age (years): [Open-ended Question]

2. Your highest educational qualification: [Single Choice]
o Doctorate
o Master’s degree
o Bachelor’s degree
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o Other
3. Name of your institution: [Open-ended Question]

4. Your professional title:[Single Choice]
o Senior-level
o Associate Senior-level
o Intermediate-level
© Junior-level

5. Years of experience as a transplant pharmacist:[Open-ended Question]

6. Do you hold qualifications as a transplant pharmacy educator? [Single Choice]
o Yes
o No

7. Years since obtaining educational qualifications (if applicable): [Open-ended
Question]

8. Daily standard working hours (e.g., 8 hours): [Open-ended Question]

9. Does your institution employ other transplant pharmacists?[Single Choice]
o Yes
o No

10. Please provide basic information about other transplant pharmacists in your
institution:

Format: Age/Title/Education/Years of experience/Transplant educator status (if
yes, specify qualification years).

Example: 34 years/Clinical Pharmacist/Master’s degree/5 years/Educator (3
years) or Not an educator.

[Open-ended Question]

11. Transplant procedures performed at your institution and the number of surgeries
in 2023:[Multiple Choice]

Please select organs involved and specify the number of surgeries for each in
2023.

o Heart (_ cases)

o Kidney (_ cases)

o Liver (_ cases)

oLung (_ cases)

0 Small intestine (_ cases)

Part II: Daily Practices of Transplant Pharmacists Across Transplant Stages
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Note: Please describe the overall workload of transplant pharmacists at your
institution.
12. Do you assess patients’ medication adherence? [Single Choice]

o Yes

o No

13. Timing of adherence assessments:[Multiple Choice]
O First patient encounter
0 During hospitalization
O At discharge education
0 During follow-up
o Other

14. Tool used for medication adherence assessment: [Single Choice]
o Morisky Medication Adherence Scale
o Medication Adherence Report Scale (MARS)
o Basel Assessment of Adherence Scale
o Other

First time seeing the patient
15. Do you conduct medication reconciliation to understand the patient’s baseline
status? [Single Choice]

o Yes

o No

16. Content covered during medication reconciliation: [Multiple Choice]
0 Medical history
0 Medication history
0 Adverse drug reaction history
O Allergy history
o Laboratory results
o Other

17. Frequency of medication reconciliation during hospitalization: [Single Choice]
o 1 time
o 2 times
o 3 times
0 4 times
o 5 times

18. Scope of medication reconciliation services: [Single Choice]
o All patients
o Some patients (>50%)
o Some patients (<50%)
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19. Average time spent per patient per reconciliation (minutes): [Single Choice]
o <5
o0 5-10
o 10-20
0 20-30
0 3040
0 40-50
o 50-60
0 >60

20. Documentation format for reconciliation:[Single Choice]
o Standard template
o No standard template
o Other

21. Is reconciliation documentation entered into the hospital information system?
[Single Choice]

o Yes

o No

Perioperative Period
22. Average length of hospital stay for transplant patients (days): [Open-ended
Question]

23. Does your hospital perform therapeutic drug monitoring (TDM) for
transplant-related medications? If yes, specify the drugs: [Single Choice]

oYes(_ )

o No

24. Does your hospital perform pharmacogenetic testing for transplant-related
medications? If yes, specify the drugs: [Single Choice]

oYes(_ )

o No

25. Do you provide pharmaceutical care during the perioperative period? [Single
Choice]

o Yes

o No

26. Pharmaceutical care services provided: [Multiple Choice]
0 Medication order review
0 Pharmacist-led ward rounds
o TDM
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0 Personalized pharmaceutical care
0 Patient education

o0 Pharmacogenetic testing guidance
0 Cost-benefit analysis support

o Other

27. Scope of perioperative pharmaceutical care:[Single Choice]
o All patients
o Some patients (>50%)
o Some patients (<50%)

28. Are re-transplant recipients given special attention? If yes, specify focus
areas:[Single Choice]

o Yes

o No

Medication Order Review

29. Frequency of medication order review: [Single Choice]
o Daily
o >3 times/week
o <2 times/week

30. Content of medication order review: [Multiple Choice]
0 Indications
0 Dosage/administration
0 Duplicate therapy
0 Drug interactions
o0 Compatibility
o Other

31. Scope of medication order review: [Single Choice]
o All patients
o Some patients (>50%)
o Some patients (<50%)

32. Average time spent per patient per review (minutes): [Single Choice]
o0 <5
o0 5-10
o 10-20
0 20-30
o 3040
0 40-50
o 50-60
0 >60
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1
2
3
: 33. Is the review process/results recorded in the hospital information system? [Single
6 Choice]
/ o Yes
g o No
10 ;
1 Pharmacist-Led Ward Rounds
g 34. Rounds format: [Single Choice] |
14 o Independent pharmacist rounds o
1 2 o Joint rounds with physicians % :
17 o Both g 1
18 g
19 35. Frequency of rounds per patient: [Single Choice] g !
20 o Daily =
2 o >3 times/week Es |
23 o <2 times/week 5
24 g |
;2 36. Average time per patient for independent rounds (minutes): [Single Choice] «i ‘
27 o<5 S
28 0 5-10 am
29 0o
20 o 10-20 g :‘ﬁl
0 20-30 Z0
» © 30-40 =
S ° 40-50 g
35 ©50-60 52
36 0 >60 a2
37 55
gg 37. Average time per patient for joint rounds (minutes): [Single Choice] g: @
40 o0<5 Eg _
41 o 5-10 >
jé 0 10-20 2
44 0 20-30 3
45 03040 g
o o 40-50 g
48 o 50-60 =
49 o >60 = |
50 % _‘
g; 38. Is there a standardized template for rounds? [Single Choice] § :
53 o Yes o
54 ©o No g
55 |
?? 39. Are rounds documented in the hospital information system? [Single Choice]
58 o Yes
e o No
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Patient Education
40. Content of patient education: [Multiple Choice]
0 Dosage/administration
0 Timing of administration
0 Managing missed doses
0 Medication storage
0 Adverse reactions and management
O Lifestyle guidance
o Other

41. Education delivery format: [Multiple Choice]
O Verbal
O Printed materials
0 Video
0 Verbal + printed materials
o Other

42. Average time spent per patient per education session (minutes): [Single Choice]
o0<5
o0 5-10
o 10-20
0 20-30
o 3040
0 40-50
o 50-60
o >60

43. Is there a standardized education template? [Single Choice]
o Yes
o No

44. Is education documented in the hospital information system? [Single Choice]
o Yes
o No
Post-Transplant Phase
45. Does your hospital have a dedicated transplant pharmacy clinic? [Single Choice]
o Yes
o No
46. Start date of the clinic (if applicable): [Open-ended Question]

47. Services provided in the clinic: [Multiple Choice]
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1
2
z 0 Medication therapy evaluation (e.g., efficacy, adverse reactions)
5 o Therapeutic interventions (e.g., resolving drug-related problems,
6 deprescribing, reconciliation)
; o Developing personalized medication records (prescription/OTC drugs, herbs,
9 supplements)
10 0 Adherence assessment ;
1 O Personalized education |
g o Lifestyle guidance 1
14 o Follow-up -
15 o Other S
16 8
17 2
18 48. Average weekly patient volume (cases/week): [Open-ended Question] E
19 g
;‘1) 49. Clinic fee per patient (pre-reimbursement, RMB): [Open-ended Question] % |
22 % :
23 50. Pharmacist qualifications for clinic: [Single Choice] =)
24 o Clinical Pharmacist S
;2 o Associate Chief Pharmacist a
27 o Chief Pharmacist S
28 e
gg 51. Average consultation time per patient: [Single Choice] £§\
31 0 <5 min %(‘g 1
32 0 5-10 min =8
gj © 10-20 min 8o
35 0 20-30 min 23
36 o 30-40 min a2

@
37 0 40-50 min 53>
38 . 3 Iglgl |
39 0 50-60 min 3.0
40 o >60 min a-
41 >
g 52. Clinic documentation format: [Single Choice] %
44 o Standard template 3
45 o No standard template 8
46 o Other @
47 3
48 2
49 53. Are clinic records entered into the hospital information system? [Single Choice] 5
50 o Yes 5
51 oN o
52 0 S
53 _3
54 54. Additional follow-up methods (if applicable): [Multiple Choice] g
g 2 0 Phone |
57 o SMS
58 0 Hospital app

[¢

Zg 0 Patient education groups
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o None
o Other

55. Average frequency of follow-up per patient: [Single Choice]
o 1-2 times/week
o 1-2 times/month
o 1-2 times/year
o No routine follow-up
o Adjusted based on discharge time

Part III: Non-Transplant Responsibilities
Note: Please describe your workload unrelated to transplant care.

56. Time spent daily on pharmacy management (e.g., data reporting, order review)
(hours): [Open-ended Question]

57. Do you teach pharmacy students? [Single Choice]
o Yes
o No

58. Do you train pharmacy residents? [Single Choice]
o Yes
o No

59. Daily time spent on teaching/training (hours): [Open-ended Question]
60. Daily time spent on research (hours): [Open-ended Question]

Part IV: Opinions on Pharmaceutical Care
61. Do you believe there is a shortage of transplant pharmacists in China? [Single
Choice]

o Yes

o No

62. Severity of the shortage: [Single Choice]
o Severe
o Moderate
o Mild

63. Do you believe there is a lack of transplant pharmaceutical care services in China?
[Single Choice]

o Yes

o No
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64. Causes of the shortage (rate 1-5, with 1 = least significant, 5 = most significant):

Causes Degree 1-5

Insufficient legal/policy support: ol 02 03 o4 oS5
Lack of institutional incentives: ol 02 o3 04 o5
Shortage of transplant pharmacists: ol o2 03 o4 o5
Heavy workload limiting service time: ol 02 03 o4 oS5
Low demand from clinicians: ol 02 o3 04 o5
Low patient demand: ol 02 03 o4 oS5

65. Are there other reasons for the lack of services? [Single Choice]

o Yes, please specify:
o No

Thank you for your participation!

Your responses are invaluable to our research. We wish you success in your

work and happiness in life!
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