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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-based study (25 March—1 April
2024) involving 91 transplant centres performing>90% of
China’s organ transplants.

Main outcomes and measures Pharmacy items

and duration provided to patients by pharmacists at

each transplant centre and used to calculate full-time
equivalents (FTESs).

Results Service provision varied substantially across
centres, 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 standardisation/digitalisation. 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.
Conclusions A national workforce survey revealed
significant gaps in transplant pharmacy services in

China, particularly in standardisation and digitalisation.

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 standardised
service protocols.

INTRODUCTION

Solid organ transplantation is a well-
established treatment option for patients with
end-organ dysfunction.! A 10year 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.” This prog-
ress owes much to the implementation of a

2,11

STRENGTHS AND LIMITATIONS OF THIS STUDY

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

= Combined structured quantitative metrics (eg, full-
time equivalent calculations) with qualitative open-
ended questions.

= Diversity and complexity of clinical practices may
extend beyond the scope captured.

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

In 2020, the American Society of Health-
System Pharmacists (ASHP) issued compre-
hensive guidelines regarding pharmacy
services for solid organ transplants.” These
guidelines underscored the indispensable
role of transplant pharmacists or pharmacol-
ogists within transplant centres, emphasising
their necessity for meeting accreditation stan-
dards. Moreover, the guidelines elucidated
the operational model for transplant pharma-
cists, providing clarity on their functions and
responsibilities within the transplantation
process.

Despite the progress seen in many coun-
tries, transplant pharmacy services in China
are still in their infancy, characterised by
ongoing exploration and development.® As
the demand for transplant pharmacists to
actively participate in transplant care grows,*
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.®
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
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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 under-
standing of the current status of transplant pharmacists
and their working patterns in China. Therefore, the
primary objective of this survey was to conduct a compre-
hensive assessment of the current situation of transplant
pharmacists in China. This research aims to provide a
reference and foundation for the development of stan-
dardised practices in the field. Additionally, it seeks to
assist various programmes in evaluating their transplant
pharmacy services and staffing.

METHODS

Survey design

The questionnaire (online 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

18 December 2022, with the mission of enhancing phar-

macists' capabilities in medication therapy management

for solid organ transplant recipients, ensuring medica-
tion 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-centred develop-
ment trend of pharmaceutical care and leveraging policy
support. Through academic collaboration, standardisa-
tion initiatives and educational outreach, it expanded to

88 members by October 2024. These members are distrib-

uted across 64 transplant centres 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 practising in China.

2. Obtain detailed information about the daily prac-
tice activities of transplant pharmacists in most hos-
pitals in China during all phases of transplantation
(ie, evaluation phase, transplant phase and the post-
transplantation phase (ambulatory)), as well as activ-
ities outside of transplant patient care (eg, 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 organisational unit; daily practice
activities of transplant pharmacists, referring to the ASHP

Guidelines on Pharmacy Services in Solid Organ Trans-
plantation’ (there is no relevant guideline in China),
and 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; 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 incor-
porated both qualitative and quantitative questions,
including single-choice and multiple-choice questions, as
well as open-ended questions. Following several rounds of
revisions, a small number of questionnaires were distrib-
uted 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 Trans-
plant Pharmacists Alliance.

Survey participants and dissemination

To ensure data representativeness and maximise partici-
pation, the survey targeted transplant pharmacists from
all hospitals within the National Transplant Alliance,
as well as the top 50 hospitals in China based on trans-
plant volume, totalling 91 hospitals. Data indicate that
transplants conducted in these top 50 hospitals encom-
pass 90% of all transplant recipients in China.” There-
fore, the number of organ transplants performed in
the hospitals surveyed exceeds 90% of the total trans-
plant volume in China. One transplant centre discussed
among themselves to submit only one questionnaire
that was reflective of their hospital’s pharmacy services.
Employing the online questionnaire method (https://
www.wenjuan.com/s/UZBZ]JvxSu9B/), the survey ques-
tionnaires were disseminated via the WeChat groups of
National Transplant Alliance, with respondents inde-
pendently 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 centre directly via WeChat,
seeking their help in completing the questionnaire and
adding the transplant pharmacist’s WeChat for follow-up
reminders. The questionnaire was launched on 25 March
2024, and the working group closely monitored partici-
pation. After a week-long period (25 March 2024-1 April
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 3 days, the survey
concluded.

2

Yang H, et al. BMJ Open 2025;15:€093542. doi:10.1136/bmjopen-2024-093542

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiyde.bol|qig sousby 1e Gzoz ‘2 sunr uo jwod fwg uadolwgy/:dny wouy pspeojumoq 'G20Z UNC ¥ U0 Z¥SE60-7202-uadolwa/oeTT 0T Se paysiignd isiiy :uado (NE


https://dx.doi.org/10.1136/bmjopen-2024-093542
https://www.wenjuan.com/s/UZBZJvxSu9B/
https://www.wenjuan.com/s/UZBZJvxSu9B/
http://bmjopen.bmj.com/

Patient and Public Involvement

It is important to state that patients and/or the public
were not involved in the design, or conduct, or reporting,
or dissemination plans of this research.

Data analysis
Data from all respondents were saved using Microsoft
Excel, excluding transplant pharmacists who did not
provide direct pharmacy services. Descriptive statistics
were used to summarise demographic and practice activ-
ities. 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 V.22. Continuous data were
expressed as means (SD) or medians (IQR), and group
comparisons were executed using the t-test. Categorical
variables were described as frequencies and percentages,
with between-group comparisons performed using x
tests. A p value of <0.05 was considered statistically signif-
icant. In addition, 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 Dura-
tion+Pharmacy Management Duration+Teaching Ac-
tivities Duration+Research Activities Duration) /Stand-
ard Working Hours (8 hours).
Daily Patient Pharmacy Service Duration = [(Sum of
estimated time for all transplant pharmacy service
items per patient since admissionxAverage Hospital
Stay Duration of Patients) x Annual Total Number of
Transplants] / 1 year (365 days)

RESULTS

Actotal of 91 hospitals participated in the survey (response
rate of 100.0%), of which 13 hospitals (14.3%) indi-
cated that they have not performed organ transplants
in recent years. Therefore, our survey was conducted
in the remaining 78 hospitals. Additionally, nine hospi-
tals (9/78, 11.5%) did not have a transplant pharmacist
involved in the care of transplant patients. It was note-
worthy that eight of these nine hospitals were among the
top 50 hospitals in China in terms of the number of trans-
plants performed.

Participant demographics

There were a total of 97 transplant pharmacists in these
78 hospitals, with a median age of 36 years (IQR 33-39
years). The majority of pharmacists (74, 76.3%) held
postgraduate degrees and intermediate technical titles
(59, 60.8%). On average, they had 5 years of clinical
employment (IQR 2-7 years), with 32 out of 97 pharma-
cists (33.0%) having over 5 years of experience. Addi-
tionally, 27 pharmacists (27.8%) indicated that they held

Table 1 Basic information of transplant pharmacists

Total transplant
pharmacists
(n=97)

36 (IQR 33-39)

Characteristic

Age, Median (IQR)
Educational background N (%)

Undergraduate 9 (9.3)
Postgraduate 74 (76.3)
Doctor 10 (10.3)
Unknown 4 (4.1)
Technical title N (%)
Primary 5(5.2)
Intermediate 59 (60.8)
Deputy senior 25 (25.8)
Senior 6 (6.2)
Unknown 2(.1)
Lenth of employment, / 5 (IQR 2-7)
Median (IQR)
Length of teaching / 4 (IQR 2-6)
qualifications, Median
(IQR)
Transplanted organs N (%)
Kidney and/or 87 (89.7)
pancreas
Liver 68 (70.1)
Heart 33 (34.0)
Lungs 26 (26.8)
Intestines 3(3.1)
More than one 65 (67.0)

organ type

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, 89.7%), followed by the liver (68, 70.1%), heart (33,
34.0%), lungs (26, 26.8%) and intestines (3, 3.1%). It
was also noted that a majority of respondents reported
caring for more than one organ type (65, 67.0%), shown
in table 1.

Pharmacist activities during the phases of transplantation
Evaluation phase

60 out of 78 hospitals (76.9%) perform medication
reconciliation on their patients on first encounter. The
specific elements involved in medication reconciliation
are 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 reconcilia-
tion include medication history (57/60, 95.0%), history
of adverse reactions (56/60, 93.3%), medical history
(563/60, 88.3%), allergy history (53/60, 88.3%), labo-
ratory results (46/60, 76.7%) and others (1/60, 1.7%).
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Medication history
History of ADRs
Medical history
History of allergies
Laboratory results

Others I

0.0% 20.0%

40.0%

60.0% 80.0% 100.0%

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

Figure 1

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 trans-
plant 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%) indi-
cated 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 centres (42/78, 53.8%)
reported assessing patients for medication adherence, with
the most frequently used scale being the Morisky Adherence
Scale (33/42, 78.6%)."° Additionally, 17 transplant centres
(17/42, 40.5%) reported assessing patients only once, mostly

Individualized pharmacy services
Pharmaceutical ward round
Medical order Review
Medical education

Drug cost-benefit analysis -

Others I

0.0% 20.0%

Percentage of hospitals providing activity during transplant evaluations phase. ADR, adverse drug reaction.

during hospitalisation. In total, 7 hospitals (7/42, 16.7%)
assess patients’ adherence twice, mainly during the patient’s
hospitalisation and at the time of the patient’s discharge; 10
hospitals (10/42, 23.8%) assess patients three times, at the
first time of seeing the patient, during the patient’s hospital-
isation and at the time of the patient’s discharge; 8 hospitals
(8/42,19.1%) assess patients throughout the whole process,
at the first time of seeing the patient (pre-hospitalisation
or clinic prior to transplant), during the patient’s hospital-
isation, 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, 76.9%) indi-
cated that they provided pharmacy services during
the transplant phase. Figure 2 depicts the pharmacist’s
activities during the transplantation phase, focused on

40.0% 60.0% 80.0% 100.0%

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

Figure 2 Percentage of hospitals providing activity during transplant phase (individualised pharmacy services: holistic
assessment of the patient and customised pharmacy services for the patient).
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individualised pharmacy services (57/60, 95.0%), phar-
maceutical ward round (57/60, 95.0%), medical order
review (56,60, 93.83%) and medication education (53,60,
88.3%). Among hospitals providing perioperative phar-
macy 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 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 per week or
more for indications, dosage, repeat medications, drug
interactions and contraindications. Additionally, 21.4%
(12/56) can conduct reviews at most two times per 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

57 hospitals (57/78, 73.1%) indicated that they conducted
regular pharmaceutical ward round for all transplant
patients. Regarding the form of these ward rounds, 31
hospitals (31/57, 54.4%) indicated that they use both joint
ward rounds with physicians and independent pharma-
ceutical ward rounds, while 24 hospitals (24/57, 42.1%)
conduct the ward rounds in conjunction with physicians.

Dosage of the medicine

Drug delivery time

Adverse drug reaction and solutions
Lifestyle guidance

Solutions for missed doses

Storage of the medicine

Others [l

0.0% 20.0%

For <50% transplant patients B For >50% transplant patients B For all transplant patients
Figure 3 Percentage of hospitals providing concrete activity about medication education during the transplant phase.

Additionally, only two 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%) indi-
cated 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 standardised template to help
record the form and content of the ward rounds, although
this template was not uniformly applied across transplant
centres. 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, among 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 (39/53,
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 used, with
verbal combined with written or video education being
the most commonly used (34/53, 64.2%), followed by 5
solely verbal education (17/53, 32.1%) and and solely 3
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 hospitals (14/53, 26.4%) mentioned that it would be
documented in the hospital’s system.
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Post-transplant phase (ambulatory)

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

Other pharmacist activities

Most hospitals (64/78, 82.1%) indicated they were
involved in hospital-wide pharmaceutical management
tasks, such as various pharmaceutical data reporting and
hospital-wide medical order reviews. The average trans-
plant pharmacist daily time spent on pharmaceutical
management tasks was 3.0+1.6 hours. Only one transplant
centre expressed having a dedicated pharmacy manage-
ment team responsible for such matters. Regarding
teaching responsibilities, 62 respondents (62/78, 79.5%)
participated in teaching jobs, including trainee phar-
macist (3/62, 4.8%), pharmacy student (15/62, 24.2%)
and those who are both (44/62, 71.0%). The time spent
on teaching jobs was 1.5+0.7hours. Additionally, nearly
all respondents (64/78, 82.1%) were involved in scien-
tific research as part of their daily routine, spending an
average of 2.0+1.3hours on research activities.

Pharmacist opinions regarding practice

Almost all respondents (71/78, 91.0%) perceived a

moderate shortage in the number of transplant phar-

macists, with only one respondent perceiving a mild

shortage. Six respondents (6/78, 7.7%) denied the lack

of transplant pharmacists. Regarding the current state
Reason 1
Reason 2
Reason 3
Reason 4
Reason 5

Reason 6

0.0% 20.0%

40.0%

of pharmacy services in China, 65 respondents (65/78,
83.3%) 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 phar-
macists 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 67.7%) (see figure 4).

Impact of transplant centre volume on pharmacy services
There were no differences in the average number of
transplant pharmacists and the proportion of phar-
macy services for patients between transplant centres
(table 2). However, in the evaluation phase, as the
number of transplants increases, the probability of
pharmacists performing medication reconciliation
decreases, and the difference was statistically significant
(p<0.05).

Transplant pharmacist FTEs

Based on the existing number of transplants and phar-
macists, we had calculated an average of 0.8 pharmacists
per 100 transplant patients. To propose the FTE calcu-
lation framework based on current practice patterns of
Chinese transplant pharmacists, pharmacists need to
juggle hospital-wide pharmaceutical management tasks,
teaching jobs and scientific research; there was a median
of 2.6 transplant pharmacist FTE positions per 100 trans-
plants. It is important to note that the average patient
length of stay was 17.2+8.4 days. In contrast, assuming an
idealised workflow of transplant pharmacists providing
direct pharmacy services and education only, the FTEs
would become 1.2 per 100 transplants.

60.0% 80.0% 100.0%

Degree 1 M Degree 2 M Degree 3 M Degree 4 M Degree 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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Table 2 Impact of transplant centre volume on pharmacy services
Number of transplants performed per year Time per
(n=number of transplant centres)t P value patient per
0-100 101-200 201-300 session
Characteristics (n=35) (n=25) (n=9) >300 (n=9) (min)
Average numbers of pharmacist 1.3 1.0 1.7 1.1 0.255 -
Evaluation phase = Medication adherence 62.9% 44.0% 55.6% 44.4% 0.484 =
assessment (22/35) (11/25) (5/9) (4/9)
Medication reconciliation 88.6% 64.0% 66.7% 44.4% 0.026* 21.0+13.1
(381/35) (16/25) (6/9) (4/9)
Transplant phase  Pharmaceutical ward round 71.4% 64.0% 100.0% 77.8% 0.211 13.3+9.3
(25/35) (16/25) (9/9) (7/9)
Medical order review 71.4% 60.0% 100.0% 77.8% 0.144 15.8+12.3
(25/35) (15/25) (9/9) (7/9)
Medication education 68.6% 60.0% 88.9% 66.7% 0.466 10.2+6.3
(24/35) (15/25) (8/9) (679)
Post-transplant Pharmacist-managed clinic 11.4% 16.0% 22.2% 44.4% 0.140 -
phase (4/35) (4/25) (2/9) (4/9)

*P value of<0.05was considered statistically significant.

tPercentage (%)=(Number of centres providing the service in the group/Total number of centres in the group)x100%.

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 phar-
macists. The data suggested that transplant pharmacy
services in China remain underdeveloped.

The importance of transplant pharmacists has been
confirmed by many studies™’; however, there are currently
few surveys on the transplant pharmacist workforce. In
2015, a national survey of transplant pharmacists in the
USA described the main service activities performed by
pharmacists during the different stages of transplanta-
tion, highlighting the typical responsibilities of pharma-
cists practising within the field of transplantation and
illustrating that the level of pharmacist involvement varies
significantly across transplant centres and stages of trans-
plantation. 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'? illustrated that in their transplant centres with
pharmacists (n=12), there is not a full-time professional
dedicated to their transplant programme, and the activity
of transplant pharmacists is significantly lower than that
of transplant centres in the USA. It is clear that the activ-
ities of transplant pharmacists in the patient care team
reflect known benefits. Sam’s systematic review included
12 studies involving 1837 patients, demonstrating that
in the solid organ transplant setting, pharmacists can
improve medication adherence, reduce medication
errors and thereby enhance patient outcomes.* With the
development of transplantation technology, the need for
transplant pharmacists will further increase."”

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. First,
our research found that there is a significant shortage of
transplant pharmacists in China. Our study results indi-
cate that there is currently an average of 0.8 pharmacists
per 100 transplant patients, whereas in comparison, the
USA has 1.4 FTE positions for transplant pharmacists
per 100 transplants, showing a noticeable decrease in
numbers."'

Second, we found that even with the presence of trans-
plant pharmacists there are deviations in pharmacy
services, with important pharmacy services missing, consis-
tent with foreign studies.'' '* 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 compli-
ance with immunosuppression is closely related to the
development of rejection, particularly antibody-mediated
rejection and resulting premature graft failure."* ' This
is significantly inadequate compared with pharmacy
services in other countries.

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
informatisation 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 programme
implemented in China follows a ‘residency pharmacist
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training+specialised 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 specialised clinical phar-
macy training, with transplant pharmacy (or immuno-
pharmacology) 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 centres are
currently trained independently by the transplant centres
themselves, with no unified training model. Systematic
training in this field is still in its early stages. In the USA,
the relevant regulatory agencies (United Network for
Organ sharing, Sharing, UNOS and Centers for Medicare
& Medicaid Services, CMS)” have made having transplant
pharmacists a mandatory requirement of the transplant
patient care team, with clear training modalities,'’ 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 devel-
oped by individual hospitals and were not standardised,
and that in the future standard operating procedures
regarding transplant pharmacists should be developed,
which can guide and standardise the daily work of the
transplant pharmacists.'” 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®’; therefore, efforts
should be made to form an electronic working system
about transplant pharmacists.

Regarding the reasons for the low availability of trans-
plant pharmacist services, a study'? 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, with 67.7% ofrespondents
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 USA. This also confirms the heavy workload of trans-
plant 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 alleviate the current dilemma.

The next reason was lack of performance incentives,
with 66.2% of 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 are essential to enhance the value
of pharmacy services, and the implementation of perfor-
mance appraisal is an inevitable choice for high-quality
and sustainable development of hospitals.” ** Therefore,
for pharmacy services, hospitals should develop refined
performance appraisal indicators to motivate transplant
pharmacists and improve efficiency.

Inadequate pharmacy services are due to lack of phar-
macists, as perceived by some transplant centres, with
61.5% of 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 pharma-
cists 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 phar-
macists conducted in China, it still has some limitations.
First, the participating hospitals may not fully represent all
transplant centres in China, potentially limiting the gener-
alisability 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 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 incor-
porate organ-specific categorisations and employ objec-
tive 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 high-
lights a significant lack of transplant pharmacy services in
China. At the same time, current pharmacy services lack
standardisation and digitalisation. To address the current
status of transplant recipient pharmacy services in China,
reducing other workloads of transplant clinical pharma-
cist, increasing performance incentives, expanding the
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number of transplant pharmacists and developing stan-
dardised service protocols are crucial steps.
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