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ABSTRACT

Objectives Our goal was to explore the pharmaceutical
service and teaching methods of obstetric clinical
pharmacists to establish standardised pharmaceutical
care procedures for obstetric diseases.

Methods According to the evidence-based medicine
method, the “Standard of Pharmaceutical Care” was
established to standardise the procedure and content
of the pharmaceutical care procedure including
preface, purpose, scope of application, responsibilities,
procedures, references, and appendix, with seven parts
in total. The object of the pharmaceutical care procedure
was selected by the harmfulness of the disease and

the drugs used. The clinical pharmacists in obstetrics
formulated the pharmaceutical care procedure for each
disease according to the standard and carried out clinical
practice and teaching.

A retrospective study was conducted to investigate the
impact of the pharmaceutical care procedure before
and after its implementation on both clinical practice
and training. Obstetric pharmaceutical consultation
and adverse reaction were the key indicators for clinical
practice.

The graduation assessment for students was strictly
carried out in accordance with the regulations of the
Chinese Hospital Association Pharmaceutical Affairs
Professional Committee including communication and
consultation capacity interview, case assessment, and
training procedure assessment.

Results We established the standards for the
pharmaceutical care procedures for three diseases:
pregnancy with diabetes; pregnancy with thyroid
disease; and pregnancy with hypertensive disorder. The
clinical pharmacist conducted the pharmaceutical care
procedure, participated in drug treatment management,
and improved the recognition of the role of clinical
pharmacists by the obstetric clinicians, often inviting the
clinical pharmacists to participate in the consultations.
The clinical pharmacists discovered and addressed

any adverse reactions in a timely manner through
patient drug education, subsequently reducing the
underreporting of adverse reactions and improving

the patient’s medication compliance, which aimed to
improve the medical quality of patients in our hospital.
Second, the use of the pharmaceutical care procedure
as a teaching tool helped to train students to grasp the
key points of drug treatment and care of the disease
and improve the students’ scores in the graduation
assessment (P<0.05).

Conclusions As a pharmacy service and teaching
method that can be promoted and implemented, the
pharmaceutical care procedure is beneficial for clinical
pharmacists to carry out in-depth pharmaceutical
services and can also be used as a teaching tool for
clinical pharmacist training.

INTRODUCTION

Current state of pharmaceutical care in China
Pharmaceutical care has become a hot topic in the
field of hospital pharmacy in China in recent years,
and it is a new working model of hospital phar-
macy. Pharmaceutical care requires pharmacist
services to be “patient-centred” to detect poten-
tial clinical or actual medication problems through
custody, to assist in clinical prevention of potential
medication problems, to resolve issues with inap-
propriate medications that have been prescribed,
and to ultimately improve patient outcomes.”

Traditionally, the job of the Chinese hospital
pharmacist is to ensure the supply and dispensing
of drugs. With the reform of hospital pharmacy
work in China, pharmacists who “focus on drug
dispensing” gradually changed to the clinical phar-
macists who “provide the services of clinical drug
treatment”,” which requires pharmacists to provide
pharmaceutical care for patients, such as pharma-
ceutical ward rounding, optimising drug treatment
programmes, drug education, and adverse drug
reaction reporting. However, the pharmacists who
dispense medicines have insufficient experience in
drug therapy and the level of pharmacy service is
uneven in China.

Due to the late start and slow development of clin-
ical pharmacy services and teaching in China, there is
no standard pharmaceutical care procedure or stan-
dardised teaching protocol for clinical pharmacists.
Differences in the background of a clinical pharma-
cist’s professional, pharmaceutical service experience,
and education will lead to differences in medication
advice and medication education provided by medical
care, potentially putting patients at risk. Therefore,
there is an urgent need for the establishment of stan-
dard pharmaceutical care procedures to improve and
standardise pharmaceutical services.

The challenges brought by the family planning
policy with Chinese characteristics to clinical
pharmacists in obstetrics

In 1979, the one-child policy was introduced by the
Chinese government. The negative consequences
of the one-child policy are becoming increasingly
obvious, including accelerating population ageing,
the skewed sex ratio, and the decline in the work-
ing-age population, which would threaten economic
growth. By 2007, the Chinese government started
to permit couples who were both only-children to
have two children. In November, 2013, a policy
allowing couples in which at least one of the marital
partners was an only child to have two children was
introduced. In October, 2015, China’s one-child
policy was replaced by a universal two-child policy.
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The new policy will allow almost all Chinese people to have
their preferred number of children.*

With the adjustment of the family planning policy, the
proportion of elderly mothers in China is increasing, and the
chance of high-risk pregnancy, pregnancy complications, and
comorbidities is significantly higher in this population. For
example, the incidence of hypertensive disorder in pregnancy
increases 3-fold, and the incidence of gestational diabetes
increases by 5.5-fold.” As medication for pregnant women
is also related to the health of the child, it is necessary for
clinical pharmacists to play a role in determining which drugs
to use and when. Fudan University Obstetrics and Gynae-
cology Hospital (hereinafter referred to as “our hospital”) is
a well-known domestic obstetrics and gynaecology specialised
hospital. From 2011 to 2014, the number of perinatal outpa-
tient visits in our hospital increased from 144923 to 183339,
and the number of obstetric births increased from 12636 to
16743.

Pregnant women are in urgent need of clinical pharmacists
to provide them with quality pharmaceutical care. Thus, the
purpose of this study is to establish the pharmaceutical care
process for clinical pharmacists in obstetrics and to investigate
the application of the pharmaceutical care process in clinical
pharmaceutical care practice and teaching.

METHODS

Standards for the establishment of pharmaceutical care
procedures

Combined with evidence-based medicine and clinical pathway
methods,® 7 we established a standard pharmaceutical care
procedure to regulate the formulation procedure and specify
the main content of the pharmaceutical care procedure,
including preface, purpose, scope of application, responsibili-
ties, procedures, references, and appendix, with seven parts in
total. The preface is used to introduce the background of the
disease, including definitions, hazards, and epidemiology. The
purpose is to introduce the significance of the development of
this pharmaceutical care procedure. The scope of application
includes both the applicable places and population, and the
responsibility is to clarify the role of the clinical pharmacist
in the pharmaceutical care procedure. The development of
the programme is the core content of the pharmaceutical care
procedure, and is described as follows.

Determination of the care object

Through medical examination and pharmacists’ rounds, the goal
is to understand the condition of hospitalised patients and deter-
mine the target of pharmaceutical care.

Pharmaceutical consultation

The patient's chief complaint, current medical history, and past
history should be collected by directly communicating with the
patient, focusing on the history of previous medication, history
of drug and food allergies, history of adverse drug reactions, and
treatment measures taken. The record form should be filled out
completely.

Pharmaceutical evaluation

According to the results of the pharmaceutical consultation,
combined with the doctor's diagnosis and treatment plan, the
pharmacist should comprehensively assess the patient's condi-
tion, compliance, medication strategy, and treatment efficacy.

Patients should be assessed again if their condition or medication
regimen changes during hospitalisation.

Optimisation of drug treatment plan
The pharmacist should refer to the results of the pharmaceutical
evaluation and actively communicate with the clinician to help
optimise the drug treatment plan.

Develop and implement a pharmaceutical care plan

The pharmacist should integrate the profile of the patient's
disease and medication to develop an individualised care
programme and record the care results.

Determination of pharmaceutical care indicators

In the course of care, the patient's treatment effect and adverse
drug reactions are judged. When the drug treatment plan changes,
the clinical pharmacist timely adjusts the contents of the pharma-
ceutical care programme, including the efficacy and adverse reac-
tion care.

Conduct medication guidance

According to the patient's medication situation, the reasons
for the treatment, the usage and dosage, the common adverse
reactions and disposal measures, and the precautions for medi-
cation, the pharmacist should intervene in improper drug use
behaviour, answer the drug-related consultation questions,
and have the mission record signed by the patient or her
family. The pharmacist should also teach the patients before
discharging them from the hospital concerning the following
topics including exercise, diet and medication, at least
including drug use and preservation methods, post-discharge
follow-up indicators, and follow-up plans.

For each part of the procedure, we designed a standard
record form to facilitate the recording of patient treatment
information and the pharmaceutical care procedures. The
format can be adjusted according to different diseases and
patient characteristics to improve applicability. The main
sources of evidence are listed in the references, and the format
is referred to as the “National Standards for Rules for Content,
Form and Structure of Bibliographic References of the People's
Republic of China” (GB/T7714-2005).

The treatment plan and care indicators involved in the phar-
maceutical care procedure were derived from the guidelines
issued by international authoritative associations or organi-
sations, such as the WHO and the International Federation
of Obstetrics and Gynaecology, and the guidelines for diag-
nosis and treatment must be approved by the National Health
Committee and issued by national associations, such as the
American Association of Obstetricians and Gynecologists,
Canadian Association of Obstetricians and Gynecologists, and
the Chinese Medical Association. The rest of the evidence
that can be referenced includes textbooks and monographs
published by the People's Health Publishing House, Peking
University Medical Press, and China Union Medical University
Press. In practice, it is necessary to consider the time since the
last update, authoritativeness, and clinical practice. To deter-
mine the usage and dosage of the drug, refer to the domestic
drug manual. In special cases, the adoption of the drug in addi-
tion to the instructions is based on the following: the deter-
mined usage and dosage of the drugs in the instructions of
other countries or regions; the guidelines for diagnosis and
treatment issued by international authoritative associations or
organisations; and the guidelines for diagnosis and treatment
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approved by the National Health Committee issued by the
national associations.

Formulation of the pharmaceutical care procedure for
obstetric diseases

Determination of the object of formulation for the pharmaceutical
care procedure

The incidence of pregnancy combined with medical diseases such
as hypertension, diabetes, and thyroid disease is increasing® ™!
and these medical complications may lead to miscarriage, prema-
ture delivery, fetal growth restriction, nervous system develop-
mental disorders, and even fetal death, if not treated properly.
The drugs used in these comorbidities, such as insulin and
magnesium sulfate injection, are high-risk drugs. In the course of
treatment, clinical pharmacists need to continuously pay atten-
tion to the patient's clinical efficacy and adverse reactions. So we
focused on three pregnancy complications: diabetes, hyperten-
sive disorder, and thyroid disease. Pregnant women diagnosed
with these diseases will be the object of pharmaceutical care.

The development of the obstetric disease pharmaceutical care
procedure

Three clinical pharmacists who were engaged in clinical phar-
macy services in obstetrics established the pharmaceutical care
procedure for three diseases in accordance with the standard.
The procedure was determined according to the clinical treat-
ment guidelines for each disease and combined with the actual
situation present in our hospital. These three clinical pharmacists
are also the executors of each pharmaceutical care procedure.

Application of pharmaceutical care procedure in teaching
After clinical pharmacy student enrollment in September 2017,
we applied the pharmaceutical care procedure to the teaching
of drug treatment management, and the students participated in
the management of the drug treatment according to the pharma-
ceutical care procedure. We compared the graduation assessment
scores of the 2017 students (n=6, experimental group) with the
scores of the 2016 students (n=4, control group). The assess-
ments were strictly carried out in accordance with the regula-
tions of the Chinese Hospital Association Pharmaceutical Affairs
Professional Committee. The assessment was divided into three
parts, communication and consultation capacity interview, case
assessment, and training procedure assessment.

Statistical analysis

The retrospective study was conducted to investigate the clinical
and teaching effects of the pharmaceutical care procedure before
and after the pharmaceutical care procedure implementation.
When comparing the profile of students in the control and exper-
imental group, the age and years of experience were compared
using the Wilcoxon rank-sum test, and the education and position

Table 2 Changes in the number of reports of consultation and
adverse reactions in obstetrics before and after the implementation of
pharmaceutical care procedure

Obstetric Adverse Number of obstetric
pharmaceutical reaction discharge

Time consultation (cases) (cases) (cases)

2015 9 86 18271

2016 19 93 23623

2017 37 103 20239

were compared using the Fisher test. When comparing the assess-
ment of the abilities of the students in the two groups, the #-test
was used. P-values<0.05 were considered statistically significant.
All statistical analyses were carried out using Stata 15 software.

RESULTS

Clinical practice of pharmaceutical care procedures

Organising clinical pharmacists to practice

The procedure is applied by the clinical pharmacist who plans
the pharmaceutical care procedure. Based on the practice of
pharmaceutical care, the procedure and related forms are
revised and improved according to the PDCA (Plan, Do, Check,
Action) management loop. Clinical pharmacists further improve
the care procedure in combination with their clinical practice,
examine the effects of the application, evaluate clinical efficacy,
medication compliance, and satisfaction in real time with the
pharmaceutical services, Finally, combined with the pharmacist’s
own experience and medical feedback, they timely summarise
and adjust the procedure. After a 6-month probationary period
(June 2016 to December 2016), 134 patients were monitored by
clinical pharmacists, and 23 cases of drug-related problems were
found (table 1). Inappropriate drug use, low patient compliance,
adverse drug reactions, and other issues were promptly commu-
nicated with the physician, so as to ensure the proper drug use.
These methods improved the patient's treatment and medication
compliance and also were adopted by clinicians and nurses.'? '

Promotion and use of the pharmaceutical care procedure
After the trial period of 6 months in 2016, it was promoted and
used in 2017. The clinical pharmacists practised through the
pharmaceutical care procedure, participated in the management
of drug treatment, improved the recognition of clinical pharma-
cists by obstetric clinicians, and increased the number of clin-
ical pharmacists participating in the consultation. Also, through
drug education for the patients, the adverse drug reactions were
discovered in a timely manner and remedied, which reduced
the underreporting of adverse reactions, thereby improving the
patient's medication compliance, and increasing the number of
adverse reactions reported in our hospital (table 2).

Table 1 Summary of the issues found in the pharmaceutical care procedure by the clinical pharmacists
Number of
Issues Details cases %
Improper drug usage  Time error of insulin aspart (one case of medication half an hour before meal); time error of sodium levothyroxine medication (two cases of 3 10.30
postprandial medication)
Low compliance Poor blood sugar control caused by improper diet (four cases), exercise (two cases), and poor understanding of blood sugar care methods 9 33.30
(one case); refusal to take propylthiouracil (one case); self-withdrawal of levothyroxine sodium (one case)
Adverse reactions Magnesium sulfate injection (one case of sweating and fever, one case of sweating and headache, one case of shortness of breath whichis 11 47.83

new general adverse reaction); ritodrine hydrochloride injection(one case of chest distress and palpitation, one case of hypokalemia); insulin
injection (two cases of hypoglycemia, one case of local allergic reaction such as pruritus and swelling caused by suspected recombinant
human insulin of protamine zinc, one case of hypokalemia, one case of abdominal distention which new general adverse reactions of
protamine zinc recombinant human insulin or insulin dieter); propylthiouracil (one case of damage of liver function).
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Table 3 Summary of the drug proportion and treatment quality of
the hospital across a number of years

Table 5 The assessment of the abilities of the students in the two
groups

Average length of Turnover rate of

Time Drug proportion stay (days) beds

2015 21.43% 4.92 72.55%
2016 20.26% 4.55 81.38%
2017 17.05% 425 88.18%

In addition to the pharmaceutical care procedure, the clinical
pharmacists also played an important role in drug use through
lectures on proper drug use, case discussions and consultations,
prescription review and evaluation, and key drug monitoring.
Together with the medical management measures in our hospital,
it has played a supporting role in improving the bed turnover rate
and reducing the proportion of drugs used and the average length
of hospital stay (table 3). Drug proportion = total drug revenue/
total hospital revenue X 100%. In China, the index is used to
reflect the level of hospital drug costs and income structure. The
average length of hospital stay = totalbed days/discharge. In
China, the index is used to reflect the efficiency of hospital services
for inpatients. Bed turnover rate = discharge number/average
number of beds X 100%. In China, the index is used to reflect
average 1riumber of times each bed is turned over in a given period
of time.

Application of pharmaceutical care procedure in teaching
clinical pharmacy students

We compared the graduation assessment scores of the 2017
students (experimental group) with the scores of the 2016 students
(control group). The two groups of students had no statistically
significant difference in basic conditions such as age, education,
and working years (table 4). The assessments were strictly carried
out in accordance with the regulations of the Chinese Hospital
Association Pharmaceutical Affairs Professional Committee. The
two groups of students showed no statistically significant differ-
ence in the scores for communication and consultation capacity
interview and training procedure assessment, but there was a statis-
tically significant difference in the results of the case assessment
centred on the “Clinical Practice Skills” (table 5, P<0.05).

DISCUSSION

With the development of clinical pharmacy in recent years,
reports on the practice of pharmaceutical care provided by clin-
ical pharmacists have gradually increased. Based on the specific
disease treated and the work experience of the clinical pharmacist,
the key content of pharmaceutical care varies, such as focusing
on the medication education of inhalersfor asthma patients."
For patients taking multiple drugs, medication compliance, drug
interactions, and adverse reactions should be emphasised.'*™®
Since the pharmaceutical management committee of the China
Hospital Association only set up the training of clinical phar-
macists in obstetrics and gynaecology in 2015, the training of

Communication and Training Case

consultation capacity during  procedure (out  assessment
Group interview (out of 100) of 100) (out of 100)
Control (n=4) 91.5+2.1 93.5+1.3 86.3+2.9
Experiment 92.7+2.3 94+2.5 91.5+2.7
(n=6)

The case assessment was significantly different between the two groups, t-test, P<0.05.

clinical pharmacists in obstetrics and gynaecology started late,
and the practice of pharmaceutical care in this area was rarely
reported. With the introduction of the “two-child policy”, the
number of elderly pregnant women in China is increasing, which
has led to an increase in the number of pregnant women with
medical diseases, such as hypertension and gestational diabetes
mellitus. Through clinical practice, the authors found that many
pregnant women worry about the adverse effects of medication
during pregnancy on the growth and development of the fetus.
This worry resulted in poor compliance, such as in patients with
gestational hypertension who need long-term oral antihyperten-
sive drug therapy who stopped taking drugs at will and those
with gestational diabetes who need insulin control, but refuse
insulin.'? Therefore, in this population, we need to focus on
medication education and pharmaceutical care. Through years
of work, and combined with the reports of other scholars, the
authors established a standardised obstetric disease pharmaceu-
tical care procedure and applied it in clinical obstetric pharma-
ceutical care and taught these standards to new students.

The results show that the standardised pharmaceutical care
procedure for obstetric diseases established by the authors is bene-
ficial for clinical pharmacists to carry out in-depth pharmaceutical
care. Through pharmaceutical consultation, clinical pharmacists
understood the drug treatment of patients and educated patients
on drug use, strengthened patients' awareness of drug treatment
of their own diseases, and improved drug compliance. In addition,
pharmaceutical care can help clinical pharmacists judge treatment
effects and monitor related adverse drug reactions and play a role
in optimising drug treatment programmes and handling adverse
drug reactions. With improvement in the abilities of clinical phar-
macists and the recognition of clinicians, the number of times that
clinicians invite clinical pharmacists to participate in consultation
and case discussion increases, making pharmacists an indispens-
able member of the treatment team of physicians, pharmacists,
and nurses. Clinical pharmacists also play a role in reducing the
proportion of drugs through lectures on rational drug use and
management of key monitored drugs, such as antibacterial drugs
and adjuvant drugs. Adjuvant drugs are specified as an adjunctive
use for a certain disease in the drug label or clinical diagnosis and
treatment guide such as Coenzyme Complex, Creatine Phosphate
Sodium, and Alprostadil. The use of these drugs alone cannot
achieve the purpose of treating the disease."” Second, the appli-
cation of pharmaceutical care procedures in teaching can help

Table 4  Profile of the students in the control and experimental group

Age
Group (years old) Education Title Years of experience Position
Control (n=4) 28.5+1.7 Master of Science (n=2) Pharmacist (n=4) 4+1.6 Clinical pharmacist (n=4)
Bachelor of Science (n=2 )
Experiment (n=6) 29.3+3.1 Master of Science (n=5) Chief pharmacist (n=1) pharmacist (n=5) 2.8+1.6 Clinical pharmacist (n=6)

Bachelor of Science (n=1)

The age and years of experience were compared with the Wilcoxon rank-sum test, P>0.05. The education and position was compared with the Fisher test, P>0.05.
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students understand the main practical steps and key points of
pharmaceutical care, so as to train students to grasp the key points
of drug treatment and care of diseases, and improve their clinical
abilities.

Limitations of the study

There are some limitations in our study. First, due to the
limitation of the number of clinical pharmacists in the obstet-
rics department of our hospital, the main diseases for which
we implemented the pharmaceutical care procedure were
gestational diabetes mellitus, gestational thyroid disease, and
gestational hypertension. With process optimisation and the
increasing number of clinical pharmacists in obstetrics, phar-
maceutical care can be extended to more diseases, and more
patients can receive clinical pharmaceutical care. Second, it
was carried out only in our hospital, and the sample size was
very small. It needs reproduction on a larger scale to confirm
its benefits and be able to extrapolate the results to all obstet-
rics and gynaecology hospitals in China.

CONCLUSIONS

The clinical pharmacist uses the pharmaceutical care procedure
as a tool based on clinical practice, which helps to discover and
resolve potential or actual drug problems, thereby improving the
patient's therapeutic effects, while enabling clinical pharmacists to
play an important role in proper drug use. The pharmacy depart-
ment of our hospital is the primary site for clinical pharmacist
training for obstetrics and gynaecology majors certified by the
Chinese Hospital Association. To ensure the quality of training for

What this paper adds

What is already known on this subject

» Due to the late start and slow development of clinical
pharmacy services and teaching in China, there is no standard
pharmaceutical care procedure or standardised teaching
protocol for clinical pharmacists.

» The number of reports regarding the practices of
pharmaceutical care provided by clinical pharmacists have
gradually increased, particularly in regards to asthma
patients, or patients who are taking multiple drugs.

» Traditionally, the job of the Chinese hospital pharmacist
is to ensure the supply and dispensing of drugs. Therefore,
most pharmacists have insufficient experience in the clinical
administration and management of medications.

What this study adds

» This study establishes guidelines for practice and education,
which are desperately required.

» The goal of our study was to devise and evaluate the
effectiveness of our pharmaceutical care procedure to
augment training and improve patient outcomes, particularly
medication compliance and health outcomes. Specifically,
our work focused on the management of complications
during pregnancy, especially in older mothers. Increasing age
during pregnancy has become common in China, with the
implementation of the "“two-child” policy.

» We used the pharmaceutical care procedure, which aimed
to improve drug compliance, ensure proper drug use, and
reduce adverse reactions, while training incoming pharmacy
students in the course of delivering care. We saw a marked
improvement in case results for students completing our new
training programme.

the students, we are committed to creating a scientific model of
teaching in obstetrics and gynaecology for clinical pharmacists.

Correction notice This paper has been amended since it was published onine.
There was a typographical error in the legend of table 3 which has been corrected.
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