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Hospital information system is widely used to improve work efficiency of hospitals in China. However, it is lack
of the function providing pharmaceutical information service for clinical pharmacists. A novel clinical pharmacy
management system developed by our hospital was introduced to improve the work efficiency of clinical pharmacists
in our hospital and to carry out large sample statistical analyzes by providing pharmacy information services and
promoting rational drug use. Clinical pharmacy management system was developed according to the actual situation.
Taking prescription review in the department of general surgery as the example, work efficiency of clinical pharmacists,
quality and qualified rates of prescriptions before and after utilizing clinical pharmacy management system were
compared. Statistics of 48,562 outpatient and 5776 inpatient prescriptions of the general surgical department
were analyzed. Qualified rates of both the inpatient and outpatient prescriptions of the general surgery department
increased, and the use of antibiotics decreased. This system apparently improved work efficiency, standardized the
level and accuracy of drug use, which will improve the rational drug use and pharmacy information service in our

hospital. Meanwhile, utilization of prophylactic antibiotics for the aseptic operations also reduced.

Key words: Clinical pharmacist, electronic information, pharmaceutical services, prescription review

With the rapid development of computer
communication technology in national health reform
in China, hospitals have significantly changed their
ways in dealing with medical information. Many
hospitals introduced hospital information system
(HIS) to store, dispose, and manage plenty of medical
information by computers, and clinical pharmacy
management system (CPMS) is the core part of
HIS!2, At present, CPMS in our hospital emphasizes
on the guarantee of drug supply including the stock,
sell, and store of drugs, i.e., the logistics and fund
flow. This system has realized the transition from
manual to computer accounting. However, focus of
the pharmacists in our hospital has gradually changed
to the patient-centered pharmaceutical care®*. The
function providing pharmaceutical information service
for clinical pharmacists has not been incorporated in
the current HIS, which can be remedied by applying
the advanced computer software!>®!,
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Currently, main responsibilities of the clinical
pharmacists in our hospital include: 1) Cooperating
with doctors closely to grasp the overall conditions
of patients and completing their corresponding
medical records. 2) Before 2011, the clinical
pharmacists in our hospital randomly selected 100
outpatient prescriptions and 30 inpatient medical
orders monthly to analyze, review, complete, and
submit the prescription review lists. 3) Complying
with the relative requirements in “Notification on
the establishment of clinical use of antibiotics and
bacterial resistance monitoring network” (Except
for the establishment of national ‘clinical use of
antibiotics monitoring network’ and ‘bacterial
resistance monitoring network,’ corresponding
monitoring should also be gradually carried out in
appropriate areas and units.), the clinical pharmacists
should randomly select 120 medical records annually
to complete and submit the reports. 4) Completing
the reports of adverse drug reactions monthly (ADR).

Two problems will arise when the clinical
pharmacists in our hospital intend to fulfill
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the above missions, one of which is the heavy
workload. Taking prescription review as the example,
pharmacists need to select 100 prescriptions
and 30 medical orders equally according to the
requirements, and they also need to check the
corresponding paper medical records to extract
and evaluate the information of prescriptions or
medical orders. Besides, it will take more time and
efforts to complete the prescription review forms.
Especially, filling in the number of basic drugs is
in need of checking individual drug information in
every prescription. Meanwhile, when filling in the
antibacterial drug reports, pharmacists need to check
the entire medical records of patients to acquire
the requested information, which will take a long
time to complete only one report form. In addition,
samples consisting of 100 prescriptions, 30 medical
orders and 120 medical records are still insufficient,
and the data obtained by different samplers will
differ greatly during the same period. Thus, the
data cannot properly reflect the overall situation of
prescriptions and the use of antibiotics.

As a result, it is crucial to effectively improve the
overall work efficiency of the pharmacy department
by systematizing, standardizing, and scientizing the
management. Thereby motivated, a novel CPMS
that is more suitable for the clinical pharmacists
was developed by our hospital in 2010, and was
put into effect on January 1, 2011. The system is
connected to HIS of our hospital, which will be able
to replace the jobs of clinical pharmacists including
manual samplings, reviews of prescriptions (medical
orders), and filling in the reports of the use of
antibiotics. Besides, CPMS is also able to customize
paper prescriptions and medical orders according to
“Prescription Administrative Policy” and related laws
and regulationst®. The system has been utilized in
our hospital for a period of time and performed quite
well.

The main advantages of the system embodied in the
following aspects. It can provide real-time monitoring
for the prescriptions and medical orders and warn
the irrational use of drugs timely, which thus greatly
improve the qualified rates of prescriptions. According
to the relevant rules in “Prescription Administrative
Policy” of WHO (Medical institutions should establish
prescription review systems, complete prescription
review forms, implement dynamic monitor, and
abnormal warn for prescriptions, register, and report
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irrational prescriptions, and intervene irrational drug
use in time.) ' It will realize the screening and
statistical analysis of large sample cases precisely
and thoroughly to meet the requirements of clinical
pharmacy research.

Taking prescription review as the example, qualified
rates of prescriptions, daily use of antibiotics, and
use of antibiotic in aseptic operations in the general
surgery department in 2010 and 2011 were counted
and compared. The results before and after applying
CPMS were summarized below.

MATERIALS AND METHODS

Out of 48,562 outpatient and 5776 inpatient
prescriptions recorded in the general surgical
department in 2011, 947 cases with class 1 incisions
were included. Mean age of the patients was
42112 years. The cases included 26,879 males and
21,683 females.

Patient information:

Inpatient (or outpatient) numbers, names, gender,
ages, weights, hospitalized days. Surgery names and
time were also recorded for the patients with class 1
incisions!'.

Drug information:

The number of used drugs, the number of antibiotics,
usage, dosage, and using time of antibiotics were
recorded.

Evaluation criteria:

Openness of prescription diagnoses, symptomatic
treatments, correct drug use for special groups (elderly,
children or patients with special diseases), correct
prophylactic drug use for inpatients after aseptic
operations, were included.

Statistics:
Large sample cases were screened by CPMS
developed by our hospital. The data obtained were
subjected to statistical analysis using one way
ANOVA.

RESULTS

Large sample prescriptions after using the novel
clinical pharmacy management system:
Large samples of all the outpatient and inpatient
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prescriptions in our hospital were successfully
screened by the novel CPMS since January 1, 2011.
Qualified rates of the outpatient prescriptions in the
general surgery department gradually increased from
44.1% in January to 92.6% in December, and those
of the inpatient prescriptions rose from 63.3% in
January to 94.6% in December. The results are shown
in Table 1.

Use of antibiotics for outpatients and inpatients:
Since we applied the new CPMS to intervene
the prescriptions in 2011, use of antibiotics for
the outpatients in the general surgery department
significantly dropped from 33.7% in January to 18.2%
in December, and those for the inpatients decreased
from 73.5% in January to 32.0% in December. The
results are listed in Table 2.

Use of prophylactic antibiotics for aseptic
operations:

We also intervened in the use of prophylactic
antibiotics for aseptic operations by the new CPMS.
The use of prophylactic antibiotics for the inpatient
aseptic operations apparently decreased from 86.92%
in January to 33.39% in December in 2011, and the
results are summarized in Table 3.

Use intensity of antibiotics for inpatients in 2011:
The use of antibiotics in the hospital has been strictly
limited by the new CPMS since January 1, 2011,
which obviously reduced the defined daily dose (DDD)
of antibiotics for the inpatients from 138.92 in January
to 36.51 in December as shown in Table 4.

Qualified rates of prescriptions before and after
utilizing clinical pharmacy management system:

Qualified rates of the outpatient and inpatient
prescriptions before and after utilizing CPMS

were statistically compared. Considering that
inefficient manual counting methods were used
to gather prescriptions in our hospital in 2010,
only 100 outpatient prescriptions and 30 inpatient
medical orders of the general surgery department
were collected. However, when the same amount of
prescriptions was still collected in 2011, the qualified
rates of prescriptions all increased to different extents
after employing CPMS since January 1, 2011, as seen
in Table 5.

DISCUSSION

Electronic information of patients and
prescriptions (medical orders) could be directly
acquired by connecting the novel CPMS to the
original HIS, which effectively reduced the reading
time that clinical pharmacists spent on the paper
medical records. Thus, this system will be able to
assist the review of all the prescriptions!!13],

Before 2011, it took three pharmacists and one week
to review 100 prescriptions and 30 medical orders
a month, and the quality was also unsatisfactory.
Besides, when one or more specific patients, doctors,
departments, or diseases were sampled and reviewed,
the workload would largely increase. Moreover, it was
very difficult to complete the missions manually, and
the error rates were relatively higher. On the contrary,
it merely took a pharmacist one week to review all
the prescriptions or medical orders with the aid of
CPMS, which will reduce the workload of clinical
pharmacists, enhance the prescription quality, and
effectively increase the overall work efficiency of the
pharmacy department.

The humanized design of CPMS provided a variety of
sampling and screening methods. Parameters including

TABLE 1: QUALIFIED RATES OF THE PRESCRIPTIONS OF THE GENERAL SURGERY DEPARTMENT IN 2011

Prescription  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
source Out® In® Out In Out In Out In Out In Out In Out In Out In Out In Out In Out In Out In
Qualified 1230 600 1298 593 1453 662 1914 654 2026 710 2244 687 2408 709 2442 772 2670 798 2683 803 2703 887 2800 897

prescription

Total 2789 948 2654 906 2788 948 3062 926 3033 958 3147 914 3017 899 3033 964 2987 951 2974 931 2948 1015 3024 948

prescription
Qualified
rate (%)

44.1 63.3 48.9 65.4 52.1 69.8 62.5 70.6 66.8 74.1 71.3 75.2 79.8 78.9 80.5 80.1 89.4 83.9 90.2 86.3 91.7 87.4 92.6 94.6

20ut: Outpatient, °In: Inpatient

TABLE 2: PROPORTION OF ANTIBIOTIC TREATMENT IN 2011 (%)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Inpatient 73.5 58.9 57.1 52.6 51.6 49.2 45.5 42.1 39.8 38.6 35.4 32.0
Outpatient 33.7 31.5 30.2 29.6 27.2 24.5 25.6 25.4 22.1 19.5 19.1 18.2
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TABLE 3: USE OF PROPHYLACTIC ANTIBIOTICS FOR ASEPTIC OPERATIONS IN 2011
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Proportion of antibiotic treatment (%) 86.92 83.11 79.62 66.57 59.12 52.87 49.75 43.62 40.14 38.41 36.52 33.39
TABLE 4: DDD VALUES OF ANTIBIOTICS FOR INPATIENTS IN 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
DDD 138.92 105.26 89.52 86.48 70.28 71.12 65.77 58.26 50.42 45.12 39.88 36.51

TABLE 5: QUQLIFIED RATES OF OUTPATIENT AND
INPATEINT PRESCRIPTIONS OF THE GENERAL
SURGERY DEPARTMENT

Time Qualified rate

Qualified rate

(Outpatient %) (Inpatient %)
Jan 2010 62.4 41.5
2011 69.2 49.8
Feb 2010 66.3 42.6
2011 68.4 60.2
Mar 2010 62.1 42.5
2011 72.6 55.8
Apr 2010 64.5 40.8
2011 75.4 66.8
May 2010 55.1 49.5
2011 79.8 66.1
Jun 2010 56.8 48.6
2011 77.1 72.6
Jul 2010 56.1 45.1
2011 78.4 85.7
Aug 2010 60.3 49.8
2011 84.2 85.1
Sept 2010 65.4 46.3
2011 80.1 89.7
Oct 2010 62.8 48.6
2011 85.1 92.2
Nov 2010 63.9 471
2011 85.2 91
Dec 2010 62.8 49.8
2011 90.4 91.7

counting time, department, doctor, diagnosis, patient
name, inpatient (or outpatient) number, electronic
medical record, prescription review, use of antibiotics
and others, could be freely set. Then, the system
created a list concerning the review and statistical
analysis of individual prescriptions or medical orders.
Besides, when prescription samplings were required
according to “Management Standards of Hospital
Prescription Reviews,” desired sampling number or
sampling rates of prescriptions could also be set in
the screening interface, allowing random samplings
and samplings at equal intervals!'¥,

Generally, CPMS was mainly utilized to review
prescriptions (medical orders) in order to cooperate
with doctors closely to prevent irrational drug use
timely. Consequently, the system has optimized the
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workflow in the hospital and increased the qualified
rates of prescriptions (or medical orders) steadily.
Meanwhile, taking into consideration that the Chinese
Ministry of Health launched a nationwide “special
action of antimicrobial agents” in 2011 to address
the abuse of antibiotics, another important function
that could enable the reasonable and orderly use of
antibiotics was also incorporated in CPMS.

General aseptic operations with class 1 incisions,
such as body surface operations of heads, necks,
trunks, and limbs, inguinal hernia hernioplasty without
artificial implants, thyroid adenoma resections and
breast fibroadenoma resections, mostly do not need
antibiotics!!>!%. Antibiotics should only be allowed
for the patients that have undergone major aseptic
operations and long time operations, and those with
large areas of trauma or other high infection risks!'”.
The novel CPMS can monitor, timely track, and
intervene each operation with class 1 incision, which
will reduce the use of prophylactic antibiotics for
aseptic operations.

Moreover, DDD, an important index to assess
whether excessive antibiotics are used, is also
incorporated in CPMS. After the novel CPMS was
introduced, DDD values in our hospital significantly
decreased to those meeting the requirement of
WHO (<40) in a short time!'®"°1. Meanwhile, CPMS
was compatible with the function of reviewing
prescriptions (or medical orders) in the rational
drug use monitoring system. After obtaining the
information of patients by HIS, pharmacists could use
the system to review entire prescriptions (or medical
orders), find out irrational use of drugs, and the
corresponding reasons with references. Based on the
current statistics, the level of outpatient and inpatient
prescriptions has been significantly improved by
CPMS. Furthermore, medical information search
was also incorporated in the system, which
was able to accelerate the search for directions,
pharmacopeia, clinical medication guides. Thus, the
system has effectively reduced the review time of
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