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Abstract
Background Data is lacking on types and severities of drug-related problems (DRPs) in hospitalized surgical patients in China. 
Objective To identify and categorize types and causes of DRPs, and to assess severities of these DRPs. Setting An academic 
teaching hospital in Chongqing, China. Method We retrospectively reviewed all medication orders for patients in six surgi-
cal departments during a six-month period. DRPs were classified using the Pharmaceutical Care Network Europe (PCNE) 
classification, and the severity ratings of these DRPs were based on the National Coordinating Council for Medication Error 
Reporting and Prevention (NCCMERP) classification. Main outcome measure The number, types, causes and severities of 
the DRPs. Results A total of 291,944 medication orders in 10,643 patients were reviewed, and 3548 DRPs were identified. 
The average DRP number per patient was 0.3. The most common problem was treatment effectiveness (39.9%) and the 
major cause of the problems was dose selection (47.0%). Total 80.1% of the DRPs were rated at severity categories B to D 
(causing no or potential harm), whereas 19.9% were rated as categories E to H (causing actual harm). Conclusion DRPs are 
common in surgical patients, and prospective pharmacist medication order review services are needed to improve patients’ 
pharmaceutical care.

Keywords  China · Drug-related problems · NCC-MERP classification · PCNE classification · Pharmacist · Pharmacy 
service

Impacts on practice

•	 Drug-related problems (DRPs) are common in surgical 
patients in China.

•	 Reviews for medication orders conducted by hospital 
pharmacists can identify DRPs.

•	 It is desirable that clinical pharmacy services are imple-
mented in surgical departments in China.

Introduction

A drug-related problem (DRP) is defined as “an event or 
circumstance involving drug therapy that actually or poten-
tially interferes with desired health outcomes” [1]. It may 
lead to adverse drug events (ADEs) including medication 
errors (MEs) and adverse drug reactions (ADRs). To prevent 
avoidable medication harm, the World Health Organization 
(WHO) initiated “The Global Patient Safety Challenge: 
Medication without Harm” [2]. The Pharmaceutical Care 
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Network Europe (PCNE) classification system is a validated 
tool to categorize DRPs in multiple settings [3], and it may 
be incorporated into the daily pharmacist pharmaceutical 
care activities to categorize DRPs. Research regarding the 
incidence and nature of DRPs in Chinese hospitals is lim-
ited with one study explored DRPs in hospitalized pediatric 
patients in Hong Kong (the incidence rate reported was as 
high as 21.0%) [4]. More studies are needed to demonstrate 
pharmacist value and to further establish pharmacy services 
in China.

Aim of the study

The main objective was to identify and categorize types and 
causes of DRPs at surgical departments in a 3000-bed Chi-
nese hospital. The secondary objective was to assess severi-
ties of the identified DRPs.

Ethics approval

The study was considered to be an Exempt Research by the 
Hospital Ethics Committee.

Methods

Setting

This retrospective study was performed in six surgical 
departments (neurology, gynecology/obstetrics, hepatobil-
iary, vascular, endocrine breast and orthopedics) on patients 
hospitalized from July 1, 2017 to December 31, 2017 at the 
First Affiliated Hospital of Chongqing Medical University, 
the largest teaching hospital in Chongqing, a major city in 
southwest China.

To provide feedback to the WHO Global Patient Safety 
Challenge, medication safety pharmacists are allocated to 
promote medication safety in our hospital. The following 
two measures were conducted to improve patient safety by 
(1) evaluating the appropriateness of prescription orders 
such as drug selection, indication, contraindication, dos-
ing, and drug–drug interaction; and (2) monitoring drug 
therapy on patient’s response and side effect. In our study, 
prescription orders were assessed for DRPs, and the causes 
and severities of the DRPs were categorized.

Data collection

All DRPs were documented, categorized and entered into 
a data collection sheet. DRPs were categorized using the 
PCNE classification (Version 8.02) [1], which was last 

updated in June 2017. In this study, we focused on the types 
and causes of DRPs, therefore only the Problem and Cause 
sections were completed.

Each DRP was given a severity rating, and the rating was 
based on the potential of the DRP to result in an ADE or 
inadequate response according to the National Coordinat-
ing Council for Medication Error Reporting and Prevention 
(NCC-MERP) classification [5]. This classification consists 
of five categories based on ascending severity of the out-
come: (1) circumstances or events that have the capacity to 
cause error (potential errors, category A); (2) MEs occurred 
without posing harm to patients (categories B and C); (3) 
MEs caused potential harm to patients (category D); (4) MEs 
caused harm to patients (categories E, F, G, and H); and (5) 
MEs resulted in a patient’s death (category I). The assess-
ment of DRPs and severity ratings were performed by two 
pharmacists independently, and discrepancies were resolved 
through discussions. These pharmacists had obtained clini-
cal pharmacy training certificates from the China National 
Health Commission and had an average of five years hospi-
tal pharmacy experiences. All statistical analyses were per-
formed using the SPSS (version 23.0). Descriptive statistics 
were used to characterize the data.

Results

A total of 10,643 patients were admitted to the surgi-
cal departments during the study period. A total of 2087 
patients (19.6%) had at least one DRP. Among patients who 
had DRPs, 61.2% (1278/2087) had one, 20.6% (430/2087) 
had two, 9.2% (191/2087) had three, 3.8% (79/2087) had 
four, and 5.2% (109/2087) had five or more DRPs. Patients’ 
mean age was 52.6 ± 18.7 years [ranges 12–96], and 38% 
were males.

Total medication orders reviewed were 291,944, of 
which the number of DRPs was 3548 (rate 1.2%). The 
mean number of DRPs per patient was 0.3. Most DRPs 
(35.1%; 1244/3548) occurred in the hepatobiliary surgi-
cal department followed by gynecology/obstetrics (30.8%; 
1094/3548), vascular (19.3%; 684/3548), orthopedics (9.5; 
337/3548), endocrine breast (3.0%; 105/3548) and neurosur-
gery department (2.4%; 84/3548), respectively.

Identified drug‑related problems

As shown in Table 1, treatment effectiveness P1 was the 
major type of DRP (39.9%; 1414/3548) followed by treat-
ment safety P2 (35.6%; 1263/3548). Within the “treatment 
effectiveness” P1 domain, “the effect of drug treatment 
not optimal” P1.2 was the major sub-category (83.2%; 
1177/1414), followed by “no effect of drug treatment” P1.1 
and “untreated symptoms or indication” P1.3 categories.
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Identified causes of drug‑related problems

As shown in Table 2, dose selection C3 was the major cause 
of DRPs (47.0%; 1669/3548) followed by drug selection C1 
(36.7%; 1301/3548) and dose form C2 (10.6%; 375/3548). 
Within the “dose selection” C3 domain, the main cause 
was “dosage regimen not frequent enough” C3.3 category 
(48.8%; 815/1669) followed by the “drug dose too high” 
C3.2 category (31.1%; 519/1669).

Severities of the identified drug‑related problems

The potential severity ratings of the DRPs (n = 3548) were 
mainly in categories B to H. The proportions from high to 
low were categories B to D 80.1% (2843/3548), and cat-
egories E to H 19.9% (705/3548). Within the drug selection 
domain C1, 83.1% (1081/1301) of the DRPs were rated as 
severity categories B to D, and 16.9% were rated as catego-
ries E to H (Table 2).

Discussion

This is the first study describing the problems and causes 
of DRPs using PCNE classification, and the severity of the 
identified DRPs in surgical departments at a major Chinese 
hospital. The presence of DRPs was common in this patient 
population, around 20%. About two thirds of the DRPs 
occurred in the hepatobiliary and gynecology/obstetrics 
surgery departments, highlighting the needs for enhanced 
pharmacy service in these specialty units.

In our study, the rate of DRPs was 1.2% of the total 
prescription orders reviewed, and the average number of 
DRPs per patient was 0.3. This number was close to a 
study conducted in 14 surgical wards in Germany by phar-
macy interns using the APS-Doc classification, 0.6 [6]. 
However, our number was lower compared to two other 

studies. Numbers reported in a German orthopedic and 
accident surgery ward using the APS-Doc coding and in 
a Swiss cardiovascular surgery ward using a simplified 
PCNE classification 6.2 were 2.6 [7] and 1.7 [8], respec-
tively. In our study, DRPs presented in about 20% of the 
patients, and among them about 40% had one or more 
DRPs. The study in Germany found that about 33% of the 
patients had at least one potential DRP [6]. The methodo-
logical issues of reporting and classification could contrib-
ute to the variations of DRP prevalence among studies: the 
characteristics of the patient population, training of health 
care professionals detecting DRPs, definition of DRPs, and 
types and choice of classification systems to detect and 
document DRPs [9]. In addition, the patterns of drug use 
and the differences of clinical guidelines used to assess 
DRPs may also contribute to DRPs detected.

The major causes of DRPs in our study were dose selec-
tion and drug selection, which together accounted for over 
80% of the problems in this study. This was different com-
pared to the Swiss study [8], where drug–drug interactions 
were the underlying cause of DRPs, and likely reflects 
the more frequent use of drugs such as amiodarone and 
rifampicin in that cardiovascular patient population. Within 
the “dose selection” domain, “dosage regimen not frequent 
enough” and “dosage regimen too frequent” were the major 
causes, accounting for more than half of the causes. This 
demonstrated the importance for pharmacists to conduct 
prospective prescription order reviews to ensure appropriate 
drug selection and dosing for treatment efficacy. Within the 
“drug selection” domain, “no indication for drug” was the 
major cause (50.9%). For example, levocarnitine or edara-
vone injections were given to patients with lower extremity 
deep venous thrombosis. This may be a unique phenom-
enon in China as ancillary drugs, traditional Chinese patent 
medicines, antibiotics and hormonal drugs tend to be over-
prescribed [10] to promote quick recoveries after surgeries 
or due to profits-driven prescribing.

Table 1   Detected drug-related problems (n = 3548) according to the PCNE DRP Classification V8.02

Primary domain Code Detailed classification n %

1.Treatment effectiveness
There is a (potential) problem with the (lack of) effect of the 

pharmacotherapy

P1 Total 1414 39.9
P1.1 No effect of drug treatment 139 3.9
P1.2 Effect of drug treatment not optimal 1177 33.2
P1.3 Untreated symptoms or indication 98 2.8

2. Treatment safety
Patient suffers, or could suffer, from an adverse drug event

P2 Total 1263 35.6
P2.1 Adverse drug event (possibly) occurring 1263 35.6

3. Others P3 Total 871 24.5
P3.1 Problem with cost-effectiveness of the treatment 199 5.6
P3.2 Unnecessary drug-treatment 597 16.8
P3.3 Unclear problem/complaint. Further clarification 

necessary (please use as escape only)
75 2.1
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About 80% of the DRPs were rated at severity levels 
of causing no harm or had the potential to cause harm to 
patients (categories B to D). However, 20% of the DRPs 
still might have resulted in harm to patients (categories E 
to H) requiring intervention or prolonged hospitalization. 
However, due to the nature of this retrospective study, the 
incidences of actual harms caused by the related DRPs were 
difficult to analyze.

Our study has several limitations: (1) it was conducted 
in surgical departments in a single hospital, and the DRP 
patterns may not be generalizable for other departments or 
other hospitals in China, and (2) the study focused only on 
the DRP problems and causes without the analysis of the 
interventions and clinical outcomes.

Conclusion

DRPs are common in surgical patients. Prospective prescrip-
tion order review is needed to optimize patients’ pharmaco-
therapy and care.
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