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Abstract: Safe medication management and use of high-alert narcotics should arouse concern. 

Risk management experiences in this respect in a large-scale Joint Commission International 

(JCI)-accredited academic medical center hospital in the People’s Republic of China during 

2011–2015, focusing on organizational, educational, motivational, and information technologi-

cal measures in storage, prescribing, preparing, dispensing, administration, and monitoring of 

medication are summarized. The intensity of use of meperidine in hospitalized patients in 2015 

was one-fourth that in 2011. A 100% implementation rate of standard storage of narcotics 

has been achieved in the hospital since December 2012. A “Plan, Do, Check, Act” cycle was 

efficient because the ratio of number of inappropriate narcotics prescriptions to total number of 

narcotics prescriptions for inpatients decreased from August 2014 to December 2014 (28.22% 

versus 2.96%, P=0.0000), and it was controlled below 6% from then on. During the journey 

to good pain management ward accreditation by the Ministry of Health, People’s Republic 

of China, (April 2012–October 2012), the medical oncology ward successfully demonstrated 

an increase in the pain screening rate at admission from 43.5% to 100%, cancer pain control 

rate from 85% to 96%, and degree of satisfaction toward pain nursing from 95.4% to 100% 

(all P-values ,0.05). Oral morphine equivalent dosage in the good pain management ward 

increased from 2.3 mg/patient before June 2012 to 54.74 mg/patient in 2014. From 2011 to 

2015, the oral morphine equivalent dose per discharged patient increased from 8.52 mg/person 

to 20.36 mg/person. A 100% implementation rate of independent double-check prior to narcot-

ics dosing has been achieved since January 2013. From 2014 to 2015, the ratio of number of 

narcotics-related medication errors to number of discharged patients significantly decreased 

(6.95% versus 0.99%, P=0.0000). Taken together, continuous quality improvements have been 

achieved in safe medication management and use of narcotics by an integrated multidisciplinary 

collaboration during the journey to JCI accreditation and in the post-JCI accreditation era.

Keywords: medication errors, medication management, meperidine, narcotics, prescribing, 

quality improvements, pain management, accreditation, morphine

Introduction
Narcotics are included in the Institute for Safe Medication Practices list of high-alert 

medications that bear a heightened risk of causing significant patient harm when 

used in error.1 Literature have described that the situation in medication management 

and use of narcotics was not optimistic. Opioid prescribing errors were common in 

inpatients2 and also in emergency departments.3 Logan et al3 reported that 10.3% of 
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enrollees who received opioid prescription by emergency 

departments experienced at least one indicator of poten-

tial inappropriate opioid use, such as opioid prescriptions 

overlapping by 1 week or more, overlapping opioid and 

benzodiazepine prescriptions, high daily doses, long-acting/

extended-release (LA/ER) opioids for acute pain, and over-

lapping LA/ER opioids. Opioid analgesics represented the 

majority of analgesic error reports in North Carolina nursing 

homes, and opioid errors were more likely to be associated 

with wrong drug errors, wrong dose errors, and adminis-

tration errors when compared with nonopioid errors.4 The 

Joint Commission, an independent, not-for-profit group in  

the USA, reports that of the opioid-related adverse events 

reported to the agency during 2004–2011, 47% involved 

wrong-dosage medication errors (MEs), 29% were due to 

improper patient monitoring, and 11% were caused by other 

factors (eg, excessive dosing, drug–drug interactions, and 

adverse reactions).5 Alarmed by adverse events involving 

opioid drugs, the Joint Commission has issued a Sentinel 

Alert, urging hospitals to take steps to improve safety in the 

prescribing of opioids.6 A prospective survey showed that 151 

opioid prescribing errors were detected among 117 patients 

with cancer pain, indicating that opioid prescribing errors 

were common.7 Therefore, safe medication use of narcotics 

should arouse a greater concern.

However, there is limited literature on a multidisciplinary 

team’s integrated endeavors to continuously enhance safe 

medication management and use of narcotics in large-scale 

hospitals. The Second Affiliated Hospital of Zhejiang 

University (SAHZU), a comprehensive 3,200-bed academic 

medical center hospital with 3.51 million outpatients and 

emergency patients visits annually (data in 2014) in Zhejiang 

Province, successfully passed Joint Commission Interna-

tional (JCI) accreditation on February 24, 2013.8 SAHZU 

performed continuous quality improvements in safe medica-

tion management and use (MMU) of high-alert medications 

during the journey to JCI accreditation and in the post-JCI 

accreditation era. The aims of this paper are to summarize 

relevant experiences in narcotics-related risk management 

toward safe drug administration and to provide some refer-

ence for international counterparts.

National policy on narcotics use
The national narcotic policies give strict requirements on 

procurement, storage, prescribing, dispensing, administration, 

and monitoring of drugs.9,10 Narcotics should be prescribed 

by a physician who must receive special training and be 

authorized by the hospital where he/she serves. Besides 

prescribing via a computerized physician order entry (CPOE), 

the physician must also hand write a unified national red 

paper narcotic prescription. In recent years, several hospitals 

have attempted to implement electronic narcotic prescription 

and have abandoned written narcotic prescriptions.

For outpatients and emergency patients, there is a restric-

tion on the quantity of narcotics per sheet, ie, injection should 

be limited to a usual dose, and sustained-release formulation 

and other dosage forms should not be over the total dose 

within 7 and 3 days, respectively. For patients with cancer pain 

or moderate-to-severe chronic pain, the quantity of narcotics 

per sheet should not be over the limit (ie, 3 days [injection], 

15 days [sustained-release formulation], and 7 days [other 

dosage forms]). Meperidine is only allowed for use once (at 

a usual dose), and it must be administered within the hospital 

where it is prescribed. For inpatients, narcotics should be 

prescribed by physicians at the usual daily dose day by day.

For the purpose of analgesic treatment, physicians should 

follow the World Health Organization’s Three-Step Analgesic 

Ladder therapy. Briefly, Step 1 recommends administration 

of a nonopioid; Step 2, for persistent or increasing pain, 

administration of a weak opioid is recommended; and 

Step 3, for persistent or increasing pain, administration of a 

strong opioid is recommended. At all three steps, adjuvant 

medication should be administered concurrently with anal-

gesia as needed.11

SAHZU additional organizational 
measures
A three-level narcotics management system in SAHZU con-

sists of the subcommittee of narcotics and psychoactive drugs 

affiliated to Drug and Therapy Committee (DTC) (first level), 

pharmacy (second level), and departments outside of pharmacy 

(third level). The subcommittee of narcotics and psychoactive 

drugs outlines the process of how the changes, in protocols/

procedures that were likely to contribute to the significant 

quality improvements, were developed and agreed upon (eg, 

retrospective data analysis, on-site inspection, and consulta-

tion with key stakeholders). The pharmacy’s drug storehouse 

is responsible for narcotics procurement and supply chain 

management. Outpatient pharmacy, emergency pharmacy, and 

inpatient pharmacy are responsible for appropriateness review, 

medication preparation, double checking, dispensing, medica-

tion management, drug utilization review, drug counseling, and 

monthly on-site inspection of departments outside pharmacy. 

Each nursing unit, Division of Anesthesia and Surgery, and 

other departments outside of pharmacy are responsible for their 

respective in-house management and use of narcotics.

The division of nursing also has a subgroup focusing on 

the behaviors of all nurses on medication safety. Based on 
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the JCI accreditation standards, SAHZU established a func-

tion group named as “MMU” in 2011, which facilitated 

quality and patient safety associated with medications. 

Data on adverse drug reaction (ADRs), MEs, and sentinel 

events are processed and reported to the Division of Medical 

Administration, Division of Nursing, Pharmacy, and the 

Office of Quality Management, followed by potential targeted 

quality improvement activities. The stewardship program 

was approved by the Ethics Committee at SAHZU and it 

was in compliance with the Helsinki Declaration. The Eth-

ics Committee at SAHZU deemed that patient consent was 

unnecessary, as this study is a review of previous data.

Stewardship intervention on 
meperidine use
Meperidine has little to no therapeutic superiority to other 

narcotics. It may be more susceptible to abuse and toxic-

ity due to its neurotoxic metabolite with a long elimination 

half-life.12 Five deaths partially associated with meperidine 

were recorded at the SAHZU before August 2012, and so 

the SAHZU president suggested to further limit meperidine 

prescribing. Starting in August 28, 2012, SAHZU DTC 

decided to forbid meperidine use in all departments except 

the endoscopy center for use prior to endoscopic retrograde 

cholangiopancreatography, the burn ward, and the heart 

center (interventional cardiovascular center, cardiovascular 

medicine ward, and cardiac surgery ward). The Cardiovascu-

lar Medicine Department also abandoned meperidine use in 

August 2015. The outpatient pharmacy removed meperidine 

from its formulary and achieved zero appearance of this nar-

cotic from then on. The pharmacy is required to intercept any 

meperidine prescriptions that do not conform to the policy. An 

obvious warning of the meperidine use policy will appear in 

the interface of computer when physicians write meperidine 

orders via CPOE. Shortly after the implementation of this 

policy, the pharmacy received a few requests from clinicians 

to lift the ban on meperidine. Policy explanation and alterna-

tive recommendation were given by pharmacists.

In October 2014, the Endoscopy Center experienced one 

death associated with meperidine. The sentinel event occurred in 

the department that had got permission to use meperidine. A root 

cause analysis was conducted, and lack of therapeutic monitor-

ing after meperidine use was found to be the main culprit. Since 

then, meperidine has been included in the list of medications that 

must be under the moderate-to-deep sedation management, ie, 

patients should be monitored continuously for respiratory and 

heart rate, systolic and diastolic blood pressures, and oxygen 

saturation by registered nurses trained in advanced life support 

from the time of sedative drug administration. To the best of 

our knowledge, this special policy on meperidine is unique to 

the People’s Republic of China. For international processes 

concerning meperidine use, the Agency for Health Care Policy 

and Research (AHCPR) and the American Pain Society (APS) 

have published recommendations regarding meperidine’s place 

in therapy, and they recommend reserving it for patients who 

have a demonstrated allergy or intolerance to first-line opioids 

and also state that it should not be given at doses .600 mg/d or 

for longer than 48 hours.13–15 Our unique intervention measure 

seems more administrative and mandatory.

In May 2013, SAHZU initiated inpatient service at 

a new campus, a 20-minute bus drive away from the old 

campus. In April 2015, an obstetrics ward was established 

in the new campus. Pharmacists were counseled about the 

appropriateness of meperidine use in obstetrics department 

because meperidine is usually used during labor and delivery 

in the People’s Republic of China. Literature review 

showed the superiority of pentazocine to meperidine due 

to lack of side effects and similar pain relief and maternal 

satisfaction.16–18 Also, pentazocine is not a narcotic according 

to national policy. The Dean of the Obstetrics Department 

accepted the pharmacist’s advice. The obstetricians began to 

use pentazocine as an alternative to meperidine since August 

2015 and have affirmed the efficacy and safety of pentazocine. 

In May 2015, a fatal event partly associated with meperidine 

use occurred at the General Surgery ward in the new campus. 

A root cause analysis was performed. Besides severity of 

disease, the additional potential causes of this event were as 

follows: 1) the attending physician ignored the meperidine 

use policy and prescribed this narcotic for the patient, 2) the 

pharmacy did not intercept this meperidine order, 3) the 

nurses did not correctly implement moderate-to-deep sedation 

management on meperidine, and 4) basic life support was not 

rapidly provided when the patient experienced loss of con-

sciousness in the CT room of the Radiology Department after 

receiving meperidine injection at ward. As the Swiss cheese 

model of accident causation illustrated, although many layers 

of defense lie between hazards and accidents, there are flaws 

in each layer that, if aligned, can allow the accident to occur.19 

Thus, suitable measures were taken, including strengthening 

the homogenization management of medical quality between 

the new campus and the old campus, promoting a sense of 

responsibility in clinicians, organization of basic life support 

skills, assessment of each staff member, and optimization of 

human resources and employee shift schedule. After a series 

of comprehensive measures, there was a dramatic decreas-

ing trend in use intensity of meperidine in inpatients and 

the ratio of number of meperidine vials to number of emer-

gency patients during 2011–2015 (Table 1). Use intensity of 
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meperidine in 2015 was one-fourth that in 2011. The ratio of 

number of meperidine vials to number of emergency patients 

in 2015 was 5.5% the value in 2011, although annual person-

time of discharged inpatients increased by 56.7% and average 

length of stay shortened by 17.6%. Since June 2015, zero 

occurrence of improper meperidine use (eg, lack of moderate-

to-deep sedation monitoring and off-policy prescribing) has 

been achieved at SAHZU. No clinical problem has arisen 

from the replacement of meperidine with other opioids.

Standardized storage
Narcotics must be locked in the safe according to a rule 

of “double person double lock” (ie, a safe has two locks 

and two keys. One person keeps a key and the other per-

son keeps the other key, only when these two persons are 

available at the site can narcotics be taken out of the safe). 

A standardized label is pasted on the corresponding narcot-

ics site. Also, management regarding the use of look-alike 

and sound-alike narcotic formulations were strengthened, 

with these medications not kept in close proximity, to help 

avoid confusion. Clinical professionals should pay special 

attention to narcotics with different strengths, for example, 

Oxycontin® (oxycodone sustained release tablet, Purdue 

Pharma L.P. Stamford, CT, USA) has three strengths (5, 10, 

and 40 mg/tablet) and Durogesic® (Fentanyl transdermal 

patches, LZA Corporation, Vacaville, CA, USA) has two 

strengths (4.2 and 8.4 mg).20,21 SAHZU has achieved 100% 

implementation rate of standard storage of narcotics in the 

whole hospital since December 2012.

Quality improvements in narcotics 
prescribing for inpatients
A PDCA cycle (Plan, Do, Check, Act) is an effective tool 

for achieving continuous quality improvement in clinical 

practice.22,23 So, we applied it in analyzing prescribing 

quality of narcotics in inpatients in August 2014. The 

ratio (ie, number of inappropriate narcotics prescriptions 

identified by staff pharmacists divided by total number of 

narcotics prescriptions for inpatients) from March 2014 to 

August 2014 was calculated as preintervention data. Dis-

tribution analysis of inappropriate narcotics prescriptions 

during this period was performed based on total sample 

(n=5,353). The relative percentage of each error type was 

calculated, and the top four types of errors were as follows 

(Figure 1): incomplete patient information (46.78%), wrong 

drug name, dosage forms, and strengths (17.97%), incom-

plete description on dosage and administration (17.86%), 

and omission in physician’s signing (9.06%). A prevalence T
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study of errors in opioid prescription in a large teaching 

hospital showed that opioid prescription error rate was 

27%, and the largest error type was “unclear prescription 

and missing information”.24 The situation was similar with 

our preintervention data. We wanted to improve the issue 

and guarantee the achievement of a goal of below 8% inap-

propriateness in medical orders (plan).

Main intervention measures were as follows (do):

1. Informational measures: SAHZU developed an electronic 

prescription and automatic print system for narcotics pre-

scribed by anesthesiologists in the Division of Anesthesia 

and Surgery (where prescribing quality is the worst com-

pared to other departments) at the end of August 2014;

2. Educational measures: Physicians, pharmacists, and 

nurses were provided with lectures on basic knowledge 

concerning narcotics formulation, prescribing quality 

requirements, and common prescribing errors;

3. Motivational measures: Staff pharmacists have been moti-

vated with awards to document near misses related with 

narcotics prescribing in a special table since July 2013. 

However, after the initiation of this PDCA, the supervisor 

of inpatient pharmacy provided extra recommendation 

and guidance to those pharmacists who forgot document-

ing inappropriate prescriptions;

4. Feedback measures: Sullivan et al25 reported that per-

sonalized performance feedback could reduce narcotic 

prescription errors in a neonatal intensive care unit, 

and the MEs frequency showed an 83% improvement, 

decreasing from every 3.94 days to every 22.63 days 

after the intervention. Therefore, we collected typical 

narcotics-associated near misses and gave feedback to 

the dean of clinical departments.

The number of inappropriate narcotics prescriptions was 

derived from table records maintained by staff pharmacists, 

and the ratio (ie, number of inappropriate narcotics prescrip-

tions divided by total number of narcotics prescriptions for 

inpatients) was calculated and monitored monthly (check). 

Irrational narcotic prescriptions involving near misses signifi-

cantly decreased from 28.22% (1,147/4,135) in August 2014 

to 2.96% (115/3,883) in December 2014 (Pearson chi-square 

test, P=0.0000), and the indicator was controlled below 6% 

from then on (Figure 2).

This routine monitoring was the basis for the subsequent 

action and for the decision of whether the maneuver needed 

further improvement or whether quality criteria were reached 

(action). We believe our preliminary intervention is success-

ful and reaches the preestablished criteria. A further area for 

improvement is to achieve electronic narcotics prescriptions 

issued by nonanesthesiologists.

Good pain management ward and 
its driving effect
In July 2011, the People’s Republic of China initiated a national 

pilot program on constructing “Good pain management  

Figure 1 Distribution of inappropriate narcotics prescriptions during March 2014–august 2014.

Figure 2 Trend analysis of the proportion of inappropriate narcotics prescriptions 
to total narcotics prescriptions for inpatients.
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(GPM) wards”.26 SAHZU prepared to receive this challeng-

ing accreditation. In February 2012, SAHZU established a 

multidisciplinary team to facilitate the activities of a GPM 

ward. In November 2012, the medical oncology ward of 

SAHZU became one of the first batch of GPM wards in the 

People’s Republic of China. During the journey to GPM 

accreditation as well as JCI accreditation, management on 

prescribing painkillers was strengthened by SAHZU. The 

measures were as follows:

•	 DTC revised the narcotic formulary and introduced 

new narcotics into the hospital. The narcotics already 

available in SAHZU in February 2012 included injec-

tion formulations (morphine, meperidine, bucinnazine, 

fentanyl, sufentanil, and remifentanil), oral formulations 

(morphine sustained release tablet [10 and 30 mg/tablet],  

oxycodone sustained-release tablet [40 mg/tablet], 

compound platycodon tablet), and fentanyl transdermal 

patches (4.2 and 8.4 mg/patch). Morphine immediate-

release tablet (10 mg/tablet) and oxycodone sustained- 

release tablet (10 mg/tablet) were introduced in March 2012  

for the sake of convenience in dosage titration and break-

through pain rescue.

•	 On-site inspections were regularly performed toward 

narcotics prescribing quality, regarding whether to 

rationally select narcotics, how to concomitantly use 

pain killers and/or prophylactic agents for avoiding side 

effects, how to carefully perform dynamic pain assess-

ment, dosage titration, breakthrough pain treatment, and 

switch one narcotic to another therapeutic equivalent 

narcotic. Physicians should specify measurable goals 

for each patient with cancer in the electronic medical 

record (EMR) (eg, numerical rating scale [NRS] below 

3, number of breakthrough pain and occasions of needing 

rescue with short-action narcotics below 3, and dosage 

titration time completed within 3 days).

•	 A full-time clinical pharmacist was appointed to work 

in the GPM ward, providing clinical pharmacy services 

including patient education; intra-ward lectures for 

physicians, nurses, and medical and nursing students; 

ward round; pain management; and regimen decision.

•	 Nurses should implement a standardized cancer pain 

nursing protocol. Discharged patients with cancer pain 

receiving at least World Health Organization Analgesic 

Ladder Step 2 therapy will be followed up via telephone 

regarding NRS, drug adherence, ADRs, and quality of 

life at 1 or 2 weeks and 1 month after discharge.

From April 2012 to October 2012, four indicators 

significantly improved (Pearson chi-square test, all 

P-values ,0.05), including the percentage of pain screening 

at admission (43.5% versus 100%), percentage of patients 

with cancer pain receiving standard pain management 

(90% versus above 97%), percentage of cancer pain control 

(85% versus 96%), and the degree of satisfaction toward 

pain nursing from patients with cancer pain (95.4% versus 

100%). The achievements continue to be maintained in the 

GPM ward thereafter. Meanwhile, average oral morphine 

equivalent dosage per discharged patient in the GPM ward 

increased from 2.3 mg in the first half of 2012 to 54.74 mg  

in 2014. Regarding inpatients with cancer pain in the GPM 

ward, oral morphine equivalent dosage per person in 2014 

was 146.83 mg.

The construction of the GPM ward also was a driving 

force for improvement in other wards. We retrospectively 

analyzed the analgesic narcotics consumption, focusing on 

morphine tablet, morphine injection, meperidine injection, 

morphine sustained-release tablet, oxycodone sustained-

release tablet, and fentanyl transdermal patch. From 2011 

to 2015, the oral morphine equivalent dose in all inpatients 

significantly increased from 652.90 to 2,443.45 g, and oral 

morphine equivalent dose per discharged patient increased 

from 8.52 to 20.36 mg/person (Table 2).

Standardized medication 
preparation and dispensing
SAHZU improved the interface of inpatient pharmacy 

management information system for prescription auditing 

Table 2 Oral morphine equivalent dosage in all inpatients during 2011–2015

Year Oral morphine 
equivalent dosage (g)

Number of discharged 
patients

Oral morphine equivalent dosage 
per discharged patient (mg/person)

2011 652.9 76,590 8.52 
2012 923.8 87,887 10.51 
2013 995.58 88,602 11.24 
2014 1,969.24 104,587 18.83 
2015 2,443.45 120,000 20.36 

Note: Doses of other narcotics were converted to the oral dose of morphine on the basis of the following conversion ratios (40 mg/d morphine injection =120 mg/d oral 
morphine tablet =120 mg/d morphine sustained-release tablet =60 mg/d oxycodone sustained-release tablet =8.4 mg/3 d fentanyl transdermal patch =300 mg/d meperidine). 
The focused analgesic narcotics include morphine tablet, morphine injection, meperidine injection, morphine sustained-release tablet, oxycodone sustained-release tablet, 
and fentanyl transdermal patch.
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in January 2013. Pharmacists could see the patient’s infor-

mation like age, diagnosis, allergy history, body weight, 

pregnancy status, clinical laboratory data (eg, hepatic and 

renal function), drug information (such as approved drug 

name, dose, route, dosing time, dosing frequency), and list 

of all current medications.27 Auditing pharmacists should 

intercept nonstandard format prescriptions (eg, omission 

of some information, inappropriate use of abbreviations, 

ambiguous writing, narcotics orders written on the prescrip-

tion sheet for nonnarcotics medications, and quantities of 

narcotics over the limit of national policy) and inappropri-

ate therapeutic regimen (eg, combination use of two potent 

opioids, combination use of an opioid and other central ner-

vous system depressants, direct initiation of a potent opioid 

without dose titration, intramuscular injection of morphine 

rather than intravenous or subcutaneous administration, 

rectal administration of sustained release morphine or 

oxycodone tablet, and lack of detailed condition of medi-

cation administration regarding (prn orders of narcotics). 

Pharmacists should communicate with physicians if contro-

versial physician orders are identified.

Considering that narcotics are fall-risk increasing 

medications,28 the labels of all narcotics dispensed by 

pharmacy must contain fall-risk increasing warnings, the 

symbol of high-alert medications, patient identity, barcode, 

and dosage and administration information. With the aid 

of barcode scanning, each process from prescribing to 

administering can be rapidly traced via an online inquiring 

system. An automatic voice-alarm system was created so 

that a stat narcotics order could be handled immediately 

by nurses and pharmacists. The time from physician’s 

prescribing to nurse’s acceptance of narcotics from inpa-

tient pharmacy decreased from 2 hours to ,30 minutes. 

Administration of all narcotics must receive independent 

double-check prior to dispensing. If outpatients and inpa-

tients at discharge receive oral narcotics therapy, they 

will get special written patent education from pharmacy 

(eg, storage requirements, dosing time, important drug–drug 

interactions, awareness of increasing fall risk, and clinical 

presentation of ADR).

Pharmacists in hospitals and health systems can play a 

key role in implementing or promoting appropriate guidelines 

on opioid therapy, including the use of pain management 

agreement plans; policies to ensure adequate oversight of 

opioid prescribing, dispensing, and waste disposal; and 

educational initiatives targeting patients as well as hospital 

and pharmacy staff.29 Following international processes 

concerning narcotics use, SAHZU pharmacists are striving 

for excellence.

Standardized administration and 
monitoring
Since January 2013, SAHZU has required that two licensed 

health care professionals must perform a standardized inde-

pendent double-check prior to barcode-assisted medication 

administration of narcotics, insulin infusion, chemotherapeutic 

drugs, and intravenous heparin.30 On-site inspection results and 

retrospective review of nursing record system showed a 100% 

implementation rate. Morriss et al31 reported that patients who 

were treated with an opioid in the absence of a barcode-assisted 

medication administration system had a 10% probability of an 

adverse drug event. The residue of narcotics must be appro-

priately disposed of under the supervision of two persons. 

Meanwhile, the practice of a vial of fentanyl injection being 

shared by multiple patients was abolished from then on.

Physicians and nurses must pay attention to pharmaco-

therapeutic monitoring toward narcotics use. The frequencies 

of pain assessment on the basis of NRS value were as follows: 

once (NRS, #3), every shift (NRS, 4–6), every hour until 

NRS #6 (NRS, 7–10), and each time following treatment 

with pain killers (ie, 1 hour after oral ingestion, half an hour 

after subcutaneous or intramuscular injection, 15 minutes after 

intravenous administration). The potential for opioid-induced 

respiratory depression should always be considered. For 

rescuing of narcotic poisoning, naloxone (0.4 mg/ampoule) 

was available at all divisions/departments in SAHZU where 

narcotics treatment may be excised. ADRs should be docu-

mented in the EMR following narcotics therapy.

All physicians, pharmacists, nurses, and students are 

encouraged to report ADRs and MEs at any process via an 

online no-fault reporting system within 24 hours. For senti-

nel events, the identifying person must report to the dean of 

department within 30 minutes and complete an online report 

within 12 hours. Root cause analysis will then be initiated 

following the SAHZU president’s consent. When an event 

is reported, a short message will be sent to the designated 

medication safety officer. After a preliminary review, the 

event will be sent to the dean of clinical department who 

should give feedback to the Division of Quality Management 

within 5 working days. The identifying person would be noti-

fied when the feedback was given by the dean of department 

where MEs are made. The supervisor of inpatient pharmacy 

and the medication safety officer collected data derived from 

the table records and the online reporting system. If necessary, 

chart review by pharmacists should be carried out. A retro-

spective analysis of MEs was performed every quarter.

Table 3 lists the distribution of MEs associated with 

narcotics. The number of MEs associated with narcotics 
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in 2014 and 2015 was 7,272 and 1,185, respectively. The 

difference in ratio of number of narcotics-related MEs to 

number of discharged patients between 2014 and 2015 is 

statistically significant (Pearson chi-square test, 6.95% ver-

sus 0.99%, P=0.0000). Narcotics-related prescribing errors 

significantly decreased from 7,268 cases in 2014 to 1,178 

cases in 2015. The difference in ratio of number of inap-

propriate narcotics prescriptions to number of discharged 

patients between 2014 and 2015 is statistically significant 

(Pearson chi-square test, 6.95% versus 0.98%, P=0.0000), 

which may be attributed to the PDCA cycle conducted by 

inpatient pharmacy and introduction of electronic prescribing 

and automatic print system in outpatient clinics and emer-

gency department in January 20, 2015. During 2011–2015, 

the total number of MAEs made by nurses was 15. Among 

these MAEs, regarding medication categories, sustained 

release-tablets accounted for seven cases (oxycodone 

[n=6], morphine [n=1]), followed by intravenous fentanyl 

maintenance therapy via micropump (n=4). Regarding error 

types, omission accounted for seven cases, paralleled with 

dose errors (n=7).

There were only five narcotics-related ADRs derived 

from the online ADR reporting system during 2011–2015. 

The number of ADRs reported by SAHZU staff seemed too 

little despite the fact that these ADRs have been documented 

in patient’s EMR, indicating further opportunity of improve-

ments in ADR surveillance.

Limitations
Although our experience may be of interest to health care 

professionals elsewhere, it has several limitations. First, this 

experience is from a single institution. Ideally, it would have 

been even better if we had controls (eg, non-JCI-accredited 

hospitals, or hospitals without GPM wards). However, it is 

a longitudinal follow-up study and one can appreciate the 

gradual improvement in outcome year by year. Second, 

we did not evaluate the pharmacoeconomic issue (ie, the 

cost/benefit ratio, the “human cost”, narcotic analgesic 

efficacy among inpatients except GPM ward patients, and 

satisfaction from medical staff). Third, we did not provide 

drug utilization data of other nonnarcotic analgesic agents 

although tramadol, pentazocine, and dezocine are not nar-

cotics according to the People’s Republic of China national 

policy, and the three pain killers are type 2 psychotropic 

drugs that do need to undergo the same management as 

that for narcotics. Ideally, it is necessary to investigate 

the prescribing patterns of other compound formulations 

containing opioids, such as oxycodone and acetaminophen 

tablets, and tramadol and paracetamol tablets. Also, 

pharmacogenetic-testing-guided dosing of narcotics has 

not been performed at SAZHU. Studies have revealed that 

gene polymorphisms in UDP-glucuronosyltransferase 2B7 

(UGT2B7), opioid receptor, Mu 1 (OPRM1), and ATP bind-

ing cassette subfamily B member 1 (ABCB1) contribute 

significantly to the variation in morphine concentrations 

in individual patients.32,33

Conclusion
Continuous quality improvements have been achieved in 

safe MMU of narcotics by an integrated multidisciplinary 

collaboration in an academic medical center hospital in 

the People’s Republic of China during the journey to JCI 

accreditation and in the post-JCI accreditation era.
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