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Abstract 

Background:  This research aimed to evaluate analgesic utilization in public hospitals from 2013 to 2018 by analyzing 
the procurement data of 793 hospitals in China.

Methods:  This study applied a retrospective observational study by using a database of the Chinese Pharmaceutical 
Association. The final dataset covers 30 provinces and municipalities in China, with a total of 793 public hospitals with 
complete procurement records of analgesics from January 2013 to December 2018. Procurement cost and dosage 
utilization were analyzed through descriptive trend statistics.

Results:  From the procurement cost data, analgesics mainly consisted of opioids and non-steroidal anti-inflam-
matory drugs (NSAIDs), and the annual cost of both types of drugs increased yearly. The 6-year total cost of opioids 
accounts for 57% (17,800 million CNY), followed by the cost of NSAIDs accounts for 37% (11,400 million CNY). From 
2013 to 2018, the annual cost of opioids nearly doubled, while the annual cost of NSAIDs doubled. The total 6-year 
clinical drug dosage of opioids accounts for 45% (675 million total defined daily dose (DDD)), and the NSAIDs account 
for 50% (747 million total DDD). From 2013 to 2018, the annual clinical drug dosage of NSAIDs increased by about 0.6 
times. The annual clinical drug dosage of opioids has more than doubled. The top three opioid drugs were dezocine 
injection, remifentanil injection, and sufentanil injection solution. the top three NSAIDs were flurbiprofen injection, 
parecoxib injection, and celecoxib oral solution.

Conclusion:  In China, analgesics utilization increased rapidly at public hospitals from 2013 to 2018. The utilization of 
analgesics was highly concentrated in NSAIDs and opioids. Within the two types of analgesics, the main analgesics 
utilization is also highly concentrated, with some highly risky analgesics. The rational guideline for the utilization of 
analgesics needs to be established with the support of real-world evidence.
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Background
Analgesics are widely used in pain management. There 
is a wide range of analgesics, which span across many 
drug classifications. At present, the analgesics used in 
the clinical setting can be generally divided into five cat-
egories: opioids, non-steroidal anti-inflammatory drugs 
(NSAIDs), non-opioid central nervous analgesia, local 
anesthesia, and others [1]. Appropriate use of analgesia 
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can not only alleviate the sufferings of the patients, but 
also benefit the recovery of the diseases, and has signifi-
cant social and economic benefits [2, 3]. However, due 
to a lack of clinical guidelines that details the safe and 
effective use of analgesics in pain management, there are 
many cases of unreasonable situations in the clinical use 
of analgesics around the world [4]. For example, a report 
from the health system of the United States showed that 
the proportion of opioid abuse in outpatients with long-
term use of opioids was as high as 26% [5]. In China, a 
study in Xi’an Province evaluating the prescriptions for 
analgesics showed that the proportion of irrational use of 
analgesics was nearly 15% [6].

In recent years, the Chinese government has been 
committed to promoting the rational use of drugs in 
clinical practice and issued a series of policies, includ-
ing reducing drug proportion in public hospitals year by 
year, reforming of health insurance payment from single 
to compound payment, accelerating the implementation 
of clinical pathway method, piloting and promoting the 
use of diagnosis-related groups (DRGs), promoting the 
rational clinical use of drugs, and so on [7, 8]. In the 13th 
Five Year Plan, the establishment of a comprehensive 
evaluation system for clinical drugs has been proposed to 
be accelerated, and analgesics are one of the key tasks [9]. 
The National Health Commission (NHC) has entrusted 
various departments with organizing and carrying out a 
comprehensive evaluation of clinical drug use in various 
fields and explore the evaluation results as an essential 
reference for centralized drug purchase and formulation 
of clinical drug use guidelines [10, 11]. One of the con-
ventional approaches was to analyze the utilization or 
reimbursement data for drug utility evaluation.

However, most of the current research on analgesics 
utilization in China was only based on data from a single 
hospital or a single city or a province level, which with a 
narrow time interval. Besides, most of them had no com-
parative study of multiple types of analgesics. Li et al. [12] 
used 1-year data to analyze the use of analgesics in nine 
cancer hospitals. Wang [13], Zhi et al. [14], and Li et al. 
[15] focused on the use of opioids in small-scale, short-
term study design. Studies on analgesics consumption 
by health care institutions at the national level with con-
ducting a comparative study of multiple types of analge-
sics and a long-time interval are still rare in China.

Thus, this research aimed to evaluate analgesic utili-
zation in public hospitals from 2013 to 2018 by analyz-
ing the procurement data of 793 hospitals in China. This 

study will help to generate evidence for policymakers to 
design health policy interventions to promote rational 
use of analgesics at national level. In addition, it will 
provide evidence for global cooperation on optimizing 
analgesics.

Methods
Research design and data collection
The research was reviewed and approved by the Eth-
ics Committee of Peking University for the project 
of the National Natural Science Foundation of China 
(71603008).

This study applied a retrospective observational 
research design by investigating the dataset extracted 
from an existing database. The research data were col-
lected from the China Pharmaceutical Economic Infor-
mation Network database (CMEI), which is founded and 
maintained by the Science and Technology Development 
Center at the Chinese Pharmaceutical Association. The 
final dataset of this study covered 30 provinces and 793 
public hospitals in China from 1st January 2013 to 31st 
December 2018.

We collected complete procurement records of anal-
gesics, including drug name, drug administration route, 
dosage form, procurement amount, and procurement 
quantity. The exclusion criteria included: (1) no active 
pharmaceutical ingredients (APIs); (2) excluding external 
dosage forms (nasal drops, eye drops, syrups, and gar-
gles) except patches.

Analgesics included
All the drugs from the database follow the ATC classifica-
tion. The classification of analgesics in this study referred 
to the generic drug names according to the "Consulta-
tions of Experts on Pain Management after Surgery in 
Adults (2017)" and the "Consensus of Experts in Pain 
Management in General Surgery (2015)" [16, 17]. The 
generic name of the drug is used to identify the analgesic. 
The types of analgesics included:

1.	 Opioids: morphine, oxycodone, hydromorphone, 
sufentanil, hydrocodone, fentanyl, butorphino, dezo-
cine, pethidine, pentazocine, nalbuphine, buprenor-
phine, codeine, dihydrocodeine

2.	 Non-steroidal anti-inflammatory drugs (NSAIDs): 
ibuprofen, diclofenac, meloxicam, celecoxib, lornoxi-
cam, acetaminophen

3.	 Non-opioid central analgesics: tramadol
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4.	 Local anesthetic: bupivacaine, levobupivacaine, ropi-
vacaine, chloropropane

5.	 Others: ketamine, d-ketamine, gabapentin, pregaba-
lin

Measurement of procurement cost
Firstly, this study retrospectively analyzed the clinical use 
of analgesics in China in terms of procurement cost. The 
price at the 793 hospitals’ procurement records of anal-
gesics from 1st January 2013 to 31st December 2018 was 
used as procurement cost. The cost data were collected 
from the China Pharmaceutical Economic Information 
Network database (CMEI), including drug name, drug 
administration route, dosage form, procurement amount, 
and procurement quantity. According to the classification 
of analgesics, the total procurement cost of 6 years, and 
the changes in annual procurement cost were measured.

Measurement of dosage utilization
In addition to procurement cost, this study assessed dos-
age utilization. In this research, we used total DDD to 
show the yearly quantity of one type analgesics. Total 
DDD of each type of analgesic means the sum of drug use 
in that category in 1 year. DDD refers to the average daily 
dose of an adult drug used for primary treatment pur-
poses. In this study, the DDD of the drugs is based on the 
value given by the World Health Organization WHO [18] 
and drug labels or instructions.

In this study, the Drug Dosage Index (DDI) uses the 
clinical analgesics dosage in 2013 as the base value and 
uses the fixed base ratio to represent the annual dosage 
index of the analgesic. Then further analyzes the changes 
in the clinical use of the analgesic.

Data analysis
For data analysis, firstly, this study used descriptive statis-
tics to analyze the characteristics of the overall procure-
ment cost and annual cost share of analgesics. Secondly, 
this study analyzed the procurement cost and annual cost 
share of the main analgesic types individually. Thirdly, 
this study analyzed the clinical use of analgesics quan-
titatively through DDD. The key analgesics in the main 
categories were further screened by DDD value, and the 
DDI was analyzed to demonstrate the changes in clinical 
use of analgesics. Excel. 2017 software was used.

Total DDD = The DDD of each type of analgesic =
∑

(

The number of the drug/DDD of each drug
)

.

One-year Drug Dosage Index = One-year Drug Dosage Index/2013 Drug Dosage Index.

Results
Analysis of analgesics procurement cost
Overall procurement cost
As shown in Table 1, regarding the overall procurement 
cost, opioids and NSAIDs were the two main types of 

analgesics procured by the 793 sample hospitals. The 
total procurement cost of analgesics in 793 sample hospi-
tals reached 312 billion CNY in 6 years. The total cost of 
opioids, which is the highest, was 17,814 (57.10%) million 
CNY. Followed by NSAIDs, the total cost in 6 years was 
11,383 (36.48%) million CNY. The cost of other types of 
analgesics did not exceed 5%. Among the rest, the cost of 
local anesthetics was 1047 (3.36%) million CNY; the cost 
of others analgesics was only 531 (1.70%) million CNY; 
and the cost of non-opioid central analgesics was 425 
(1.36%) million CNY.

The total cost and proportion of opioids and NSAIDs 
over the past 6  years far exceeded that of other types. 

Table 1  Overall procurement cost of analgesics in 793 public 
hospitals from 2013 to 2018

Analgesics type Procurement cost 
(100 million CNY)

Proportion (%)

Opioids 178.14 57.10

NSAIDs 113.83 36.48

Local anesthetics 10.47 3.36

Others 5.31 1.70

Non-opioid central analgesics 4.25 1.36

Total 312.00 100.00

Fig. 1  Annual cost and proportion of NSAIDs and opioids from 2013 
to 2018 (100 million CNY, %)
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The sum of the total cost of the two types of analgesics 
reached 93.57% of all analgesics. From 2013 to 2018, the 
annual cost of opioids and NSAIDs has increased yearly, 
and the increase in opioids is even higher, as shown in 
Fig. 1.

The annual cost of opioids increased from 1629 million 
CNY in 2013 to 4622  million CNY in 2018, which was 
a nearly doubled increase. The annual cost of NSAIDs 
increased from 1302 million CNY in 2013 to 2660 million 
CNY in 2018. The proportion of opioids has increased 
yearly; contrarily NSAIDs have decreased yearly. The 
proportion of opioids increased from 50.76% in 2013 to 
59.96% in 2018, and NSAIDs fell from 40.57% in 2013 to 
33.51% in 2018.

Procurement cost of opioids
As shown in Fig. 2, the top 10 opioids drugs included: 
dezocine injection, remifentanil injection, sufentanil 
injection, oxycodone oral solution, pentazocine injec-
tion, butorphanol injection, fentanyl patches, mor-
phine oral solution, oxycodone injection, and fentanyl 
injection.

As shown in Fig. 2, the total cost of dezocine injection 
for 6  years was 8249 (46.31%) million CNY, which was 
close to half of all opioid analgesics. Followed by remifen-
tanil injection, the total cost was 2551 (14.32%) million 
CNY. The third one was sufentanil injection, with a total 
cost of 2416 (13.56%) million CNY. Oxycodone oral agent 
ranked fourth, with a total cost of 1430 (8.03%) million 
CNY. The procurement cost of other opioid analgesics 
accounted for no more than 5%.

As shown in Fig. 3, from 2013 to 2018, according to the 
annual cost data, the average value of the four main opi-
oid drugs showed an increasing trend. Among them, the 
annual cost of dezocine injection increased the most, ris-
ing from 660 million CNY in 2013 to 2104 million CNY 
in 2018, which was an increase of more than two times. 
The annual cost of the other three drugs also increased 
with a relatively flat during the 6 years.

As shown in Fig.  4, regarding the cost proportion 
among the cost of all analgesics, the change trend of the 
four opioid drugs was different. The annual cost of dezo-
cine injections remained at over 40%, rising yearly from 
2013 to 2017, but declined slightly from 2017 to 2018. 
The cost proportion of remifentanil injection and sufen-
tanil injection showed a slight downward trend. The cost 
proportion of oxycodone oral solution remained stable.

Fig. 2  Total cost of main opioids drugs from 2013 to 2018 
(100 million CNY)

Fig. 3  Annual cost of the four main opioid drugs from 2013 to 2018 
(100 million CNY)

Fig. 4  Proportion of four major opioids drugs from 2013 to 2018

Table 2  Total cost and proportion of main NSAIDs drugs from 
2013 to 2018 (billion CNY, %)

Name of drug 6-year total procurement 
cost (100 million CNY)

Proportion (%)

Flurbiprofen injection 47.04 41.44

Parecoxib injection 16.79 14.75

Celecoxib oral 13.18 11.58

Propacetamol injection 10.42 9.16

Flurbiprofen patches 9.24 8.11

Ketorolac injection 5.14 4.51

Oral ibuprofen 3.04 2.67

Diclofenac oral 2.81 2.47

Other 6.17 5.42
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Procurement cost of NSAIDs
As shown in Table  2, the top 10 analgesics of NSAIDs 
included: flurbiprofen injection, parecoxib injec-
tion, celecoxib oral solution, propacetamol injection, 
flurbiprofen patches, ketorolac injection, ibuprofen 
oral, diclofenac oral, meloxicam oral, and lornoxicam 
injection.

Five drugs accounted for more than 5% of the NSAIDs 
6-year total procurement cost, which included: flurbi-
profen injection, parecoxib injection, celecoxib oral solu-
tion, propacetamol injection, and flurbiprofen patches. 
Among them, flurbiprofen injection was the most, with a 
total cost of 4704 (41.33%) million CNY. The second was 
parecoxib injection, with a total cost of 1679 (14.75%) bil-
lion CNY. Celecoxib oral preparations ranked third, with 
a total cost of 1318 (11.58%) million CNY; followed by 
propacetamol injection, with a total cost of 1042 (9.16%) 
million CNY; flurbiprofen patches cost was 924 (8.11%) 
million CNY. The varieties that accounted for less than 
5% were ranked as ketorolac injection, ibuprofen oral, 
and diclofenac oral in order of total cost over 6 years.

As shown in Fig. 5, regarding annual cost, the top five 
NSAIDs took more than 85% procurement market, and 
the fees increased year by year. Among them, the annual 
cost of flurbiprofen injection kept increasing yearly, 
and the growth rate was the largest. From 2013 to 2018, 
the annual cost has increased from 482 million CNY to 
1153 million CNY, an increase of more than doubled. The 
annual cost of the other four drugs also increased to a 
certain extent, with a flat trend.

As shown in Fig. 6, regarding the proportion of annual 
cost of NSAIDs, the change trend of the five drugs was 
different. The proportion of flurbiprofen injection 
remained the highest, up to 44.65% in 2017. Flurbipro-
fen injections and flurbiprofen patches accounted for 
an overall upward trend in the annual cost. Parecoxib 
injections and celecoxib oral administrations showed a 

general downward trend. Propacetamol injections from 
2013 to 2014 rose slightly and gradually declined in the 
next few years.

Analysis of clinical dosage utilization
Overall dosage utilization
As shown in Fig. 7, regarding the clinical dosage utiliza-
tion of analgesics, similar to the procurement results, the 
clinical dosage utilization of NSAIDs and opioids were 
also the most. The clinical dosage utilization of NSAIDs 
was the largest. The total dosage for 6 years reached 7.47 
(49.54%) billion DDD. The total dosage of opioids used 
for 6 years was 675 (44.76%) million DDD. The propor-
tion of other types of analgesics did not exceed 5%. Other 
analgesics dosage was 34 (2.26%) million DDD. The non-
opioid central analgesics, the total dosage was 30 (2.01%) 
million DDD; and the total dosage of local anesthetics 
was 22 (1.43%) million DDD.

As shown in Table 3, the 6-year total dosage and pro-
portion of opioids and NSAIDs far exceeded that of other 
types of analgesics, reached 94.30%. From 2013 to 2018, 
the annual dosage of NSAIDs and opioids showed an 
upward trend yearly.

The annual total DDD of opioids increased from 
76 million in 2013 to 161 million in 2018, an increase of 
more than doubled. The annual DDD of NSAIDs drugs 
increased from 99 million in 2013 to 160 million in 2018, 
an increase of about 0.6 times. The proportion of opioids 

Fig. 5  Annual cost of main NSAIDs drugs from 2013 to 2018 
(100 million CNY)

Fig. 6  Proportion of major NSAIDs drugs from 2013 to 2018

Fig. 7  Total clinical dosage utilization of analgesics from 2013 to 
2018 (100 million, DDD)
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increased yearly, while NSAIDs decreased yearly. The 
proportion of opioids increased from 40.69% in 2013 to 
47.55% in 2018, and NSAIDs fell from 52.98% in 2013 to 
47.19% in 2018.

DDI analysis of NSAIDs drugs
The five NSAID drugs that individually accounted for 
more than 5% of the total procurement cost in 6  years 
were analyzed in terms of Drug Dosage Index (DDI), as 
shown in Fig. 8.

The DDI of the five NSAIDs drugs showed an upward 
trend in the past 6 years. Among them, the increase in the 
DDI of flurbiprofen patches using was much more sig-
nificant than that of other drugs. From 2013 to 2018, the 
DDI increased from 1 to 6.35, and the dosage increased 
by about five times. The growth trend of the dosage of the 
other four NSAIDs drugs was relatively flat, besides the 
growth rate was relatively close.

DDI analysis of opioids drugs
Four opioid analgesics individually accounted for more 
than 5% of the total cost in 6  years, including dezocine 
injection, remifentanil injection, sufentanil injection, and 
oxycodone oral solution. The DDI change of these four 
drugs had been analyzed, as shown in Fig. 9.

The DDI of the four opioid drugs showed an upward 
trend in the past 6  years. Dezocine injection had a tre-
mendous growth rate, which dosage index in 2018 was 
2.53. The increase of remifentanil injection, sufentanil 
injection, and oxycodone oral agent were relatively close 
by 1–1.5 times.

Discussion
The results of procurement cost showed that the analge-
sics procured by the 793 public hospitals in China dur-
ing 2013–2018 were mainly opioids and NSAIDs, and the 
annual procurement cost for  these two types  analgesics 
was   steadily  increasing. Among opioid analgesic, dezo-
cine injection took up the largest proportion in terms 
of procurement cost and dosage utilization. Similarly, 
among the NSAIDs, flurbiprofen injection ranked the 
highest by these two measurements. These findings sug-
gest that dezocine was becoming increasing dominant 
for relieving pain, and flurbiprofen was the NSAIDs of 
choice when it came to pain management in China. Fur-
ther discussion about these findings in consideration of 
the pharmacological and economic nature of these medi-
cations is as follows.

Dezocine is an opioid analgesic with both agonist and 
antagonist activity. It is equipotent with morphine and 
has been used as a post-operative and cancer analgesic 

Table 3  Annual dosage and proportion of opioids and NSAIDs from 2013 to 2018

a As a percentage of total analgesic annual dosage

Annual dosage 2013y 2014y 2015y 2016y 2017y 2018y

Opioids

 Total DDD (100 million) 0.76 0.88 0.99 1.15 1.36 1.61

 Proportiona 40.69% 41.87% 43.46% 45.05% 47.02% 47.55%

NSAIDs

 Total DDD (100 million) 0.99 1.10 1.15 1.26 1.38 1.60

 Proportiona 52.98% 51.98% 50.70% 49.26% 47.63% 47.19%

Fig. 8  DDI of NSAIDs from 2013 to 2018

Fig. 9  DDI of opioids from 2013 to 2018
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but its distribution was discontinued in the US in 1999 
[19, 20]. However, as reconfirmed in this study, dezocine 
currently is still commonly used in China for moderate-
to-severe pain and occupied over 45% of the nation’s 
opioid analgesics market [21]. This research found that 
dezocine was the analgesics with largest procurement 
cost and DDD. Previous research results showed that the 
incidence of clinical adverse reactions of dezocine was 
higher than other analgesics. For instance, clinical use of 
dezocine would prolong the hospital stay of patients [22]. 
Finucane et  al. also reported that high-dose dezocine 
had lower analgesic effects than other low-dose anal-
gesics [23]. However, some studies in China had shown 
that dezocine could be more effectively used for pain 
management. It was recommended for clinical use from 
its strong analgesic effect [24], weak respiratory depres-
sion [25], and good quality of patient recovery [26]. Ear-
lier studies also suggested that dezocine had a safe and 
tolerable side-effects profile, including lack of physical 
dependence capacity and limited respiratory depression 
[27, 28]. Thus, considering the high usage and the mixed 
reports about the safety profile of this medication, fur-
ther investigation is needed to evaluate the clinical value 
of dezocine, results of which can be used to inform the 
development of practice guidelines.

The wide use of dezocine may also be explained by the 
impact of insurance system as medical insurance has a 
huge impact on the clinical use of analgesics. An Austral-
ian study conducted by Schaffer et  al. reported that the 
subsidy of oxycodone/naloxone-containing medication 
was associated with a significant increase in the growth 
rate of dispensing volume [29]. The high use volume of 
dezocine injection in China may also exemplifies the pos-
itive effect of subsidy on the uptake of a medication. Such 
widely accepted affordability might have contributed 
to the dominant share of dezocine injection across the 
analgesic medications. Before 2018, dezocine injection 
was enlisted and subject to reimbursement under the 
National Medical Insurance scheme in China. This meant 
that patients had to pay minimal fee only for dezocine 
injection. However, the market share of dezocine injec-
tion decreased from 48.81% in 2017 to 45.52% in 2018. 
Furthermore, dezocine was removed from the National 
Medical Insurance List in 2019. The impact of reimburse-
ment policy change on the clinical utilization of dezocine 
needs further investigation.

Opioid analgesics are commonly prescribed for pain in 
China as shown in this study and across other countries. 
For instance, in the United States, in 2012 health care 
providers wrote 259 million prescriptions for opioid pain 
medication, enough for every adult in the United States 
to some form of opioid analgesic for pain management 
[30]. Nevertheless, the use of opioid pain medication is 

associated with serious risks, including overdose and 
opioid use disorder, which might also lead to death cases 
[31–33]. For instance, research results had repeatedly 
reported the adverse reactions [34] and potential risks of 
drug addiction [35] of the fentanyl group of opioid anal-
gesics. As shown in this study, not only that dezocine 
injection was often used for pain in China, other opioid 
analgesics such as sufentanil and remifentanil were also 
commonly prescribed to relieve pain in China. While 
opioid analgesics are effective pain medications, the 
selection should be carefully assessed based on a number 
of pharmacologic factors and patient variable, important 
considerations of the “power” of opioids, the class and 
the associated differential toxicities, duration of effects 
and other pharmacokinetics factors should be taken into 
account on the decision-making process [36, 37].

Further to the concerns about opioid prescribing, it has 
been shown that opioid drugs prescribed by surgeons to 
treat acute pain following surgery might remain unused 
[38], which results in excess medication in the commu-
nity available for diversion [39]. Identifying strategies to 
reduce irrational use of opioid medications could miti-
gate the unnecessary risks to the patients. Considering 
there is a lack of consensus on the prescribing standards 
about opioid prescribe and wide variation in opioid pre-
scribing practice existed among physicians practicing 
even within the same department [40], it is important to 
develop authoritative guidelines on prescribing opioids 
for different types of pain [41]. For instance, in 2016 the 
Centers for Disease Control and Prevention (CDC) in 
the US released a “Guideline for Prescribing Opioids for 
Chronic Pain” [42], which had been widely adopted to 
help improve a safer, more effective treatment course that 
involves opioid medications [43, 44].

The high use volume of NSAIDs in China is also alarm-
ing as NSAIDs are linked to many and sometimes serious 
adverse drug reactions such as kidney injury, gastrointes-
tinal effects, and cardiovascular events [45–47]. NSAIDs 
are associated with acute kidney injury and may con-
tribute to further disease progression in patients with 
chronic kidney disease [48, 49]. NSAIDs-related gastro-
intestinal complications might range from mild-to-severe 
dyspeptic symptoms, development of gastric or duodenal 
ulceration, hemorrhage or perforation and other events 
potentially leading to hospitalization or death [50]. At 
the same time, all NSAIDs were also found to be associ-
ated with an increased risk of acute myocardial infarction 
[51–53]. Rimon et al. [54] further reported that celecoxib 
had a high risk of thrombosis. Risk of myocardial infarc-
tion with celecoxib was comparable to that of traditional 
NSAIDS, and such risk was greatest during the first 
month of NSAIDs use and with higher doses [55].
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In this study, NSAIDs was the most common medica-
tion group for pain management after opioid analgesics 
in China and the top three most common NSAIDS in 
terms of procurement cost and dosage were flurbiprofen 
injection, parecoxib injection, and celecoxib oral solu-
tion. Similar high use volume of NSAIDs has also been 
observed in other countries. In European countries, such 
as France, the top three drugs of NSAIDs were ketopro-
fen, ibuprofen, and piroxicam [56], while in the Middle 
Eastern countries, diclofenac and ibuprofen are mainly 
used [57]. Despite growing attention to the dangers of 
NSAIDs use especially among high-risk populations, use 
is common among patients with predisposing factors 
for NSAIDs-related ADR [58]. Clinically, assessment of 
the absolute risks regarding kidney, gastrointestinal and 
cardiovascular complications needs to take into account 
when deciding on the use and choice of NSAIDs [58]. 
Besides, pharmacovigilance measures specific to these 
NSAIDs should be strengthened to monitor possible 
risks and capture all the necessary evidence to inform a 
standard approach with regard to the use of NSAIDs in 
the country.

In summary,  the utilization composition of analgesics 
was varied from other countries with the increaseing uti-
lization quantity for anlagesics in China, and widely using 
of some highly risky analgesics either requires special 
attention. Therefore, two suggestions were given includ-
ing: (1) Analgesics utilization clinical decision-making 
should be supported by strong clinical evidence, owing to 
the lack of enough guidelines for analgesics use in China. 
Health Information System for the use of analgesics 
should be strengthened to collect and monitor real-world 
evidence and provide a basis for establishing analgesics 
guidelines. (2) Health policies for analgesic regulation 
need to be designed and implemented with strong gov-
ernment administration. Notably, the analgesics pro-
curement can be improved by authoritative  clinical and 
economic evaluation evidence.

Research strength and limitations
This study analyzed the clinical usage of analgesics 
through long-term procurement data from 793 pub-
lic hospitals in China. According to our knowledge, this 
is the first study reporting analgesics utilization at the 
national level in China. Nevertheless, there are still some 
research limitations that may be addressed in future 
studies. First, this study analyzed the national analgesics 
utilization without considering the background of hospi-
tals. Future studies can analyze the impact of the differ-
ent characteristics of hospitals on analgesics utilization, 
especially considering the effect of social insurance. Sec-
ond, this study has not explored the analgesics utiliza-
tion in a specific disease or patient group or subdivided 

dosage forms due to data limits. In this study, total DDD 
is used to analyze the changes in the dosage of drugs, 
without distinguishing the route of drug administration. 
There may be some bias in the comparison of total DDD 
values for different routes of administration. Future stud-
ies can collect comprehensive clinical data for critical 
diseases to examine the real-world utilization of analge-
sics and their outcomes to institute instructive clinical 
guidelines.

Conclusion
In China, analgesics utilization increased rapidly at pub-
lic hospitals from 2013 to 2018. Opioids and NSAIDs 
were the main types of analgesics procured by public hos-
pitals at a national level. The top five drugs covered over 
85% of the entire analgesic utilization. The composition 
of analgesic utilization is different from other nations. 
Guidelines for the clinical use of analgesics in China are 
required to support the appropriate use of analgesics.
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