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Background and purpose: Off-label prescriptions for critically ill patients pose several ethical 

and legal dilemmas for intensive care unit (ICU) clinicians. Yet, few data are available on the 

prevalence of this practice in critical care environment in China. This nationwide survey was 

performed to evaluate the conditions of off-label prescriptions in ICU within China.

Methods: The survey was performed at the scene of the national ICU conferences in 2016. 

ICU clinicians attending the congress from 23 provinces across the country were invited. 

The features of the clinician’s off-label prescription practice were investigated and analyzed.

Results: A total of 1,318 ICU clinicians completed the anonymous questionnaire. Of these, 

76.2% prescribed off-label in clinical practice. A significant difference (p,0.005) was observed 

between the ICU clinicians with different years of working experience and professional levels, 

respectively. For 69.2% of the ICU clinicians, the proportion of off-label prescriptions did 

not exceed 10%, while for fewer prescribers (2.9%), the proportion exceeded 25%. The main 

reasons for off-label prescriptions were life-threatening or terminal medical condition without 

other substitutes (48.3%), new treatments with strong scientific evidence (38.1%), and limited 

indications of drug labels (22.7%). Of the ICU clinicians surveyed, 87.5% worried about causing 

medical disputes, and 26.5% encountered medical disputes caused by off-label prescriptions. 

The risk of medical disputes was positively associated with the proportion of off-label prescrip-

tions (p=0.009). Among the ICU clinicians, 92.5% expected the national policy for off-label 

prescriptions in future. Gastrointestinal and respiratory drug classes were noted to have the 

highest prevalence of off-label use.

Conclusion: Off-label prescriptions have been commonly practiced by ICU clinicians in China. 

A concerted effort should be made to develop a practical and explicit guidance for off-label 

prescriptions.
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Introduction
Off-label prescription is the practice of prescribing drugs for an unapproved indication 

or age group, dose, or regimen of administration.1 In China, an unregistered or 

unlicensed medicine is a medicine or dosage form of a medicine that has not been 

approved or evaluated by the China Food and Drug Administration (CFDA) for 

specific indications which were supported by efficacy and safety information offered by 

manufacturers, including indication, age group, dose, and regimen of administration.2 

This limited review process narrows down the scope of approving labeling, and 

therefore, leads to prevalent off-label prescriptions.3

Off-label prescription is also widespread in other countries across the world. For 

example, in USA, it is indicated that the proportion of off-label prescription is up to 

21% in the ambulatory care setting.4 More commonly, literature from some restricted 
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clinical populations (eg, pediatrics and oncology) reported 

that as much as 70% of drug use was off-label.3,5–8 The 

intensive care unit (ICU) has also been a setting where the 

prevalence of off-label prescription is high. Critically ill 

patients present a complex array of challenges that may limit 

the quality and quantity of evidence required for an approved 

indication from drug labeling.9 Critical illness afflicts mul-

tiple organs simultaneously; therefore, it is unable to provide 

encompassing and holistic therapies from the researches 

dedicated to singular organ systems. Due to the shortage of 

funds to promote innovative research and the lack of active 

oversight to guarantee the efficacy and safety of medication 

treatment, ICU clinicians may routinely practice therapeutic 

regimen including off-label drugs that may be ineffective 

and even harmful.10

However, the controversy about off-label prescriptions 

has never been stopped during the past decade. On one hand, 

off-label prescriptions are important to medical practice. 

They promote innovation in routine care, allow develop-

ment of novel practices based on growing evidence, and 

provide available treatments for life-threatening or terminal 

medical condition. Due to the lack of tailored therapeutics 

for the critically ill patients, off-label prescriptions are 

used for bridging the gap between available treatments and 

optimal therapeutic outcomes.10 On the other hand, off-label 

prescriptions have not been formally and rigorously evalu-

ated for labeled indications, associated with drug-related 

problems, such as medical disputes, costs, and ethics, and a 

potentially increased risk of adverse drug events.11–13 One of 

the examples for the use of off-label prescriptions in ICU is 

that vasopressin is adopted for the therapy of septic shock, 

which is recommended restraint in use for clinical equipoise 

until it has been tested in multicenter studies.14

To our knowledge, there are only two studies that have 

documented the situation of off-label prescriptions in the 

adult critical care setting. A French study provides an 

evaluation from a single ICU. The proportion of off-label 

prescriptions was 26.5%. The main reasons for off-label 

prescriptions were unapproved indication (66%), dosing 

schedule (27%), and method of administration (17%).10 

In a USA study, 36.2% of medication orders were off-label. 

Most of the off-label prescriptions (89.1%) were initiated 

after patient admission to the ICU. Moreover, 48.3% of the 

off-label prescriptions had grade C or no evidence.10 Thus 

far, there are no data in the literature about this practice in 

Chinese hospitals.

The off-label prescriptions for critically ill patients lead to 

some ethical and legal issues for ICU clinicians, especially in 

the constructs of optimal therapy, evidence-based medicine, 

and drug safety.10 Although there are some rationales for 

off-label drug use in ICU, few data or literature on the preva-

lence of off-label prescriptions and correlative factors in the 

critical care environment in China are available. Therefore, 

this nationwide questionnaire study was performed to collect 

comprehensive and detailed information on the use of off-

label drugs among critical care patients, and the results of the 

questionnaire were analyzed for evaluating the conditions of 

off-label prescriptions in ICU within China.

Methods
study design and participants
This questionnaire study was designed by The First Affiliated 

Hospital, College of Medicine, Zhejiang University, and 

directed by Department of Pharmacy of the hospital. The 

ethics committee of The First Affiliated Hospital, College 

of Medicine, Zhejiang University, approved this study. The 

questionnaire included questions on participants’ charac-

teristics, such as working experience, professional levels, 

academic qualifications, and hospital levels; 13 questions 

were developed with reference to a comprehensive literature 

review about off-label prescriptions. A preliminary test was 

performed to balance the coherence and the burden of the 

survey. This survey was performed at the scene of the national 

ICU conferences in 2016, and the ICU clinicians attending the 

congress from 23 provinces across the country were invited. 

Each of them received the paper questionnaire and answered 

anonymously. Before the participants started to answer the 

questions, we informed them about the significance and use 

of the questionnaire, and completion of the questionnaire 

was deemed to be providing informed consent.

Data collection
All questionnaires were collected at the scene of the confer-

ences. Demographic data were recorded for each participant. 

Furthermore, participants were defined as prescribers or non-

prescribers of off-label drugs according to their answers to the 

first question. A specific question tree followed for prescribers 

of off-label drugs, whereas non-prescribers of off-label drugs 

accomplished the questionnaire after answering the first ques-

tion. The survey questions are shown in Table 1. Answers 

of each questionnaire were recorded for further analyses.

statistical analyses
Descriptive statistics were calculated to analyze the char-

acteristics of the participants and the answer patterns to 

each question. Chi-square test was performed to compare 

the features of clinicians within different groups (prescriber 

or non-prescriber of off-label drugs). Spearman’s rank 
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correlation coefficient was calculated to find the association 

between the characteristics of the clinicians and answers to 

a question or between answers to two different questions. 

A two-tailed p,0.05 was considered significant.

Results
Characteristics of iCU clinicians
The characteristics of ICU clinicians who participated in this 

study are shown in Table 2. A total of 1663 ICU clinicians 

were asked to take part in the questionnaire survey, and of 

these, 1318 (79.3%) completed the anonymous questionnaire, 

of which 984 (74.6%) were from class 3-A hospitals, 205 

(15.6%) from class 3-B hospitals, 78 (5.9%) from class 2-A 

hospitals, and three from class 2-B hospitals. (In China, the 

hospitals are divided into three classes according to their bed 

numbers. There are more than 500 beds, 101–500 beds, and 

less than 100 beds in class 3, class 2, and class 1 hospitals, 

respectively. Class 2 and class 3 hospitals are divided into 

Table 1 survey questions and answers

This questionnaire study was performed to collect comprehensive and detailed information on use of off-label drug among critical care patients, and 
to evaluate the conditions of off-label prescriptions in iCU within China. all results of this questionnaire would be analyzed and used for publication. 
Completion of the questionnaire is deemed to be providing informed consent.

Clinicians who participated in this survey; n=1,318

Q 1 Did you prescribe off-label in clinical practice? 
(Off-label prescriptions is the practice of prescribing 
drugs for an unapproved indication or age group, 
dose, or regimen of administration.)

1) Yes (76.2%); 2) no (23.1%); 3) Others (0.6%)

if Yes, please give examples of off-label prescriptions 
you prescribed.

indications ( ); Drug ( ); Dosage ( ); Routes of administration ( ); Others ( )

Clinicians who prescribed off-label; n=1,004 (76.2%)

Q 2 Did you check the use against the defined indications for 
the drug in the approved labeling when you prescribe drugs?

1) all (33.7%); 2) The majority (49.6%); 3) examined occasionally (14.2%); 
4) Rarely (1.7%); 5) never (0.2%)

Q 3 What percentage of your prescription would be 
considered off-label?

1) 1%–10% (69.2%); 2) 11%–25% (18.4%); 3) 26%–50% (2.9%); 4) .50% (0.76); 
5) Unclear (8.74%)

Q 4 What was the most common reason for prescribing 
off-label drugs? (multiple choices)

1) limited indications of drug labels (22.7%); 2) new treatments with strong 
scientific evidence (38.1%); 3) Life-threatening or terminal medical condition 
without other substitutes (48.3%); 4) Recommended by colleagues or clinical 
experience (16.7%); 5) Requirements from patients (4.2%); 6) Unfamiliar with drug 
instructions (1.2%); 7) Other (3.1%)

Q 5 What was your primary source of information about 
off-label drug use? (multiple choices)

1) Medical literature (65.0%); 2) Pharmacists (15.3%); 3) Colleagues (19.4%); 
4) Medical conferences (35.0%); 5) Pharmaceutical manufacturers (10.9%); 
6) Textbooks (7.3%); 7) Other (0.9%)

Q 6 What was the main kind of literature as a basis when 
prescribing off-label drugs? (multiple choices)

1) international authoritative guidelines (62.5%); 2) Foreign meta-analysis (22.3%);  
3) Foreign randomized controlled trials (17.7%); 4) Other foreign literatures 
(11.2%); 5) Domestic authoritative guidelines (42.7%); 6) Chinese experts 
consensus (31.5%); 7) Other Chinese literatures (5.4%); 8) Other (2.0%)

Q 7 Did you inform patients when you prescribe 
off-label drugs?

1) never (9.6%); 2) Unless it’s necessary (26.5%); 3) The majority of patients (26.9%); 
4) all of patients (35.6%)

Q 8 Would the off-label prescriptions be a matter of record? 1) never (8.1%); 2) Recorded according to patients and drugs (38.1%); 3) Recorded 
after awareness of off-label prescriptions (46.5%); 4) Blank (7.3%)

Q 9 Did you obtain informed consents from the patients 
before prescribing off-label?

1) never (16.9%); 2) sometimes (30.0%); 3) Often (32.1%); 4) always (20.4%);  
5) Blank (0.6%)

Q 10 Did you worry about encountering off-label 
prescriptions related medical disputes?

1) Yes (87.5%); 2) no (11.2%); 3) Blank (0.6%)

Q 11 have you ever encountered any medical disputes 
caused by off-label prescriptions?

1) Yes (26.5%); 2) no (71.7%); 3) Blank (1.2%)

Q 12 in your opinion, what are the most important 
measures to minimize off-label prescriptions related risks? 
(multiple choices)

1) informed consents (40.6%); 2) Disclosure and records for off-label prescriptions 
(19.8%); 3) hospital regulations for off-label prescriptions (15.4%); 4) Prescription 
of off-label drugs with strong scientific evidence (25.6%); 5) National policy or 
regulations for off-label prescriptions (30.4%); 6) Blank (2.2%)

Q 13 Did you expect the national policy or regulations for 
off-label prescriptions?

1) Yes (92.5%); 2) no (5.8%); 3) Blank (1.7%)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2018:14submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

198

liu et al

A, B, and C levels according to the differences in technical 

level, medical condition, management level, and research 

capacity. Here, class 3-A is the most authoritative hospital). 

In particular, 159 were chief clinicians (12.1%), 330 were 

deputy chief clinicians (25.0%), 439 were attending doctors 

(33.3%), and 310 were resident doctors (23.5%), with a 

mean 10.2±6.7 years of working experience. The percent-

ages of the clinicians with various academic qualifications 

were as follows: medical doctor, 10.8%; master, 40.9%; and 

bachelor, 42.7%.

Prevalence of off-label prescriptions 
in iCU
In the questionnaire, the concept of off-label prescriptions 

was clearly explained: an off-label prescription is said to be 

when a drug is used in a way that is different from what is 

described in the approved labeling. In order to confirm that 

the clinicians participated understood the concept, examples 

of off-label prescriptions, including indications, dosages, 

routes of administration, and others, were required to be 

filled in the questionnaires. Only after each example in the 

questionnaire was checked, the questionnaire was accepted. 

Table 1 lists the raw responses to the survey questions. 

Overall, 76.2% of the ICU clinicians prescribed off-label 

drugs in clinical practice. After comparing their features, a 

significant difference (p,0.005) was observed between them 

with different years of working experience and professional 

levels, respectively, while no significant difference was found 

between prescribers with various academic qualifications 

(p=0.198) and hospital levels (p=0.017) (Figure 1). In detail, 

ICU clinicians with working experience exceeding 6 years 

were associated with more off-label prescriptions (from 

78.0% to 89.3%) than those working for 1–5 years (55.5%). 

Clinicians with bachelor’s degree prescribed off-label drugs 

less frequently than those with doctor’s degree (74.3% vs 

85.7%). Off-label prescriptions were significantly less pre-

scribed by resident doctors (58.2%) than clinicians at higher 

professional levels (from 76.8% to 92.1%). Furthermore, 

among prescribers of off-label drugs, the proportion of off-

label prescriptions did not exceed 10% for 69.2% of the ICU 

clinicians, while for fewer prescribers (2.9%), the proportion 

exceeded 25%. However, 13.4% of the prescribers were not 

aware of the extent of their off-label prescriptions.

Reasons and behavior patterns for iCU 
off-label prescriptions
From the survey, the main reasons for off-label prescriptions 

were found to be life-threatening or terminal medical condi-

tion without other substitutes (48.3%), new treatments with 

strong scientific evidence (38.1%), and limited indications of 

drug labels (22.7%) (Figure 2). When prescribing off-label 

drugs, 65.0% of the ICU clinicians chose medical literature 

as reference information, and international authoritative 

guidelines were the most common literature referred (62.5%), 

which was followed by domestic authoritative guideline 

(42.7%) (Figure 3).

Since the informed consent is a fundamental right for 

patients in disease diagnosis and treatment, about 70% of 

the ICU clinicians informed the majority of patients or all 

patients. However, 26.5% of the ICU clinicians preferred not 

to disclose unless it was necessary, and 9.6% never disclosed. 

About 84% of the ICU clinicians indicated the off-label 

prescriptions should be a matter of record, yet only about 

52% obtained written informed consent from the patients.

Risks of prescribing off-label drugs
As off-label prescriptions are not covered by law in China, 

87.5% of the ICU clinicians worried about causing medical 

disputes, and 26.5% encountered medical disputes caused by 

off-label prescriptions. Spearman’s rank correlation showed 

the risk of medical disputes was positively associated with the 

proportion of off-label prescriptions (p=0.001); in contrast, 

Table 2 Characteristics of iCU clinicians participated in this survey

Characteristics No of 
clinicians (%)

Working experience
1–5 years 393 (29.8)
6–10 years 403 (30.6)
11–15 years 190 (14.4)
.15 years 286 (21.7)
Blank 46 (3.5)

Professional title
Chief clinician 159 (12.1)
Deputy chief clinician 330 (25.0)
attending doctor 439 (33.3)
Resident doctor 310 (23.5)
Blank 80 (6.1)

Academic qualification
Medical doctor 142 (10.8)
Master 539 (40.9)
Bachelor 563 (42.7)
Blank 74 (5.6)
hospital level
Class 3-a 984 (74.6)
Class 3-B 205 (15.6)
Class 2-a 78 (5.9)
Class 2-B 3 (0.2)
Blank 49 (3.7)

Abbreviation: iCU, intensive care unit.
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the extent of disclosure about off-label prescriptions to 

patients was not associated (p=0.167) (Table 3).

To minimize the risks related to off-label prescriptions, 

obtaining written consent from the patients (40.6%) and 

following national policy or regulations for off-label prescrip-

tions (30.4%) were supposed to be the most important measures. 

As a result, 92.5% of the ICU clinicians expected the national 

policy or regulations for off-label prescriptions in future.

Categories of off-label prescriptions
Table 4 shows the frequently prescribed drugs and classifi-

cation of medication use in an unlicensed manner in ICU. 

The most common category of off-label prescriptions was 

dosage (45.7%), and the next was indication (28.8%). When 

analyzing the class of agents, gastrointestinal and respiratory 

drug classes were noted to have the highest prevalence of 

off-label use (40.3% and 32.6%, respectively).
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Discussion
Off-label prescribing is not covered by the law in China. 

It may sometimes be clinically appropriate, but is related to 

several ethical, clinical, and safety problems.15 So far, there 

has been no explicit national regulation to help clinicians 

assess appropriateness of off-label prescribing. A study 

which analyzed the adverse drug reactions (ADRs) in 

China recently found that off-label prescription was the 

common cause.16 Another study showed that about 77% of 

medications involved in error reports were used off-label,17 

indicating that the safety of off-label prescriptions may 

lack visibility. However, few reports had systematically 

evaluated the magnitude of off-label prescription in China, 

especially from the view of clinicians. This study for the first 

time revealed the characteristics, the reasons, the behavior 

patterns, and the risks of off-label prescriptions in ICU within 

the Chinese health care system.

In this survey, 76.2% of the ICU clinicians prescribed 

off-label drug, which confirms a high degree of off-label use 

among ICU patients. Years of working experience and pro-

fessional levels were found to be related to the frequency of 

off-label prescription. Although off-label prescription among 

ICU patients in China was not as prevalent as in other clinical 

departments or other counties,4,10,18–20 as the proportion of off-

label prescription for most of the prescribers was no more 

than 10%, a worrisome problem is that 10.2% of prescribers 

were not aware of the extent of their off-label prescription, 

suggesting medicines used off-label may be ignored by some 

ICU clinicians. Accordingly, it is important to improve the 

training of the clinicians on the subject, in order to increase 

the information on the risks inherent in using off-label drugs, 

so as to increase the awareness of the prescribers.

Figure 3 The main kind of literature as a basis for off-label prescriptions.

Table 3 Correlation analysis of the risks of medical disputes 
caused by off-label prescriptions

Encountered 
medical 
disputes

Proportion of off-label prescriptions

1%–10% 11%–25% .25%

Yes 174 67 15
no 520 118 22
p=0.001

Disclosure extent of off-label prescriptions

All The majority Unless necessary Never

Yes 89 69 81 27
no 268 201 185 69
p=0.167

Table 4 Off-label prescriptions by functional class

Functional 
class

Typical off-label 
drugs

Classification of off-label 
prescription

gastrointestinal Proton pump 
inhibitors, ulinastatin

Off-label prescription in 
relation to indication, dosage

Respiratory 
system

ambroxol injection, 
budesonide

Off-label prescription in 
relation to dosage, route of 
administration, and indication

anti-infectives Tigecycline, 
cefoperazone 
sulbactam

Off-label prescription 
in relation to dosage, dose 
of frequency, route of 
administration, indication, 
age, etc

Vitamins, trace 
elements, and 
nutriceuticals

injection of potassium 
chloride, magnesium 
sulfate

Off-label prescription 
in relation to dosage

hematology alprostadil injection, 
intravenous human, 
immunoglobulin, 
aplastic anemia drugs, 
human serum, albumin

Off-label prescription 
in relation to indication
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Given the lack of availability of appropriate labeled 

drugs, in many clinicians’ opinions (48.2%), off-label 

use remains the only therapeutic alternative; therefore, it 

accounts for a rather high percentage of drug therapies in 

ICU. Of the prescribers surveyed, 65.0% made off-label 

use-related decisions based on medical literature. However, 

there is significant disparity between what may be consid-

ered suitable or unsuitable off-label drug uses. A number of 

off-label drug uses are recognized as standard of medical 

treatment and even endorsed by professional organizations 

(eg, ranitidine for stress ulcer prophylaxis), while others 

are extrapolated from studies conducted in populations not 

from ICU or lacking consistent evidence to support the use 

(eg, intensive insulin therapy).21–24 Most clinicians preferred 

to choose the high-quality guidelines which were regarded 

as including recommendations intended to optimize patient 

care.15 Consequently, more and stronger body of evidences 

are needed comparing the clinical significance of off-label 

medication use with those encountered when drugs are used 

consistently with indications approved by the CFDA.

Since off-label prescription is inevitable, it is worth 

pondering the clinical implications for widespread off-label 

drug use. First, the threshold to discontinue therapies should 

be considered when off-label treatments are ineffective. 

A previous study enrolling 150 million off-label prescriptions 

in USA indicated that 73% had little or even no scientific 

evidence.4 Moreover, several long-term uses of off-label 

drugs have been proved to be ineffective or even harmful 

when evaluated appropriately. Most clinicians perceive 

off-label use as proper and consider it is likely to be more 

a benefit than a bane. However, irrational increase of costs 

for the health care system can be caused by the misuse of 

off-label drugs, and a legal risk for the prescribing clinician 

could be represented if patients have an undesirable or a bad 

outcome from the therapy.

In addition, due to the lack of high-quality randomized 

controlled trials, pharmacologic and toxicological mecha-

nisms of actions or researches utilizing surrogate markers can 

be used to extrapolate risk–benefit ratios. Off-label prescrip-

tions represent a delicate balance between the prerogatives 

of clinicians to make professional judgment during therapy 

and the regulatory objective of protecting patients from inef-

fective or unsafe medicines. Even if an off-label indication 

is approved by the national drug administration, clinicians 

are required to take responsibility for its use.25 Consequently, 

off-label drugs should be prescribed only when the benefits 

outweigh risks, and clinicians must obtain informed consent 

from the patients in any case, including information on the 

therapeutic regimen, alternatives, expected benefits, and 

potential risks. Obviously, in this survey, clinicians appeared 

to have a low level of concern about issues surrounding 

informed consent, yet more than 90% of the clinicians 

expected the laws for off-label uses, reflecting the urgency 

to address the legality and appropriateness of off-label pre-

scriptions in China. Also, guidance on appropriate processes 

for obtaining informed consent is urgently needed, as an 

explicit process for obtaining patient consent will contribute 

to better inform patients about the relationship between 

benefits and risks associated with innovative treatment using 

off-label medication.

Several limitations exist in this study, which must be 

considered. First, it was limited to a relatively small clinician 

population that not covered all of the medical institutions. 

Our data from this survey might not capture the practice 

entirely and might underrepresent off-label prescriptions. 

Second, the results were based on opinions from clinicians 

rather than records of prescriptions, which, if considered, 

might decrease the prevalence of off-label prescriptions, as 

clinicians may ignore prescriptions outside the dosage, routes 

of administration, or patient population. However, there is 

no national database to record the prescriptions behaviors in 

China, and it is difficult to obtain records from different and 

independent systems in various hospitals. Third, a further 

problem associated with off-label prescriptions is the occur-

rence of ADRs, which was not included in our survey. Some 

studies found a very high proportion of ADRs in the pediatric 

population which is associated with off-label prescriptions 

or that children who are administered off-label drugs have 

an increased risk of developing ADRs.26

Conclusion
Our findings indicate that off-label prescriptions have been 

commonly practiced by ICU clinicians among Chinese 

hospitals, accompanied with the legal risk of medical dis-

putes and a low level of concern about informed consent for 

most ICU clinicians. A concerted effort should be made to 

develop explicit and practical approaches to guide clinicians, 

policymakers, and funders of health care in systematically 

appraising the appropriateness of off-label prescriptions.
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