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Purpose: This study aimed to assess the current status of clinical practice of refractory cancer pain (RCP) among a sample of 
physicians specializing in cancer pain management in Shanghai.
Methods: From 2019 to 2021, a questionnaire survey was conducted among physicians engaged in diagnosis and treatment of cancer 
pain through the questionnaire WJX network platform in Shanghai, China.
Results: A total of 238 responses participated in the survey. This survey reports physicians’ understanding and incidence rate of 
breakthrough cancer pain (BTCP). The choice of analgesics and satisfaction of analgesic effect were investigated. We also investigated 
doctors’ knowledge of the diagnostic criteria for RCP and their tendency to choose analgesics. Oral immediate-release morphine and 
intravenous or subcutaneous morphine injection have been the common treatment approach for transient cancer pain exacerbations. 
The main barriers to pain management are lack of standardized treatment methods for RCP, lack of knowledge related to RCP, and 
single drug dosage form. Doctors believe the most necessary measures to improve the current situation of poor cancer pain control 
include improving medical staff’s understanding and treatment techniques for RCP, updating treatment techniques and methods, and 
improving the configuration of drug types in medical institutions. Clinicians expect to improve understanding and treatment techniques 
through systematic training.
Conclusion: Despite multiple available analgesic measures, the treatment of RCP remains challenging. Improving the understanding 
of medical staff towards RCP, improving treatment techniques, and increasing the accessibility of multiple drug types are important 
ways to improve the satisfaction of cancer pain management in the future.
Keywords: refractory cancer pain, breakthrough cancer pain, pain management, opioid drugs

Background
According to the International Agency for Research on Cancer (IARC) of the World Health Organization (WHO), there 
were 19.29 million new cancer cases worldwide in 2020, with 4.57 million new cases in China.1 More than half of cancer 
patients experience moderate-to-severe pain, and part of them felt that their cancer pain treatment is inadequate. 
Refractory cancer pain (RCP) has been described as persistent pain related to cancer or its treatment. RCP is difficult 
to respond to standard treatment with opioid drugs and co-analgesics.2 However, there is no standard definition 
recognized by international experts. The lack of international consensus on the definition of RCP in clinical practice 
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may contribute to failures in pain management. According to reports, 10–20% of cancer patients suffer from RCP. RCP 
has become a thorny problem faced by both doctors and patients.3 RCP usually persists longer than three months and is 
associated with significant physical, psychosocial, and social implications. Poor pain control can result in increased 
healthcare costs, extended hospital stays, increased patient suffering, and decreased patient satisfaction. The reasons for 
poor pain control not only include the nature of the patient’s cancer pain itself but also include doctors’ insufficient 
perception of RCP, improper drug selection, and a lack of drug types, which have a significant impact on the 
effectiveness of pain relief. A generally accepted understanding of RCP is essential for future treatment. Medical staff 
should take the lead in implementation of evidence-based pain management strategies, to decrease patient suffering, 
decrease healthcare costs, and improve quality of life.

In order to gain insight into the current status of standardized treatment for RCP in Shanghai, we independently 
designed a survey questionnaire on the diagnosis and treatment status of RCP. We conducted a survey on medical staff 
engaged in oncology and related fields in Shanghai. The primary objective of the survey is to review and summarize the 
progress in the diagnosis and treatment of RCP. The secondary objective of the survey is to propose implementation 
suggestions for the management of RCP based on this. Our study reflects the current management status of RCP and 
provides a basis for improving cancer pain treatment.

Methods
Study Design
A questionnaire of 29 questions was developed about RCP. The detailed content is provided in the Supplementary Material 1. 
Wenwu Cheng, the leader of the expert group of Shanghai Alliance for Refractory Cancer Pain, directed the design of the 
questionnaire. Members of expert group of Shanghai Alliance for Refractory Cancer Pain participated in developing the 
relevant questions for questionnaire. They have been engaged in clinical diagnosis and treatment of cancer pain for more than 
ten years and have rich clinical experience. We sent questionnaires to oncologists, pain specialists (PSs), palliative care 
specialists (PCSs), general practitioners (GPs), and geriatric specialists (GSs) engaged in cancer pain treatment in Shanghai, 
China, and collected data reported by physicians from 2019 to 2021. A total of 238 physicians from multiple medical centers 
voluntarily filled out our questionnaire, which took an average of 506 seconds to complete. All participants have voluntarily 
provided information and given informed consent. All participants are informed that all survey information will be kept 
absolutely confidential and personal privacy will never be disclosed. Our study is a non-interventional study (a questionnaire 
survey) and has been performed in accordance with the principles stated in the Declaration of Helsinki. Our study has been 
granted an exemption by the ethics committee of the Institutional Review Board of Shanghai Cancer Center, Fudan University.

The questionnaire consists of three parts. The first part is about the general situation of medical personnel, including name 
and category of hospital, working years, professional title, department categories, number of cancer pain patients, etc. 
The second part is related knowledge and treatment management of breakthrough cancer pain (BTCP), including general 
knowledge, drug use, and efficacy evaluation of BTCP. The third part is to investigate the general knowledge of RCP and 
analyze the causes of poor pain control, especially the diagnosis, treatment habits, and expected improvements in RCP 
management. The electronic version of the questionnaire is distributed and recycled through WJX and WeChat network 
platform.

Statistical Analysis
We used descriptive statistical data, including percentages, to describe the characteristics of participants and their 
responses to the questionnaire. The average comprehensive score of the ranking questions is automatically calculated 
by the questionnaire star rating system based on the ranking of all respondents’ options. It reflects the comprehensive 
ranking of the options, and the higher the score, the higher the comprehensive ranking. The option average comprehen
sive score = (Σweight×frequency)/number of respondents. The weight is determined by the order in which the options are 
arranged.
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Results
Characteristics of Physicians
Among the physicians surveyed by the questionnaire, 23 (9.66%) come from cancer specialist hospitals, 92 (38.66%) 
work in tertiary levels of general hospitals, 67 (28.15%) work in secondary levels of general hospitals, and 56 (23.53%) 
work in primary levels of general hospitals. About half of the physicians who responded to the survey come from 
oncology department. About 39.5% of physicians come from departments with more than 40 open beds. Most physicians 
have more than 10 years of experience in cancer pain treatment, and 95 (39.92%) of them have senior professional title. 
The specific characteristics of responders are listed in Table 1. According to clinicians’ recollection, 123 (51.68%) report 
that they treat more than 10 cancer pain patients per month on average. Regarding the proportion of patients receiving 
sufficient analgesia, 9 (3.78%) chose “100%”, 102 (42.86%) chose “>80%”, 83 (34.87%) chose “50%−80%”, 33 
(13.87%) chose “20%−50%”, and 11 (4.62%) considered “≤20%”. In addition, 90.34% of physicians report that 1–5 
patients receiving analgesic treatment every month were diagnosed with RCP (Table 1).

General Knowledge of BTCP
The definition of BTCP is described as “a brief pain attack that occurs on a relatively well-controlled baseline pain 
background”. The typical intensity of BTCP attacks is moderate to severe, with rapid onset (minutes) and relatively short 
duration (median of 30 minutes).4 Most physicians (209/87.82%) participating in the survey provided the best option on 
the definition of BTCP, indicating that physicians engaged in cancer pain diagnosis and treatment in Shanghai have 

Table 1 Characteristics of Physicians

Characteristics of Physicians n (%)

Hospital classification

Cancer specialist hospitals 23 (9.66%)
Tertiary levels of general hospitals 92 (38.66%)

Secondary levels of general hospitals 67 (28.15%)

Primary levels of general hospitals 56 (23.53%)

Department of hospital
Oncology department 121 (50.84%)

Pain department 41 (17.23%)

Palliative care department 12 (5.04%)
Other 64 (26.89%)

Years of work
< 5 years 32 (13.45%)

5–10 years 50 (21.01%)

10–20 years 74 (31.09%)
> 20 years 82 (34.45%)

Professional title
Junior professional title 46 (19.33%)

Intermediate professional title 92 (38.66%)

Senior professional title 95 (39.92%)
Other 5 (2.1%)

Number of open beds
≤ 5 31 (13.03%)

6–10 17 (7.14%)

11–20 28 (11.76%)
21–30 24 (10.08%)

31–40 44 (18.49%)

≥ 41 94 (39.5%)
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a comprehensive understanding of BTCP. The reported prevalence variability is dependent on the definitional criteria and 
ranges from approximately 40% to 80%.5 The physicians in our survey are required to reported the proportion range of 
BTCP among the analgesic patients they treated. A total of 109 (45.8%) of them reported incidence rate of 25% and 
below, 36 (15.13%) reported incidence rate of 75%–50%, 36 (15.13%) of them reported incidence rate of 75%–50%, and 
6 (2.52%) reported 100–75% (Table 2).

When it comes to BTCP, rescue medicines should be used. Opioids are the preferred drugs for exacerbating cancer pain.6,7 

Oral morphine is usually recommended as a first-line treatment for moderate to strong cancer pain, and oral oxycodone or oral 
hydromorphone is an effective alternative.8,9 For severe cancer pain that requires rapid relief, parenteral approaches should be 
used, and intravenous administration can provide the most immediate effect.9 Patients can also use patient-controlled analgesic 
devices to administer parenteral opioids.10 According to our survey, “oral morphine immediate-release tablets” and “intrave
nous or subcutaneous morphine injection” are the most recognized options for clinicians to treat BTCP (Figure 1). Due to the 
strong neurotoxicity of pethidine hydrochloride, WHO has explicitly proposed that pethidine hydrochloride should not be used 
as a treatment for moderate-to-severe cancer pain. We found that 6.72% of clinicians still choose to use pethidine hydro
chloride. We further investigated the level of satisfaction of physicians with pain relief effects, and found that only 39.08% of 
them believed that their patients had achieved satisfactory analgesic effect, while 33.91% chose less than 50% satisfied 
(Table 2). These data indicate that we still need to further standardize the rational use of analgesic drugs.

General Knowledge and Treatment Management of RCP
Cancer pain belongs to a mixed type of pain, characterized by both nociceptive and neuropathic pain. The main 
mechanisms of pain caused by tumors or treatment are as follows: 1) Direct damage to sensory nerves; 2) Tumor and 
surrounding inflammatory cells release inflammatory factors such as tumor necrosis factor-α etc; 3) Invasion and 
destruction of blood vessels causing ischemia, invasion of hollow organs causing obstruction, or invasion of parenchymal 
organs causing excessive capsule tension. The continuous growth of tumors causes acute pain to persist and is prone to 
peripheral or (and) central sensitization. According to our survey, 208 (87.39%) physicians consider “refractory pain has 

Table 2 Quantitative Results of Survey 
Responses About BTCP

Variable n (%)

Proportion of patients with BTCP

≤ 25% 109 (45.8%)

50%-25% 87 (36.55%)
75%-50% 36 (15.13%)

100%-75% 6 (2.52%)

Achieve satisfactory analgesic effect

≥ 75% 93 (39.08%)
50%-75% 66 (27.73%)

25%-50% 56 (23.53%)

≤ 25% 23 (9.66%)

Figure 1 Therapeutic measures commonly used in the treatment of patients with BTCP (multiple choices available).
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a complex condition and poor drug efficacy” as a common factor for poor pain control in cancer pain patients. More than 
50% of physicians also choose “limited drug options”, “worried about drug addiction” and “inadequate patient educa
tion” (Figure 2).

At present, there is no unified global definition and diagnostic criteria for RCP. In China, the diagnosis of RCP usually 
needs to meet the following criteria: 1) Continuous pain digital score ≥4 points and/or the number of BTCP ≥ 3 times 
per day; 2) Following relevant cancer pain treatment guidelines, patients may experience unsatisfactory pain relief and/or 
intolerable adverse reactions after 1–2 weeks of treatment with opioid drugs alone or in combination with adjuvant 
analgesics. In order to perceive the general knowledge of physicians about RCP and treatment practice, we have set up 
relevant questions about RCP. Only 37.39% of physicians believe that they fully grasp the relevant knowledge of RCP. 
About 59.24% expressed partial understanding and 3.36% reported not clear. Among those surveyed, 70.17% of 
physicians informed that they have been trained in knowledge related to RCP. Regarding the multiple-choice question 
for diagnosing RCP, only 64 physicians (26.89%) selected all 4 options we provided. About 92.44% of them chose 
“moderate to severe pain caused by the tumor itself or factors related to tumor treatment, with unsatisfactory pain relief 
and/or intolerable adverse reactions after 1–2 weeks of standardized drug treatment”; 35.71% of them chose “after 
standardized drug treatment, the pain has been basically relieved, but the adverse reactions are intolerable”; 58.82% of 
them chose “failure to alleviate pain and/or intolerable adverse reactions after standardized drug treatment”; 63.87% of 
them chose “continuous pain digital score ≥4 points and/or number of BTCP ≥ 3 times/day”; 3 (1.26%) physicians chose 
“unclear” (Figure 3). We further inquire which of the following clinical situations can be considered as RCP. The options 
and selection scale are listed in Figure 4. Due to the unclear standard definition, doctors have inconsistent perspectives of 

Figure 2 Factors of poor pain control in cancer pain patients (multiple choices available).

Figure 3 Options and selection scale of the question “Which of the following situations do you think may be diagnosed as RCP” (multiple choices available).
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the clinical scenarios of RCP. These results indicate that clinicians have not yet formed a unified understanding of RCP in 
clinical practice.

The common clinical types of RCP include cancerous neuropathic pain, cancerous visceral pain, bone metastatic 
cancer pain, and BTCP. A total of 121 (50.84%) physicians recognized all 4 types above. The selection ratios for 
individual options are listed in Table 3. All doctors agree that effective analgesic measures are “highly necessary” or 
“necessary” for patients with RCP. Oral medication is the most common treatment method, followed closely by systemic 
administration combined with local treatment and patches (Table 3).

Figure 4 Options and selection scale of the question “Which of the following situations belongs to RCP” (multiple choices available).

Table 3 Quantitative Results of Survey Responses About RCP

Variable n (%)

The common clinical types of RCP (multiple choices available)

Cancerous neuropathic pain 227 (95.38%)
Cancerous visceral pain 163 (68.49%)

Bone metastatic cancer pain 192 (80.67%)

BTCP 168 (70.59%)
Other 3 (1.26%)

The most common treatment method for RCP (multiple choices available)
Oral administration 183 (76.89%)

Patch 136 (57.14%)

PCA 78 (32.77%)
Systemic administration combined with local treatment 157 (65.97%)

Other 19 (7.98%)
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We require doctors to sequence the factors we provided that hinder effective management of RCP. Based on the ranking 
of each option by all respondents, we calculated a comprehensive priority score for each option, which reflects the 
importance of these factors from high to low (Table 4). The main barriers to pain management are lack of standardized 
treatment methods for RCP, lack of knowledge related to RCP, and a single drug dosage form. For another ranking question, 
“In order to improve the current situation of unsatisfactory cancer pain relief, what do you think is the most needed 
improvement at this stage?”, doctors believe that the most necessary measures to improve the current situation of poor 
cancer pain relief include improving medical staff’s understanding and treatment techniques for RCP, updating treatment 
techniques and methods, and improving the configuration of drug types in medical institutions (Table 5). We further require 
the surveyed doctors to select the training content options based on their needs. Clinicians expect to improve treatment 
methods and management of RCP through systematic training. In addition, pharmacological characteristics and rational 
drug selection of analgesic drugs are placed in an important position (Figure 5).

We care about the next step of treatment for cancer pain patients after receiving initial treatment. We asked the 
physicians surveyed the following question: “Among the patients currently diagnosed and treated, where will patients 
with RCP go in the later stages?” More than 60% of physicians choose “refer to a hospital department with specialized 
treatment techniques” and “receive treatment in their own hospital or undergraduate department” (Figure 6). Regarding 

Table 4 Comprehensive Priority Score for Factors That Hinder Optimal Pain Management of RCP

Factors that Hinder Optimal Pain Management of RCP Comprehensive  
Priority Score

Lack of treatment methods for RCP 5.66

Lack of knowledge related to RCP 4.41

Single drug dosage form 2.84

Worried about the side effects of analgesic drugs 2.61

Empirical medication and habitually increasing the dosage of oral analgesic drugs to solve pain problems 2.3

Worried about patients becoming addicted to analgesic drugs 1.8

Concerns about the management regulations of narcotic drugs 1.15

Table 5 Comprehensive Priority Score for the Most Needed Measures to Improve the Current 
Situation of Unsatisfactory Cancer Pain Relief

Rate the Significance of the Following Measures to Improve the  
Current Situation of Unsatisfactory Cancer Pain Relief

Comprehensive  
Priority Score

Improve medical staff’s understanding and treatment techniques for RCP 7

Update of treatment techniques and methods 6.65

Improve the configuration of drug types in medical institutions 5.57

Patient education 4.11

Close cooperation from higher-level hospitals and improvement of two-way referrals 3.38

Relieve patients’ anxiety and depression 3.01

Reduce expensive treatment costs 2.23

Easy access to medication 1.39

Other 0.08
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the role of family participation in controlling cancer pain, 98.74% physicians in our survey believe that the diagnosis and 
treatment of RCP requires the participation of family members. Only 1.26% believe that family participation is not 
essential.

Discussion
The physicians in our research have long-term experience in clinical practice of cancer pain. They are often troubled by 
RCP. Although we currently have multiple methods to achieve rapid pain relief, the satisfaction with RCP treatment still 
needs to be improved. The characteristics that make cancer pain difficult to control include young age, neuropathic pain, 
incident pain, psychological distress, previous use of opioids, high tolerance, history of addiction and cognitive 
impairment.11 According to reports, patients with mixed-type pain, high severity of pain, daily use of opioids, and 

Figure 5 Options and selection scale of the knowledge that doctors hope to acquire through RCP training (multiple choices available).

Figure 6 Options and selection scale of patients’ subsequent treatment (multiple choices available).
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poor emotional health have a poorer prognosis for cancer pain.11 Our survey shows that the complex condition of 
refractory pain and poor drug efficacy are the main factors for poor pain control in cancer patients. In addition to factors 
related to the patient’s pain nature, over 50% of physicians believe that other important factors leading to poor pain 
control are as follows: inadequate patient education, limited drug options, and concern about drug addiction.

A questionnaire survey reported four barriers in a Chinese general hospital in 2001. The main barriers to optimal 
management of cancer pain were inadequate assessment, excessive supervision of opioid drug prescriptions, insufficient 
knowledge of pain management, and a lack of access to potent analgesics.12 Breuer et al conducted an anonymous survey 
of medical oncologists to evaluate their attitudes, knowledge, and practices related to cancer pain management in the 
United States. The most important clinician-related barrier to pain management is physicians' reluctance to prescribe 
opioids and perceived excessive supervision.13 In our survey, doctors also ranked the importance of factors that hinder 
effective management of RCP. The top three barriers are lack of standardized treatment methods for RCP, lack of 
knowledge related to RCP, and a single drug dosage form.

The drug treatment of BTCP is supplemented with rapid-release opioid drugs on the basis of sustained release of 
opioids. In China, oral immediate-release morphine plays a leading role in the treatment of explosive pain. However, due 
to the peak analgesic activity occurring approximately 1 h after intake, patients can also choose to achieve rapid pain 
relief through non-gastrointestinal pathways such as subcutaneous or intravenous injection.

For patients with RCP, opioid therapy is the cornerstone and usually requires a combination of non-steroidal drugs 
and/or adjuvant analgesics based on different mechanisms of cancer pain. It is generally not recommended to use two or 
more opioid drugs simultaneously. Opioid drug conversion or a change in route of administration is required in the 
following cases: 1) pain control, but the patient experiences intolerable adverse reactions; 2) The satisfactory analgesic 
effect was not achieved by increasing the dosage, but the adverse reactions increased. In recent years, the development of 
various minimally invasive interventional treatment technologies has provided an effective solution for the treatment of 
RCP. Commonly used technologies include patient-controlled analgesia pump technology, nerve damage surgery, 
percutaneous vertebroplasty, radioactive particle implantation, and intrathecal drug infusion system implantation.

Although clinical physicians have extensive experience in cancer pain treatment, about a quarter of them perceive that 
the ideal treatment effect has not been achieved. From the answers to the ranking questions shown in Tables 4 and 5, lack 
of knowledge and treatment methods related to RCP among medical personnel is an urgent problem to be solved in 
clinical practice. Limitations in oncologists’ knowledge and practice in pain management may be contributing to the 
substantial unmet needs of cancer patients.

This study reflects the current management status of RCP through a questionnaire survey of oncology-related 
professionals in Shanghai, China, in order to promote the development of standardized treatment of cancer pain and 
chronic disease management. Chinese medical personnel have accumulated experience in pain relief practices, and the 
overall treatment level of cancer pain has significantly improved. However, the diagnosis and treatment of RCP remains 
a weak point in China, and there are still many areas that need improvement. We propose improvements in the following 
aspects: Accelerate the establishment of a professional team for cancer pain treatment; Strengthen the training of 
physicians and improve the treatment level for RCP; Ensure the long-term supply of analgesics through policies and 
systems.

Disclosure
The authors declare no competing interests in this work.
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