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Purpose: The aim of this study was to analysis of the opioid use of opioid native zoster-related pain (ZRP) patients to evaluate the 
impact of opioid use on pain control and quality of life improvement based on the clinical database.
Patients and Methods: We conducted a retrospective cohort study to identify opioid native patients who were hospitalized in the 
pain department between May 1, 2020, and May 1, 2021. The primary outcomes were persistent opioid use after discharge, visual 
analogue scale (VAS) at the admission, VAS remission rate during hospitalization, VAS score and quality of life at follow-up. Then, we 
assessed patient-level risk factors for persistent opioid use after the discharge.
Results: A total of 350 patients met the inclusion criteria. Of those patients, 255 (72.9%) were administered with opioid during 
hospitalization, and 95 (27.1%) patients were not. Opioid prescription during hospitalization was independently associated with 
increased odds of persistent use after the discharge (adjusted odds ratio, 20.74; 95% CI, 4.504–95.474; P < 0.01). In the two groups, 
the VAS score at admission and the VAS score at follow-up were different. In the group with opioids during hospitalization, the 
persistent opioid use after discharge was more common (38% vs 2.1%) compared to patients without opioids, and VAS remission rate 
during hospitalization was less, restrictions on daily life, work or housework, and social activities were more common, and mood, diet 
and sleep were worse, respectively.
Conclusion: Opioids prescription during hospitalization might increase the risk of chronic opioid use in opioid native ZRP patients, 
and it has limited benefits in pain control and quality of life improvement. Even though PHN was painful and intractable, the use of 
opioids should also be more cautious, and strict follow-up, management in this population.
Keywords: opioids, persistent opioid use after discharge, real-life, zoster-related pain, postherpetic neuralgia

Introduction
Zoster-related pain (ZRP) occurs after herpes zoster (HZ) infection, which is characterized by moderate-to-severe pain.1 

The most frequent and debilitating complication of zoster is postherpetic neuralgia (PHN).2 A cross-sectional survey in 
2019 showed that the incidence of HZ and PHN in the Chinese population was 7.7% and 2.3%, and 29.8% of HZ patients 
developed into PHN, which was more than 3 million, especially the elderly over 70 years old.3 At present, in addition to 
common drug therapy, there are various interventional pain management to help relieve the pain, but the treatment effect 
varies greatly from individual to individual, and there is lack of very effective specific treatments.4–6 Stubborn and severe 
pain seriously affects the mental and physical health of these patients.7,8 Therefore, to better meet the analgesic needs of 
these patients, opioids are considered (including traditional opioids and compound opioid analgesics) as an important 
auxiliary treatment method for more complex and serious patients while constantly exploring and optimizing the 
treatment methods of ZRP, and it has received more and more attention.9
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Since opioid crisis, with the deepening understanding of opioids, although a recent meta-analysis of randomized controlled 
trials ranging between 4 and 12 weeks concluded that some opioids could provide a short-term substantial pain relief in patients 
who suffer from postherpetic neuralgia and peripheral neuropathies of different aetiologies.10 But in recent years, several studies 
had demonstrated that the new opioid exposure after surgery was a significant and independent risk factor for chronic opioid 
use,11–13 and the long-term use might develop an opioid use disorder.14 To date, opioid use had largely been used as a secondary 
outcome in most studies on ZRP, and few had evaluated both the improvement of pain degree and general quality of life in ZRP 
patients after opioid use. Therefore, given the huge risks and social costs of chronic opioid use, it is worth to evaluate the use of 
opioids among ZRP patients in real-life, quantify the risks of chronic opioid use in such patients after discharge, and explore 
whether the risks outweigh the benefits. This study tried to determine the incidence and associated factors of persistent opioid use 
after discharge in patients with ZRP, and to evaluate the benefits of opioid use on pain control and quality of life improvement.

Materials and Methods
Study Design and Participants
This was a retrospective cohort study, which analyze the use of opioids in ZRP patients during hospitalization, and to 
follow up the persistent use of opioids, pain degree and quality of life after discharge.

Study participants were selected from patients enrolled in the ZRP database, which collected hospitalized patients 
with ZRP in the Department of Pain Management of our hospital, and pooled each patient’s hospitalization medical 
records, prescription, imaging, and related laboratory data. This study was registered at ChiCTR.org.cn 
(ChiCTR2200059672, date of registration: May 2022) and was approved by the Information Center and the 
Biomedical Ethics Committee of West China Hospital, Sichuan University (No. 2019[1121], date of approval: 
May 2020). Our ethics committee specifically waived the requirement for informed consent due to the retrospective 
nature of this study, which complies with the Declaration of Helsinki. The data was maintained with confidentiality.

The study included patients in the database who were admitted between May 1, 2020, and May 1, 2021. The 
exclusion criteria were: (1) patients who had used opioids (including traditional opioids and compound opioid analgesics) 
before illness according to the past medical history recorded in the database, (2) patients treated with morphine pump, 
and (3) patients with incomplete clinical data collection or death.

According to the opioids prescription during hospitalization, the enrolled patients were divided into opioid fill group 
and non-opioid fill group during hospitalization. Opioid prescription during hospitalization was obtained from the 
database of prescriptions recorded during hospitalization.

Data Collection and Follow-Up
According to the content of the database, we included patient sociodemographic characteristics, pre-hospital, in-hospital 
information (mainly comorbidities, pharmacological and nonpharmacological therapies), and post-discharge information. 
Since this study was based on an established database, there was no follow-up at a fixed interval for every patient after 
discharge. However, all participants completed a telephone follow-up at least 120 days after the discharge to included 
relevant data after discharge (all patients were followed up from the end of September to the beginning of October 2021).

The primary outcome variable was persistent opioid use after discharge defined as persistent opioid use for at least 120 
days after discharge, which was established based on previous study15 and the sample size before data extraction. The second 
was the visual analogue scale (VAS) score at admission, VAS remission rate during hospitalization, VAS score and quality of 
life at follow-up. The quality of life at follow-up included six dimensions: daily life, work or housework, social activities, daily 
mood, diet, and sleep. The first three dimensions were divided into three levels: without restriction, generally restriction and 
very restriction, and the last three dimensions were divided into three levels: bad, general, and good.

Sociodemographic characteristics included age, gender, body mass index (BMI), major comorbidity, Charlson 
Comorbidity Index (CCI), tobacco use, alcohol use, social security type, and marital status. According to the Chinese 
standard,16,17 BMI was categorized into 4 categories: low weight < 18.5, normal: 18.5–23.9, overweight: 24–27.9, obesity: 
≥28, and the levels were expressed as 1, 2, 3, 4. The main types of comorbidities included diabetes, connective tissue disease, 
kidney disease, liver disease, malignant tumor, HIV, gastrointestinal ulcer, chronic lung disease, other chronic physical pain, 
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and mental and psychological diseases. Pre-hospital treatment information included interventional pain management proce-
dure (nerve pulse radiofrequency, thermocoagulation, spinal cord stimulation, doxorubicin injection, and absolute ethanol 
injection), nerve blocks, and antineuropathic drugs use (gabapentin, pregabalin, carbamazepine, oxcarbazepine, duloxetine). 
In-hospital information including herpes position (left or right), the affected spinal nerve segment, symptoms associated with 
pain (hyperalgesia, numbness, pruritus, formication, weakness), disease duration, antineuropathic drug use, nonsteroidal anti- 
inflammatory drug (NSAIDS) use, nerve block, interventional pain management and lidocaine intravenous infusion, adverse 
events during hospitalization, and hospitalization days. Post-discharge information mainly included adverse events.

Statistical Analysis
All statistical analyses were performed using Statistical Package for the Social Sciences (SPSS, 26.0 version). 
Descriptive statistics were calculated for covariates such as sociodemographic variables, comorbidities, and zoster- 
related conditions (before, during, and after hospitalization). Ordinal variables and continuous variables were expressed 
as medians and interquartile range, categorical variables were expressed as numbers and associated percentages. “Opioid 
fill” and “no opioid fill” characteristics were compared using t-tests for continuous variables, Pearson chi-squared tests 
for categorical variables, and Mann–Whitney U-tests for ordinal variables. A multivariable logistic regression model was 
used to examine differences in persistent opioid use by opioid exposure during hospitalization while controlling for 
patient characteristics. These patient characteristics were included in the logistic regression model due to their clinical 
relevance. The P values were two-tailed, and the significance was set at P < 0.05.

One sensitivity analysis was performed. Although opioids were used in some patients during hospitalization, they 
were only used temporarily to control the breakthrough pain. Therefore, to test the robustness of the effect of opioid fill 
during hospitalization on the persistence of use after discharge, these patients were redivided into the group of patients 
who did not use opioids during hospitalization and analyzed again. The logistic regression model used in this analysis 
also included the relevant variables mentioned above.

Results
In this database, 428 ZRP patients from May 1, 2020, to May 1, 2021, were included. Twenty patients lost follow-up 
(telephone follow-up failed), 5 patients died, 52 patients used opioids before illness, and 1 patient used morphine pump. 
Finally, 350 (82.0%) patients met the inclusion criteria of this study. Among them, 255 patients (72.9%) used opioids during 
hospitalization, and 95 patients (27.1%) did not. The procedure for cohort inclusion and exclusion was shown in Figure 1.

Figure 1 Flow diagram of inclusion and exclusion criteria in the construction of the final cohort. 
Abbreviation: ZRP, zoster-related pain.

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S430439                                                                                                                                                                                                                       

DovePress                                                                                                                       
3787

Dovepress                                                                                                                                                                Su et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Cohort Characteristics
In terms of patients’ general conditions, compared with patients without an opioid during hospitalization, patients with opioids had 
longer hospitalization days [9(7–10) days vs 8(7–12) days], and their disease duration was more than 1 month (84.0% versus 
67.4%). The VAS score at admission was slightly higher [7(6–7) vs 6(5–6)], and the difference was considered statistically 
significant. However, in order to facilitate the analysis of results and evaluate the actual clinical significance of patient-reported 
results better, based on the IMMPACT recommendations and relevant study,18 the minimal clinical important difference (MCID) 
was determined as 1.1 for mild pain (VAS ≤ 3), 1.4 for moderate pain (4 ≤ VAS ≤ 7), and 1 for severe pain (VAS > 7). The 
difference in VAS between groups greater than the MCID was considered as clinically meaningful. Therefore, the difference in 
VAS score on admission was not considered as clinically meaningful (difference < 1.4).

In terms of in-hospital treatment, compared with patients without opioids during hospitalization, patients with opioids 
had a higher proportion of interventional pain procedure (78.8% vs 50.5%), lidocaine intravenous infusion (40.8% vs 
15.8%), and antineuropathic drugs (100.0% vs 95.8%). VAS remission rate during hospitalization was slightly less [63% 
(56–71%) vs 75% (67–89%)], but the proportion of non-steroidal anti-inflammatory drugs (NSAIDs) use was less (3.5% 
vs 9.5%) (P < 0.05). The most common adverse events during hospitalization in the whole study cohort were constipation 
and dizziness. Descriptive data are displayed in Table 1.

Table 1 Descriptive Statistics Reporting Differences Between Patients Who Did and Did Not Use an Opioid 
Prescription During Hospitalization

Patients without an  
Opioid Fill During  

Hospitalization (N=95)

Patients with an  
Opioid Fill During  

Hospitalization (N=255)

P value

Age, yr 0.000*

60–69 28 (29.5) 73 (28.6)

>70 23 (24.2) 126 (49.4)
Hospitalization days (day) 8 (7–10) 9 (7–12) 0.005*

BMI categories 2 (2–3) 2 (2–3) 0.313

Disease duration 0.005*
≤30 days 31 (32.6) 41 (16.1)

>30 days, ≤3 months 26 (27.4) 82 (32.2)

>3 months 38 (40.0) 132 (51.8)
VAS score at admission 6 (5–6) 7 (6–7) 0.000*

VAS score at discharge 1 (0–2) 2 (2–3) 0.000*

VAS remission rate during hospitalization (%) 75 (67–89) 63 (56–71) 0.000*
Sex 0.009*

Male 32 (33.7) 134 (52.5)

Female 63 (66.3) 121 (47.5)
Affected spinal nerve segment 0.046*

Trigeminal 17 (18.1) 43 (16.9)

Cervical 11 (11.7) 46 (18.0)
Thoracic 54 (57.4) 149 (58.4)

Lumbar 10 (10.6) 8 (3.1)

Sacral 2 (2.1) 9 (3.5)
Geniculate ganglion 1 (1.4) 0 (0.0)

Hyperalgesia 73 (73.8) 233 (91.4) 0.000*

Formication 7 (7.4) 5 (2.0) 0.032*
Tobacco use 2 (2.1) 12 (4.7) 0.425

Alcohol use 2 (2.1) 11 (4.3) 0.513

CCI 1 (0–2) 1 (0–2) 0.156
Chronic lung disease 6 (8.7) 43 (21.7) 0.016*

(Continued)
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Opioid Use and Associated Risk Factors
In the study, 255 patients (72.9%) were administered with opioids during hospitalization, and the persistent opioid use 
after discharge was 38%. However, 95 patients (27.1%) were not administered with opioids during hospitalization, and 
the persistent opioids use after discharge was 2.1% (P < 0.05) (Figure 2). When compared with patients without opioids 
during hospitalization, the adjusted odds ratio of persistent opioid use after discharge in patients who did fill was 20.74 
(95% CI, 4.504–95.474) (P < 0.01), after adjustment for patients’ factors. Other covariates independently associated with 
new persistent opioid use after discharge were age (AOR = 1.51, 95% CI, 1.057–2.167), CCI value (AOR = 1.38, 95% 
CI, 1.139–1.662), pain with pruritus (AOR = 0.216, 95% CI, 0.058–0.799) (P < 0.05) (Table 2).

In addition, we also further analyzed the general characteristics of patients with new persistent opioid use after discharge (n = 
99, 28.3%). The results showed that compared with patients without persistent opioid use (n = 251, 71.7%), patients with new 
persistent opioid use after discharge had higher CCI [1(1–2) vs 1(0–2)] and lower VAS remission rate during hospitalization [60% 
(50–71%) vs 67% (57–80%)] (P < 0.05). The VAS score at discharge was slightly higher [3(2–3) vs 2(1–3)], and the difference 
was statistically significant but not clinically meaningful (difference < 1.1) (Table 3).

Table 1 (Continued). 

Patients without an  
Opioid Fill During  

Hospitalization (N=95)

Patients with an  
Opioid Fill During  

Hospitalization (N=255)

P value

In-hospital

Interventional pain management 48 (50.5) 201 (78.8) 0.000*

Nerve blocks 90 (94.7) 232 (91) 0.249
Antineuropathic drug 91 (95.8) 255 (100.0) 0.006*

NSAIDs 9 (9.5) 9 (3.5) 0.049*

Lidocaine intravenous infusion 15 (15.8) 104 (40.8) 0.000*
Adverse events 11 (11.6) 33 (12.9) 0.732

Notes: Data are presented as number (percentage) or median [interquartile range] as appropriate. *Statistically significant. 
Abbreviations: BMI, Body Mass Index. VAS, Visual Analogue Scale. CCI, Charlson Comorbidity Index.

Figure 2 Unadjusted rates of persistent opioid use for patients who filled opioid prescription during hospitalization, those who did not fill a opioid prescription during 
hospitalization.

Journal of Pain Research 2023:16                                                                                                     https://doi.org/10.2147/JPR.S430439                                                                                                                                                                                                                       

DovePress                                                                                                                       
3789

Dovepress                                                                                                                                                                Su et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Situations at Follow-Up
Analysis of follow-up data showed that compared with patients without an opioid fill during hospitalization, those who 
did fill had more restrictions in daily life, work or housework, and social activities; daily mood, diet, and sleep were 
worse (P < 0.01). The VAS score at follow-up was slightly higher [2(0–3) vs 1(0–2)], and the difference was statistically 
significant but not clinically meaningful (difference < 1.1). In general, the common adverse events after discharge were 
constipation, dizziness, and stomach discomfort (Table 4).

Table 2 Multivariable Logistic Regression Analysis Demonstrating Factors 
Associated with Persistent Opioid Use

P value Odds Ratio 95CI

Opioid fill during hospitalization 0.000 20.737 4.504 to 95.474

Age 0.024 1.514 1.057 to 2.167

Pruritus 0.022 0.216 0.058 to 0.799
CCI 0.001 1.376 1.139 to 1.662

Abbreviation: CCI, Charlson Comorbidity Index.

Table 3 Descriptive Statistics Reporting Differences Between Patients with and without Persistent Opioid Use 
After Discharge

Patients without  
Persistent Opioid Use  

After Discharge (N=251)

Patients with  
Persistent Opioid Use  

After Discharge (N=99)

P value

Age, yr 0.000*

60–69 76 (30.3) 25 (25.3)

>70 89 (35.5) 60 (60.6)
Hospitalization days (day) 9 (7–11) 9 (7–12) 0.126

BMI categories 2 (2–3) 2 (2–3) 0.390
Disease duration 0.003*

≤30 days 63 (25.1) 9 (9.1)

>30 days, ≤3 months 70 (27.9) 38 (38.4)
>3 months 118 (47.0) 52 (52.5)

VAS score at admission 6 (5–7) 7 (6–7) 0.000*

VAS score at discharge 2 (1–3) 3 (2–3) 0.000*
VAS remission rate during hospitalization (%) 67 (57–80) 60 (50–71) 0.000*

Sex 0.336

Male 115 (45.8) 51 (51.5)
Female 136 (54.2) 48 (48.5)

Affected spinal nerve segment 0.080

Trigeminal 46 (18.3) 14 (14.1)
Cervical 35 (14.0) 22 (22.2)

Thoracic 144 (57.5) 59 (59.6)

Lumbar 17 (6.7) 1 (1.0)
Sacral 8 (3.1) 3 (3.0)

Geniculate ganglion 1 (0.4) 0 (0.0)

Pruritus 39 (15.5) 3 (3.0) 0.001*
Hyperalgesia 213 (84.9) 93 (93.9) 0.021

Formication 11 (4.4) 1 (1.0) 0.118

CCI 1 (0–2) 1 (1–2) 0.031*

Notes: Data are presented as number (percentage) or median [interquartile range] as appropriate. *Statistically significant. 
Abbreviations: BMI, Body Mass Index. VAS, Visual Analogue Scale. CCI, Charlson Comorbidity Index.
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Furthermore, the analysis of follow-up data also showed that compared with patients without new persistent opioid 
use after discharge, the patients with new persistent opioid use had more restriction in daily life, work or housework, and 
social activities; daily mood, diet, and sleep were worse (P < 0.01). The VAS score at follow-up was slightly higher [3 
(3–4) vs 2 (0–3)], the difference was statistically significant but not clinically meaningful (difference < 1.1) (Table 5).

Table 4 Follow-Up Information According to Whether Opioids Were Used During 
Hospitalization

Patients without an  
Opioid Fill During  

Hospitalization (n=95)

Patients with an  
Opioid Fill During  

Hospitalization (n=255)

P value

VAS score 1 (0–2) 2 (0–3) 0.000*
Adverse events 89 (93.7) 195 (76.5) 0.151

Daily life 0.007*

Without restriction 89 (93.7) 204 (80.0)
Generally restriction 6 (6.3) 44 (17.3)

Very restriction 0 (0.0) 7 (2.7)
Work or housework 0.000*

Without restriction 80 (84.2) 134 (52.8)

Generally restriction 13 (13.7) 92 (36.2)
Very restriction 2 (2.1) 28 (11.0)

Social activities 0.000*

Without restriction 68 (71.6) 87 (34.3)
Generally restriction 23 (24.2) 114 (44.9)

Very restriction 4 (4.2) 53 (20.9)

Daily mood 0.000*
Good 30 (31.6) 28 (11.0)

General 60 (63.2) 198 (78.0)

Bad 5 (5.3) 28 (11.0)
Diet 0.000*

Good 38 (40.0) 34 (13.4)

General 56 (58.9) 191 (75.2)
Bad 1 (1.1) 29 (11.4)

Sleep 0.003*

Good 16 (16.8) 24 (9.4)
General 74 (77.9) 184 (72.4)

Bad 5 (5.3) 46 (18.1)

Notes: Data are presented as number (percentage) or median [interquartile range] as appropriate. *Statistically 
significant. 
Abbreviation: VAS, Visual Analogue Scale.

Table 5 Follow-Up Information According to Whether Opioids Were Persistent Used After 
Discharge

Patients without  
Persistent Opioid use  

After Discharge (n=251)

Patients with  
Persistent Opioid use  

After Discharge (n=99)

P value

VAS score 1 (0–2) 2 (0–3) 0.000*

Adverse events 89 (93.7) 195 (76.5) 0.151

Daily life 0.007*
Without restriction 89 (93.7) 204 (80.0)

Generally restriction 6 (6.3) 44 (17.3)

Very restriction 0 (0.0) 7 (2.7)

(Continued)
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Type of Opioids
Among the patients with opioids during hospitalization, the most common compound opioids were oxycodone- 
acetaminophen (n = 228,89.4%), and the most common traditional opioids were dezocine (n = 60.23.5%) and tramadol 
(n = 24.9.4%). Two types of opioids were used by 71 patients (27.8%). However, oxycodone-acetaminophen (n = 
73.73.7%) still were the most frequently used combination opioids among patients with persistent opioid use after 
discharge, and the most common traditional opioid was tramadol (n = 7.7.1%). Only 1 patient (1.0%) took two opioids at 
the same time (Table 6).

Finally, considering that some patients used opioids only for temporary control of breakthrough pain during 
hospitalization, our regrouping showed that 250 patients (71.4%) with opioids fill during hospitalization, and 37.6% 
(n = 94) of them became new persistent opioid users, in contrast to 5.0% (n = 5) who did fill opioid (n = 100, 28.6%) (P < 
0.05). When compared with patients without an opioid fill during hospitalization, the adjusted odds ratio of persistent 
opioid use after discharge in patients who did fill was 8.45 (95% CI, 2.996–23.810) (P < 0.01).

Table 5 (Continued). 

Patients without  
Persistent Opioid use  

After Discharge (n=251)

Patients with  
Persistent Opioid use  

After Discharge (n=99)

P value

Work or housework 0.000*

Without restriction 80 (84.2) 134 (52.8)

Generally restriction 13 (13.7) 92 (36.2)
Very restriction 2 (2.1) 28 (11.0)

Social activities 0.000*

Without restriction 68 (71.6) 87 (34.3)
Generally restriction 23 (24.2) 114 (44.9)

Very restriction 4 (4.2) 53 (20.9)

Daily mood 0.000*
Good 30 (31.6) 28 (11.0)

General 60 (63.2) 198 (78.0)

Bad 5 (5.3) 28 (11.0)
Diet 0.000*

Good 38 (40.0) 34 (13.4)

General 56 (58.9) 191 (75.2)
Bad 1 (1.1) 29 (11.4)

Sleep 0.003*

Good 16 (16.8) 24 (9.4)
General 74 (77.9) 184 (72.4)

Bad 5 (5.3) 46 (18.1)

Notes: Data are presented as number (percentage) or median [interquartile range] as appropriate. *Statistically significant. 
Abbreviation: VAS, Visual Analogue Scale.

Table 6 Type of Opioids

Oxycodone/ 
Acetaminophen

Tramadol/ 
Paracetamol

Ibuprofen/ 
Codeine

Dezocine Fentanyl 
Transdermal 

Patch

Tramadol Oxycodone

Used during hospitalization (n, %) 228 (89.4) 14 (5.5) 6 (2.4) 60 (23.5) 4 (15.7) 24 (9.4) 7 (2.7)

Used after discharge (n, %) 73 (73.7) 16 (16.2) 3 (3.0) 0 0 7 (7.1) 1 (1.0)
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Discussion
This study analyzed the use of opioids in ZRP in “real-life” clinical settings, which found that patients administered with 
opioids during hospitalization had higher odds of persistent opioid use after discharge, and opioids during hospitalization 
were independently associated with persistent opioids use after discharge. Furthermore, this study found that chronic 
opioids use had limited benefit on pain control and quality of life improvement in patients with ZRP. The finding was of 
great enlightenment to help clinicians further understand the use of opioids in ZRP patients whose main goal was to relief 
pain and life quality improvement.

Appropriate Timing of Filling Might Increase the Risk of Chronic Opioid Use
Nowadays, in the context of opioid crisis, the related issues of opioid use have attracted more attention. Current 
international guidelines have relatively consistent statements on when opioids can be used for chronic non-cancer 
pain, and all suggest that opioids can be considered when the pain is severe, and non-opioid treatment and non- 
pharmacological treatment are ineffective or intolerant.9,10,19 This study analyzed the ZRP this remarkable type of non- 
cancer pain. Based on the cohort characteristics, patients with moderate or severe pain, disease duration of more than 1 
month at admission, antineuropathic drug use, lidocaine intravenous infusion, and interventional pain management, but 
with low VAS remission rate had a higher chance to be filled with opioids (Table 1). Thus, although the types of opioids 
might have varied according to the prescribing clinician, the results generally reflect that the timing of opioid admin-
istration during hospitalization in this cohort was relatively reasonable.

Several previous studies have shown that for opioid native patients, perioperative or discharge opioid exposure was an 
important and independent risk factor for chronic opioid use. In a retrospective study of 6689 discharged patients without 
previous opioid use, Calcaterra et al13 found that patients who were prescribed opioids at discharge were more likely to 
become chronic opioid users after discharge (4.1% vs 1.3%, P < 0.05) and was independently associated with opioid 
prescription at discharge. Southren et al12 reviewed 1249 patients who were opioid native and had radiofrequency 
ablation for chronic back pain, showed that the proportion of new persistent opioid use in patients with periprocedural 
opioid fill was significantly higher (5.6% vs 2.8%, P < 0.05), and new exposure to opioids is an independent risk factor 
for persistent use in such patients. Ung et al20 found that among 14,841 patients undergoing ophthalmic surgery who had 
not previously opioids use, the incidence of persistent opioid use was 3.4% in those who had used opioids during the 
perioperative period (0.6% for perioperative non-users, P < 0.05).

Similarly, our study demonstrates that patients with opioids fill during hospitalization were more likely to have 
persistent opioid use after discharge compared with those who did not (38.0% vs 2.1%, P < 0.01), although the difference 
in VAS at admission was not clinically meaningful. After adjustment for patients’ factors, opioid fill during hospitaliza-
tion was independently associated with persistent opioid use after discharge [AOR = 20.74 (95% CI, 4.504–95.474), P < 
0.01]. This was consistent in direction with the results of a few previous studies on new persistent use of opioids. It was 
surprising to note that patients with opioids fill during hospitalization had lower VAS scores at discharge [2(2–3)] and at 
follow-up [2(0–3)] but continued to use opioids after discharge. This might also demonstrate the extremely small 
potential possibility of opioid use disorder in such patients to some extent and remind doctors that they should establish 
a more complete follow-up system, strengthen the medication supervision of such patients after discharge, and facilitate 
the adjustment of medication regimens.

However, in this cohort, ZRP patients with opioid fill during hospitalization had a higher rate of persistent opioid use 
after discharge than those in previous studies, and the risk of becoming persistent opioid users was significantly greater. 
First, this might be related to the definition of persistent opioid use. At present, the definition of persistent opioid use was 
not consistent between studies, making interpretation of estimates and comparison across studies challenging. More 
importantly, the ability of different definitions to reflect the potential risks or associated adverse events of persistent 
opioid use in patients was also quite different. At the beginning of the design of this study, referring to the results of 
a systematic literature search on the same cohort using 29 different definitions published in ANESTHESIOLOGY in 
2020,15 the persistent opioid use was defined at least 120 days after discharge, which was more suitable for the cohort 
size and reflected the potential risks of chronic opioid use. Secondly, ZRP itself is a painful disease, rather than 
a concomitant symptom of a certain disease or after a certain procedure. Therefore, the high value of this result also 
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suggested that ZRP patients had a higher relative risk of chronic opioid use, which conversely demonstrates the clinical 
characteristics of ZRP, which was extremely painful and prolonged.

In addition, the patients with persistent opioid use after discharge were more likely to be older and had higher 
CCI score, which were associated with risk factors for the new persistent opioid use in our study. Firstly, it might 
be because previous studies had shown that the degree and duration of pain in ZRP patients were significant 
associative with age and comorbidities.21 It could be speculated that older patients and those with more 
comorbidities may have more pain or discomfort in addition to ZRP, and multiple chronic comorbidities may 
also bring anxiety and depression. Therefore, under the influence of multiple pain and discomfort with negative 
emotions, they might be more likely to depend on opioids to relieve their emotions and pain. It was also worth 
noting that the initial dose of opioid use disorder in the elderly population may be lower and the onset may be 
more insidious.22

Chronic Opioid Use Had Limited Benefit on Pain and Quality of Life with ZRP
First, patients reporting higher pain scores, treated for longer duration, and with higher CCI indicate a more complex 
patient overall, yet VAS scores were lower during admission with opioid use indicating improved control of their pain on 
opioids during their hospitalization. However, compared with patients who did fill opioids during hospitalization, patients 
who did not had a lower VAS remission rate during hospitalization (63% (67–89%) vs 75% (56–71%), P < 0.05) and 
a slightly higher VAS score at follow-up [(2 (0–3) vs 1 (0–2), P < 0.05, without clinically meaning]. On the other hand, 
patients who with persistent opioids use after discharge had a lower VAS remission rate during hospitalization than those 
who without [60% (50–71%) vs 67% (57–80%), P < 0.05], and VAS score at follow-up was also higher [3 (3–4) vs 2 (0– 
3), P < 0.05, without clinically meaning]. These results demonstrate that ZRP patients with opioid fill in this cohort had 
limited VAS relief, and the difference in VAS scores, although not clinically meaningful, did not show better pain control 
for at least 120 days. Secondly, the quality of life of patients was also investigated from six dimensions: daily life, work 
or housework, social activities, daily emotions, diet, and sleep. The results showed that patients with opioid fill during 
hospitalization or persistent opioids use after discharge had more restrictions and worse quality. This demonstrates that 
the benefit is limited in terms of long-term quality of life among the patients who use opioids throughout their disease 
duration.

In general, opioids fill during hospitalization makes ZRP patients had a higher risk of becoming chronic opioid users, 
and the contribution of opioid fill in the whole duration of the disease to the long-term pain control and quality of life 
improvement was not satisfactory. It has been shown in large databases that long-term opioid treatment of chronic 
noncancer pain is associated with a higher all-cause mortality.23,24 However, if opioids were helpful to relief the pain 
without better alternatives, it made sense to use them even if there was a risk of adverse side effects.

However, for ZRP patients with severe pain, how to develop opioids use regimens? First, multimodal analgesia may 
be helpful in further relieving pain and reducing unnecessary opioid use. In addition, physical rehabilitation, traditional 
Chinese medicine, psychological intervention, and other treatments can also be beneficial.21 Secondly, opioids should be 
used when necessary for ZRP patients with severe pain, but strict supervision and follow-up are needed. When the pain 
of patients is relieved, gradual reduction of the dosage of opioids should be considered in time. Studies had found that 
current clinical practice guidelines mostly agree on when and how to deprescribe opioid analgesics, but there were 
barriers to the feasibility of implementing specific measures.25 A more individualized multimodal medication strategy 
may be the focus of future efforts.

Strength and Limitations
One of the strengths of this study was that it targeted ZRP patients, a special type of pain group, and focused on 
opioid use, quantifying the risk of chronic opioid use in these patients. Secondly, most of the current studies on 
the persistent opioids used capture opioid prescription information through Medicare prescription claims data or 
large pharmacies, so these studies captured less information based on the real situation of individuals and all age 
groups. However, the missing information may include the true whereabouts of the opioids and other real 
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conditions other than pain. Although the information captured through telephone interviews in our study was 
limited and sometimes inaccurate, it represented a relatively true condition of the patients.

Despite the many strengths, there were some limitations to our study. First, because this was a study performed in a “real” 
clinical setting and patients were not randomly assigned to either of the two groups, they were not perfectly comparable at 
baseline. In this retrospective study, participants were selected from patients enrolled in the established ZRP database, which 
pooled each hospitalized patient’s basic informations such as hospitalization medical records, prescription, imaging, and 
related laboratory data. Because of this, the information we can collect is limited by the content of the database. The results of 
this study could demonstrate an important potential risk, which needed to be verified by more complete, in-depth, and larger 
sample size studies in the future. Second, we did not perform a detailed collation and calculation of the specific dose and time 
of opioid use during hospitalization. Third, in this real cohort, involving opioids were mainly composed of compound opioid 
analgesics, less strong opioids, it was associated with China history, and more stringent controls on opioid drugs in China. 
But the study also suggested we should avoid the blind and repeated use of opioids due to the easy availability and 
concealability of compound opioid analgesics, which might increase the risk of abuse.

Conclusion
This study demonstrated that opioids administration during hospitalization might increase the risk of ZRP patients 
becoming chronic opioid users, and the use of opioids during the whole duration of ZRP had limited benefits in pain 
control and quality of life improvement. Although opioids would be better to help patients with ZRP, it is still 
necessary to consider repeatedly when prescribing and continuing to use opioids, combine with other effective 
analgesic methods as much as possible, strengthen medication supervision and follow-up, so as to gain long-term 
benefits for patients.
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