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Abstract
Dyspnea is a prevalent symptom that significantly reduces quality of life of cancer patients. Palliative treatment is necessary 
when the symptoms do not respond to treatment for their cause. Opioids are widely used as pharmacological therapy, but 
evidence for individual agents is inconsistent. The purpose of this study was to evaluate the efficacy and safety of opioids for 
dyspnea in cancer patients. We searched the CENTRAL, MEDLINE, EMBASE, and ICHUSHI for studies using opioids for 
dyspnea in adult cancer patients reported by September 2019. Screening of the retrieved literature and assessment of risk of 
bias and outcomes were performed by two independent authors. A meta-analysis was performed on the primary endpoint, 
relief of dyspnea, and secondary endpoints including quality of life, somnolence as a side effect, and serious adverse events. 
Twelve randomized controlled trials were evaluated regarding relief of dyspnea. Somnolence and serious adverse events 
were evaluated in seven and four randomized controlled trials, respectively, but no randomized controlled trials were evalu-
able for quality of life. Overall, opioids were more effective than placebo for dyspnea (standardized mean difference − 0.43, 
95% confidence interval [CI] − 0.75 to – 0.12). Although significant difference was found between systemic morphine and 
placebo in the drug-specific analysis, no significant difference could be detected in the other analyses. Systemic administra-
tion of opioids is more effective than placebo in relieving dyspnea in cancer patients. Robust evidence on the efficacy and 
safety of opioids on dyspnea in cancer patients is lacking, and further studies are needed.
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Introduction

Dyspnea is a symptom that significantly reduces the qual-
ity of life of cancer patients [1], and 46–59% of cancer 
patients experience moderate to severe dyspnea [2]. Dysp-
nea is an independent adverse prognostic factor in cancer 
patients [3], and the frequency and severity of dyspnea 
increases in patients with deteriorating general condition 
and at the end of life [4, 5]. Shortness of breath on exertion 
is a physiological phenomenon that happens naturally in 
anyone, but dyspnea at rest or severe dyspnea on exer-
tion restricts daily life and social functioning, deprives 
patients of independence, and causes frustration, anger, 
and depression [6]. Therefore, treatment for dyspnea is 
needed to maintain the patient's quality of life.

It is known that dyspnea in cancer patients is more 
likely to occur in patients with lung lesions (includ-
ing metastatic tumors). To alleviate dyspnea in cancer 
patients, assessment of the causative pathology of dysp-
nea and treatment of the cause is a prerequisite. It is also 
important to consider adjustments in activities of daily 
living and the environment. When treatment for the cause 
is difficult or no more effective, pharmacological and non-
pharmacological palliative therapies are used to alleviate 
symptoms [7, 8].

Opioids are widely used as pharmacological therapy to 
relieve dyspnea in cancer patients and are recommended as 
first-line pharmacological therapy by several guidelines [7, 
9, 10]. Among them, the usefulness of systemic morphine 
for dyspnea in cancer patients has been widely reported, 
and in recent years, the usefulness of other opioids such 
as fentanyl and oxycodone has also been reported in some 
non-randomized studies [8]. However, currently available 
studies employ multiple rating scales, and their sample 
sizes are small and follow-up periods are relatively short. 
Therefore, guidelines and systematic reviews have not 
resulted in strong recommendations [7, 9, 10].

Recently, a number of studies in this area have been 
conducted and could improve clinical practice for dyspnea 
in cancer patients. In addition, existing systematic reviews 
have not adequately evaluated opioids by type [11, 12], 
and a detailed evaluation could provide insights to improve 
clinical practice for cancer patients with dyspnea. There-
fore, we conducted this study to evaluate the efficacy and 
safety of each opioid for dyspnea in cancer patients.

Patients and methods

Registration and protocol

This systematic review and meta-analysis was registered 
with PROSPERO prior to the initial literature search 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-analysis (PRISMA) 2020 statement 
[13] (PROSPERO No. 201111127).

Eligibility criteria and endpoints

We searched for studies of adult cancer patients treated 
with opioids for refractory dyspnea despite appropriate 
treatment for potentially reversible factors. Efficacy end-
points included relief of dyspnea as the primary endpoint, 
quality of life as a secondary endpoint, and somnolence 
and serious adverse events due to opioids as secondary 
safety endpoints. The degree of dyspnea was required to be 
measured by patients reported outcomes. Serious adverse 
events were defined as Common Terminology Criteria for 
Adverse Events (CTCAE) Grade 3 or higher or adverse 
events described as serious by the study authors. We 
included systemic administration of morphine, oxycodone, 
hydromorphone, and fentanyl, or morphine inhalation in 
the analysis. The study inclusion criteria for the primary 
outcome were as following: (1) If there were at least two 
randomized controlled trial (RCT)s, inclusion was com-
pleted. (2) If there were less than 2 RCTs, we included 
non-RCTs or observational studies with control groups. 
(3) If there were no RCTs/non-RCTs/observational studies 
with control groups, single-arm observational studies were 
considered for inclusion. Case reports or case series were 
excluded. Secondary outcomes were analyzed for studies 
that met the criteria for the primary outcome. At the time 
this meta-analysis was designed, there was insufficient evi-
dence that the drugs used in the control arms (opioids and 
benzodiazepines) in the active control RCTs were literally 
"active," meaning more effective than placebo. Therefore, 
the primary analysis was conducted without distinguish-
ing between placebo control and active control RCTs, and 
additional subgroup analyses were conducted to examine 
these differences. We selected literature in English and 
Japanese.
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Information source, search strategy

We searched the CENTRAL, MEDLINE, EMBASE, and 
ICHUSHI of the Japan Medical Abstract Society databases 
for literature reported up to September 23, 2019, using 
“opioid”, “dyspnea”, and “cancer” as the main keywords. 
Details of the search formula are shown in Supplementary 
Table 1. In addition, an up-date search using PubMed was 
conducted on November 15, 2020.

Selection process

All abstracts and titles of the literature obtained from the 
search were independently screened as the primary screening 
by two authors (YT and YY for morphine, oxycodone, and 
fentanyl and RM and JS for hydromorphone and morphine 
inhalation). Full text was reviewed and assessed for eligibility 
in the secondary screening. In cases of disagreement regarding 
inclusion, a third author (HW for morphine, oxycodone, and 
fentanyl; MM for hydromorphone and morphine inhalation) 
was included to discuss and reach consensus, if necessary.

Data collection process, data items

The two authors independently extracted data from the 
adopted literature. In case of disagreement, a consensus 
was reached through discussion including the third author, 
if necessary. Items examined covered the following: authors 
and year of publication, number of patients included, back-
ground disease, demographic profile of patients, method of 
allocation, method of blinding, drugs and administration 
route used in the intervention, outcome measurements, and 
timing of assessments.

Study risk of bias assessment

Two independent authors assessed the included studies for 
risk of bias according to the Minds Manual for Guideline 
Development 2020 ver. 3.0 [14]. Selection bias (randomi-
zation, concealment), performance bias (blinding of sub-
jects), detection bias (blinding of assessments), attrition 
bias (intention-to-treat analysis, incomplete outcome data), 
reporting bias (selective reporting of outcomes), early trial 
termination, and other biases were evaluated. Each was 
scored individually as low risk, moderate/unclear, or high 
risk. Disagreements were discussed with the third author and 
consensus was reached.

Effect measures, synthesis methods

Continuous variables were combined for effect measures, 
and standardized mean differences were extracted with 
95%CIs. When effects were evaluated at multiple timings, 

the result closest to the timing of the mode was taken as the 
representative value. Relative risks (RRs) were calculated 
for binary variables such as adverse events. The integrated 
analysis was basically based on a random-effects model, 
but for study groups with similar interventions, a sensitiv-
ity analysis with a fixed-effects model was also performed. 
Statistical software was Review Manager 5.4.

Reporting bias assessment, certainty assessment

The risk of bias for the integrated data was assessed with 
reference to the risk of bias for each article. Statistical hetero-
geneity was quantified using the I2 statistic, which represents 
the proportion of total variation in the study due to heteroge-
neity rather than sampling error; heterogeneity was consid-
ered significant if I2 was greater than 50% and p less than 0.1. 
Other biases such as publication bias were also evaluated.

Additional analyses

Because the effect of the drug of interest itself may not be 
adequately assessed in an integrated analysis in which pla-
cebo-controlled and active control studies were mixed, addi-
tional analyses were conducted for the placebo-controlled 
and active control study groups, respectively. Furthermore, 
we performed sensitivity analyses according to the way the 
outcome was expressed (absolute value vs. change from 
baseline) and the type of dyspnea (at rest or on exertion).

Results

Study selection

Twelve RCTs [15–26] evaluating relief of dyspnea were 
selected after a full-text review as a secondary screening 
(Fig. 1, Table 1). There was one RCT that evaluated qual-
ity of life [27], but it did not meet our eligibility criteria for 
RCTs because its control group employed non-pharmaco-
logic interventions. We therefore handled this study as an 
observational study. There were seven RCTs [16–19, 21, 25, 
26] that reported somnolence, and serious adverse events 
were reported in four RCTs [17–19, 23].

Study characteristics

A total of 326 patients were evaluated from 12 RCTs, with 
a median number of patients in each study of 18.5 (mini-
mum 9, maximum 101). Approximately 40% of the patients 
had lung tumors (primary lung cancer or lung metastases). 
The route of systemic administration of opioids was oral or 
subcutaneous injection, and transmucosal for fentanyl stud-
ies. Placebo control was employed in seven studies, while 
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active control was used in the others. Comparisons between 
opioids were three, and comparisons with benzodiazepines 
were performed in two studies. The timing of the efficacy 
assessment was 30–60 min after the drug administration in 
most studies. Four (80%) of the five studies using fentanyl 
evaluated outcomes before and after the 6-min walk test.

Overall, lung cancer was relatively common among the 
patients included, with some patients having concomitant 
pleural effusions and lymphangitis carcinomatosa. Some 
studies also reported patients with COPD, interstitial lung 
disease, heart failure, and bronchial asthma, but these non-
malignant complications were generally limited in a minor-
ity of patients up to about 20%, except in Navigante's study 
[19] (57% with interstitial lung disease and 37% with pul-
monary micro-embolism).

Risk of bias in studies

Three studies were assessed to have a low risk of bias 
[23, 25, 26], all of which were studies of systemic fen-
tanyl administration with 6-min walk tests by the same 

investigator. Six studies were classified to have a moderate 
and three to have a high risk of bias [18, 20, 21] (Fig. 2).

Primary outcome: relief of dyspnea

Seven RCTs evaluated relief of dyspnea with morphine 
[15–21], one with oxycodone [21], one with hydromorphone 
[22], five with fentanyl [20, 23–26], and one with morphine 
inhalation [17] (with overlap). Of these, studies in which 
the degree of dyspnea was assessed as a continuous vari-
able and for which a CI could be estimated were included 
in the integrated analysis. Four trials [15, 16, 20, 21] with 
systemic morphine, one trial [21] with oxycodone, one trial 
[22] with hydromorphone, and five trials [20, 23–26] with 
fentanyl met these criteria. Trials comparing opioids with 
other opioids [20, 21] were excluded from the integrated 
analysis of opioids overall.

The integrated analysis of opioids included seven trials, 
all of which were placebo-controlled. The effect on dysp-
nea was significant with a standardized mean difference of 
− 0.43 (95% CI − 0.75 to  −  0.12) (Fig. 3).

Fig. 1  PRISMA 2020 flow diagram of the study
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When the four studies of systemic morphine adminis-
tration were combined, the effect of morphine on dyspnea 
compared to placebo or other interventions was not signifi-
cant with a standardized mean difference of − 0.18 (95% CI 
− 0.94 to 0.59) (Fig. 4). When the two placebo-controlled 
trials [15, 16] were combined, the standardized mean differ-
ence was significant at − 0.78 (95% CI − 1.45 to − 0.10). 
For the two active control trials [20, 21], the standardized 
mean difference was 0.48 (95% CI − 0.23 to 1.19). The dif-
ference in effect between the two subgroups was significant 
(I2 = 84.3%, p = 0.01).

The combined results of the five studies examining the 
effect of fentanyl on dyspnea showed a standardized mean 
difference of − 0.38 (95% CI − 0.78 to 0.02) compared to 
the other interventions, which was not significant (Fig. 5). 
The standardized mean difference remained insignificant at 
− 0.38 (95% CI − 0.86 to 0.09) when four placebo-con-
trolled trials [23–26] were combined, and the difference in 
effects between the two subgroups was not significant (I2 = 0, 
p = 0.96).

The heterogeneity among the seven trials in the integrated 
analysis of opioids overall was low (I2 = 0%, p = 0.43), and 
no significant publication bias was found in the funnel plot 
(Supplementary Fig. 1). Extracting the four trials that evalu-
ated the efficacy of systemic morphine, we found modest 
heterogeneity between the placebo-controlled trials and the 
actual drug-controlled trials. Although the heterogeneity 
of the five trials that examined the efficacy of fentanyl was 
low, the majority of trials evaluated dyspnea associated with 
6-min walks, considered a high degree of non-directness for 
problems with dyspnea in real-world cancer care.

Secondary outcomes

Quality of life

One RCT evaluated the improvement in quality of life with 
opioids administered for dyspnea [27], but it was a three-
arm comparison of systemic morphine, acupuncture, and a 
combination of morphine and acupuncture, and did not meet 
the eligibility criteria for this meta-analysis. The European 
Organization for Research and Treatment of Cancer Quality 
of Life Questionnaire Core 30 (EORTC QLQ-C30) score 
for the morphine systemic arm of the study did not change 
significantly before or after morphine administration.

Somnolence

There were five RCTs evaluating somnolence with morphine 
[16–19, 21], one with oxycodone [21], zero with hydromor-
phone, two with fentanyl [25, 26], and one with morphine 
inhalation [17]. There were no nonrandomized studies for 
hydromorphone or morphine inhalation. Of these, studies Fe
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with identified number of patients with somnolence were 
included in the integrated analysis. Four trials [16, 18, 19, 
21] with systemic morphine, one trial [21] with oxycodone, 
and two trials [25, 26] with fentanyl met this criterion.

In an integrated analysis of five trials, excluding a RCT 
comparing opioids among themselves [21], there was no sig-
nificant increase in opioid-induced somnolence compared 
with placebo or other agents (Fig. 6). Subgroup analyses 
such as systemic morphine versus other interventions (risk 
ratio: 1.23; 95% CI 0.64–2.37) (Fig. 7), systemic morphine 
versus placebo or active control (Fig. 7), and fentanyl versus 

other interventions (risk ratio: 0.21; 95% CI 0.04–1.10) did 
not show significant difference (Fig. 8).

The heterogeneity among the five trials in the integrated 
analysis of opioids overall was low (I2 = 21%, p = 0.28), 
and no significant publication bias was found in the fun-
nel plot (Supplementary Fig. 2). Extracting the four stud-
ies that evaluated the efficacy of systemic morphine, we 
found modest heterogeneity in the active-control studies, 
possibly due to the effect of Yamaguchi’s study [21], in 
which a particularly high proportion of somnolent patients 
were observed in the morphine group. The two fentanyl 

Fig. 2  Bias risks of selected randomized controlled studies. ITT, intention-to-treat. The left side shows the distribution of the studies by bias, and 
the right side details the risk of bias for each individual study

Fig. 3  Forest plots for palliation of dyspnea. CI confidence interval, 
IV inverse variance, SD standard deviation, Std standard. Mean and 
SD represent the dyspnea measures; Total represents the number of 

patients; Experimental and Control represent the opioid intervention 
and placebo, respectively
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trials included in the integrated analysis had low potential 
for inconsistency.

Severe adverse events

Among RCTs evaluating serious adverse events due to opi-
oids administered for dyspnea, 3 [17–19] evaluated mor-
phine, 0 oxycodone, 0 hydromorphone, 1 fentanyl [24], and 
1 morphine inhalation [17]. Trials with a control group in 
which the number of serious adverse events was specified 
were included in the synthesis analysis. Two trials for sys-
temic morphine [18, 19] and one for fentanyl [24] met this 

criterion. No trials were included in the integrated analysis 
for oxycodone, hydromorphone, or morphine inhalation.

In the integrated analysis of the above three trials, there 
was no significant increase in serious adverse events with 
opioids compared to placebo or other drugs (Fig. 9). The 
combined analysis of the two trials examining serious 
adverse events with systemic morphine showed a risk ratio 
of 1.28 (95% CI 0.66–2.47) compared to other interven-
tions, which was not significant.

Heterogeneity among the three trials in the integrated 
analysis of opioids overall was low (I2 = 0%, p = 0.57), 
and there were not enough studies to allow an assessment 

Fig. 4  Forest plots for palliation of dyspnea for the morphine sub-
group. CI confidence interval; IV inverse variance, SD standard devia-
tion, Std standard. Mean and SD represent the dyspnea measures; 

Total represents the number of patients; Experimental corresponds to 
morphine and Control represents placebo or active control

Fig. 5  Forest plots for palliation of dyspnea for the fentanyl subgroup. 
CI confidence interval, IV inverse variance, SD standard deviation, 
Std standard. Mean and SD represent the dyspnea measures; Total 

represents the number of patients; Experimental corresponds to fenta-
nyl and Control represents placebo or active control
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regarding publication bias. The two trials included in the 
integrated analysis for systemic morphine administration 
were less inconsistent.

Additional analyses

In the main analysis, the post-intervention value of dysp-
nea intensity was used as the outcome measure, and the 
results were consistent in a sensitivity analysis in which 

that was replaced by the change from baseline (Sup-
plementary Fig. 3). Sensitivity analyses of studies that 
assessed improvement in dyspnea at multiple time points 
showed a consistent trend in results (Data not shown). 
Because many of the RCTs with fentanyl also addressed 
dyspnea on exertion, a sensitivity analysis was performed 
for trials that assessed improvement in dyspnea on exertion 
[23–26], but the results were not different (Supplementary 
Fig. 4). Sensitivity analyses with fixed-effects models were 

Fig. 6  Forest plots for somnolence. CI confidence interval, M-H Mantel–Haenszel. Events and Total represents the number of patients; Experi-
mental corresponds to opioids and Control represents placebo or active control

Fig. 7  Forest plots for somnolence for the morphine subgroup. CI confidence interval, M-H Mantel–Haenszel. Events and Total represents the 
number of patients; Experimental corresponds to morphine and Control represents placebo or active control
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also performed for study groups with similar interventions, 
but no change in trend or significance of results was found 
(Data not shown).

Discussion

Twelve RCTs with more than 300 patients were included 
in this integrated analysis. The number of trials, especially 
for systemic morphine and fentanyl, was large compared to 
other opioids. However, the individual trials were mainly 
small, with around 10–20 cases per arm, and more than 
half of the trials included in this study had a risk of bias 
related to blinding. Dyspnea is a strong poor prognostic 
factor in cancer patients, making them extremely vulner-
able and prone to irreversible deterioration. Given the high 
barriers to conducting a large double-blind trial in this 
context, the current evidence seems to meet the accept-
able level of evidence needed to conduct a meta-analysis.

Regarding efficacy on dyspnea, an integrated analysis 
of opioids as a whole showed superiority of opioid over 
placebo. In examining individual agents, morphine was 
shown to be effective in comparison with placebo. Despite 
some risk of bias, the two studies provide evidence for the 
clinical questions of interest, especially in that they target 
dyspnea at rest. The efficacy of fentanyl was marginal, and 
oxycodone and hydromorphone could not be adequately 
studied due to the small number of cases.

While placebo-controlled studies supported the efficacy 
of morphine, our result showed no clear difference between 
morphine and active control. While this result leaves open 
the possibility that other agents might also have effective-
ness for dyspnea, it is likely to be essentially influenced by 
the small sample size. In particular, there was not enough 
evidence for oxycodone and hydromorphone to conclude 
their efficacy against dyspnea. For fentanyl, despite placebo-
controlled studies conducted in a larger number of cases than 
for morphine, the results of the integrated analysis slightly 

Fig. 8  Forest plots for somnolence for the fentanyl subgroup. CI confidence interval, M-H Mantel–Haenszel. Events and Total represents the 
number of patients; Experimental corresponds to fentanyl and Control represents placebo

Fig. 9  Forest plot for severe adverse events. CI confidence interval, M-H Mantel–Haenszel. Events and Total represents the number of patients; 
Experimental corresponds to opioids and Control represents placebo or active control
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failed to reach the level of significance. Most studies exam-
ining the effects of fentanyl have focused on exertion-related 
dyspnea, and this difference in target setting may have con-
tributed to the results of the current analysis. Dyspnea at 
rest and exertional dyspnea in cancer patients may differ in 
mechanism, and the latter can be caused by relatively minor 
impairments such as decreased lung diffusion capacity or 
muscle weakness, even if they do not have significant res-
piratory failure that leads to dyspnea at rest. Most studies 
examining fentanyl have applied a temporary load to patients 
with relatively higher respiratory function by walking for 
6 min, which may result in less benefit than in other stud-
ies. Although a sensitivity analysis comparing the effects 
of opioids on resting dyspnea and exertion-related dyspnea 
showed no clear difference, further evidence is needed to 
clarify which patients are more effective with opioids in real-
world clinical practice. It should be noted that the results of 
this analysis do not immediately prohibit the use of opioids 
other than morphine for dyspnea, but the rationale is much 
weaker than that for morphine.

There was no clear evidence that opioids significantly 
increase somnolence or severe adverse events. Typical side 
effects of opioids are known to include somnolence, nausea 
and vomiting, constipation, and delirium. Although dysp-
nea is a strong poor prognostic factor in cancer patients and 
early death has been observed in many studies, there is no 
evidence that opioid use increases early death, and it appears 
feasible to use opioids in poor prognosis patients with cau-
tion about the general risks associated with their use. On the 
other hand, the use of opioids (rescue or regular administra-
tion) and patient backgrounds in the included studies were 
diverse, so the utmost caution should be paid to the patient's 
physical condition and the dose of opioids that may increase 
the adverse events.

As in previous reported meta-analyses, there was not 
enough evidence to draw definitive conclusions for each 
outcome other than improvement in dyspnea. In particular, 
very few studies included improvement in quality of life as 
an outcome, making it impossible to conduct a clinically 
meaningful analysis. Although some studies examined 
patient preferences [24], there was no robust evidence that 
such measures were surrogates for quality of life, and it 
was unclear whether they represented the overall balance 
of benefits and side effects that we were aiming for, so the 
authors discussed and decided not to include them in this 
analysis. Conducting RCTs in palliative care field is often 
more difficult than in other fields due to various issues such 
as patient vulnerability, irreversibility, obtaining consent, 
and psychological issues [28]. In addition to developing new 
methods for conducting RCTs, there is a need to accumu-
late reliable evidence for alternatives to RCTs, such as large 
prospective cohort studies that are appropriately adjusted 
for confounding.

Limitations other than sample size and the heterogeneity 
of the studies include the lack of inquiries to the authors of 
each study regarding the details of conducting the trial and 
individual patient data, which are necessary for a detailed 
assessment of the risk of bias. Although these were due to 
practical limitations, some studies were excluded because 
they reported only a median NRS for dyspnea [17], and 
obtaining further data from the authors could have yielded 
more reliable analyses than were obtained here.

In conclusion, although evidence for the use of opioids to 
improve dyspnea remains insufficient, systemic administra-
tion of opioids appears to be more effective than placebo in 
relieving dyspnea in cancer patients. Further accumulation 
of evidence for various conditions manifesting dyspnea is 
needed to provide direct evidence of patient benefits, includ-
ing quality of life.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10147- 023- 02362-6.
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