
INTRODUCTION

Morphine is a potent opioid analgesic and has long served as a cornerstone in the management of 
severe cancer-related pain1. Its ability to alleviate pain and improve quality of life in patients with ad-
vanced malignancies is well-documented2. However, the broader implications of morphine use, particu-
larly its potential impact on cancer-related outcomes such as survival, recurrence, and overall mortality, 
have become subjects of increasing concern3-6.

Recent studies have suggested that opioids, including morphine, may exert effects beyond pain re-
lief, potentially influencing tumor biology through various mechanisms7. These effects may include mod-
ulation of the immune response, alteration of tumor cell proliferation, and impacts on angiogenesis. 
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ABSTRACT – Objective: Morphine is a common opioid used for managing pain in cancer patients, but its 
effects on survival, death, and cancer recurrence are unclear. While its pain-relieving properties are well-known, 
concerns about its impact on tumor progression and overall prognosis remain unresolved. This systematic review 
and meta-analysis aimed to assess the influence of morphine on these critical cancer-related outcomes.

Patients and Methods: A systematic review was conducted following PRISMA guidelines. Databases, including 
PubMed, Scopus, Web of Science, and Google Scholar, were searched for studies published until August 18, 2024, that 
evaluated the effects of morphine on survival, death, and recurrence in cancer patients. Data were extracted from 33 
studies involving 373,882 cancer patients. Statistical analyses were performed using STATA, including subgroup analyses 
and meta-regression to assess the impact of morphine dose, route of administration, and follow-up periods on outcomes. 

Results: Higher doses of morphine were linked to lower survival rates, with very high doses showing a 13% decrease 
in survival (95% CI: 3-24%). In contrast, intravenous administration was associated with higher survival rates (47%, 95% 
CI: 40-54%). High oral doses significantly increased mortality risk (HR = 16.09, 95% CI: 6.29-25.89), while recurrence was 
most frequent with moderate doses (46%, 95% CI: 38-54%) and intravenous morphine (38%, 95% CI: 33-42%).

Conclusions: Morphine’s impact on cancer outcomes varies with dose and route of administration. Higher 
doses, especially oral, are linked to worse survival and increased mortality. Clinicians should balance morphine’s 
analgesic benefits with these potential risks. Further research is necessary to refine opioid use in cancer care.
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While some preclinical studies have indicated that morphine might inhibit tumor growth, others have 
raised the possibility that it could promote tumor progression or metastasis, particularly at higher dos-
es8. This dichotomy underscores the need for a more nuanced understanding of how morphine use in 
cancer patients might affect clinical outcomes beyond pain management.

The role of morphine in influencing cancer prognosis is further complicated by variations in its ad-
ministration. Factors such as the dose, route of administration (e.g., oral, intravenous, subcutaneous), 
and duration of use may all contribute to differing outcomes. Additionally, patient-specific factors (i.e., 
type and stage of cancer, comorbidities) may interact with these variables, making it challenging to draw 
definitive conclusions from existing studies9,10.

Given the widespread use of morphine in cancer care and the potential implications of its impact on sur-
vival and recurrence, there is an urgent need for a comprehensive evaluation of the available evidence. While 
several observational studies have explored the relationship between morphine use and cancer outcomes, 
the findings have been inconsistent3,5,11-13. This is reflected in the heterogeneity in study design, patient pop-
ulations, and methodologies. To date, no large-scale systematic review and meta-analysis have thoroughly 
examined the effect of morphine on cancer-related outcomes, particularly route- and dose-specific effects.

This study aims to fill this gap by conducting a systematic review and meta-analysis to assess the 
impact of morphine on survival, death, and recurrence in cancer patients. By synthesizing data from a 
broad range of studies, we seek to provide clearer insights into the potential risks and benefits of mor-
phine use in this population. 

PATIENTS AND METHODS

Research Design

This systematic review and meta-analysis study included studies that discussed the imposed harm of mor-
phine use in cancer patients in terms of survival, death, or recurrence. The study adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guidelines for individual 
patient data meta-analysis14. The review’s protocol was not registered prospectively on PROSPERO.

Information Sources

The identification and selection of relevant patient records was done through a systematic literature 
search of PubMed, Scopus, Web of Science, and Google Scholar. In the latter, only the first 200 records 
were screened as per recent recommendations15. The search included studies that were published from 
inception (January 1, 1980) until August 18th, 2024. The original search query included the following 
terms: morphine AND cancer OR carcinoma OR malignancy OR malignant AND survival OR recurrence 
OR death OR mortality. The detailed search criteria used in identifying relevant cases are provided in 
Table S1. Our institution’s librarian carried out the literature search. 

Moreover, a manual search step was done to ensure the inclusion of all eligible studies without miss-
ing any potentially relevant studies16. This was done by (1) searching similar articles on PubMed using 
the “similar articles” option, (2) searching the citations of included studies, and (3) searching Google 
software using the same keywords employed in the original database search. 

Record Selection (eligibility criteria)

The eligibility criteria were formatted according to the PICOS framework (Population, Intervention, 
Comparison, Outcomes, Study Design) as follows:

Inclusion criteria:
 • Population: patients with any type or stage of cancer.
 • Intervention: morphine of any dose, route, or setting (home-based care, in a hospital setting, or out-

patient).
 • Comparison: not specified.
 • Outcomes: any survival data, death/mortality, or recurrence.
 • Study design: any original study design with >5 cases.
• Reports published in any language.

https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Table-1-PM.-37036-.pdf
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Exclusion criteria: 
 • Non-original research (review articles, editorials, commentaries)
 • Case reports and case series with less than 5 patients
 • Studies that described morphine intake in cancer patients without reporting survival data (or death 

or recurrence)
 • Abstract-only publication
 • Duplicated records
 • Irrelevant outcomes (respiratory depression, pain, stroke, quality-of-life, etc.)

Data Extraction and Methodological Quality Assessment

A standardized data collection form was developed to ensure consistency in extracting relevant 
information from each report. The form included fields for patient demographics (age, gender), 
clinical presentation (cancer type, metastasis, patient setting), morphine characteristics (morphine 
equivalent daily dose (MEDD, mg/day)), and clinical outcomes (survival, death, recurrence). Differ-
ent survival measures were of interest: overall survival (OS), cancer-specific survival (CSS), progres-
sion-free survival (PFS), and recurrence-free survival (RFS). Morphine administration was catego-
rized into low dose (MEDD <60 mg/day), moderate dose (MEDD 60-299 mg/day), high dose (MEDD 
300-599 mg/day), and very high dose (MEDD >600 mg/day) 17. We used the categorization system 
instead of dealing with it as a continuous variable because, in most studies, the MEDD data were 
provided as a range.

Before full-scale data extraction, the form was pilot-tested on a small subset of studies to ensure its 
reliability and comprehensiveness. Any discrepancies identified during this phase were resolved, and 
the form was refined accordingly. Two independent reviewers extracted data from each included study. 
This process involved a thorough review of each report to capture all relevant information. Where nec-
essary, the reviewers contacted the original authors (through emails, ResearchGate, or LinkedIn) for 
clarification on specific data points.

Discrepancies between the reviewers were resolved through discussion and, if necessary, consulta-
tion with a third reviewer. This approach minimized the risk of data extraction errors and ensured the 
accuracy of the collected data. The methodological quality of the included reports was assessed using 
the Newcastle Ottawa Scale for Observational studies18. Each study is assessed over three domains: 
selection (4 questions, 4 stars), comparability (1 question, 2 stars), and outcome (3 questions, 3 stars). 
Finally, each study is given an overall quality of good (3-4 stars in selection plus 1-2 stars in comparability 
plus 2-3 stars in outcome), fair (2 stars in selection, 1-2 stars in comparability, and 2-3 stars in outcomes), 
or poor (0-1 star in selection, 0 stars in comparability, and 0-1 star in outcome). 

Data Analysis

Statistical analyses used STATA (Version 18, Stata Corp, USA), following a predefined plan without ad-
justments. We used the pooled effect size [ES] and its corresponding 95% confidence interval (CI) to 
report the pooled incidence rate for survival, death, and recurrence. Additionally, we pooled the re-
ported hazards ratio (HR) of the adjusted Cox-proportional Hazards model of survival or death across 
included studies. Given the highly heterogeneous samples pooled at baseline, a pooled meta-analysis 
was deemed infeasible. Therefore, subgroup analyses were done to account for these factors. We em-
ployed a random-effects model and used the last observation carried forward method to handle data 
heterogeneity and minimize missing data risks19. Heterogeneity was quantified using the I2 statistic, with 
significant heterogeneity defined as I2>40%20. Sensitivity analyses tested the robustness of results with 
Galbraith plots identifying outliers, and publication bias was assessed with funnel plots and asymmetry 
tests (if >10 studies are reported)21.

Subgroup analyses examined potential effect modifiers, such as assessment period, morphine dos-
age (low, moderate, high, very high), and route of administration (oral, IV, etc.). Meta-regression as-
sessed the impact of study-level covariates (sample size, mean age, gender (male %), metastasis rate (%), 
and morphine dose/route of administration). We adjusted for multicollinearity, defined with variance 
inflation factor – VIF >522. Model fit was assessed with the adjusted R-squared (higher values reflect 
better fit). Variables reported by at least five studies were eligible for subgroup and meta-regression 
(significant heterogeneity is mandatory)23.
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RESULTS

Literature Search Results

The results of the literature search and study selection processes are illustrated in Figure 1. In summary, 
we identified 1930 records from the literature search, of which 837 were ruled out as duplicates through 
EndNote Software. Following the screening of 1093 titles and abstracts, only 95 articles were sought for 
full-text retrieval, four of which were inaccessible. The main (first and corresponding) authors of these 
articles were contacted, but no response was received. Fifty-eight articles were then excluded because 
they reported pain data without survival outcomes (n = 51) or they reported irrelevant outcomes like 
quality-of-life, mental status, respiratory outcomes, or stroke (n = 7). Finally, 33 studies were included, 
reporting 373,882 cancer patients3-6,11-13,17,24-48.

Figure 1. PRISMA diagram showing the results of the systematic literature search.

Baseline Characteristics of Included Studies

A total of 33 studies were included in the systematic review and meta-analysis (Table 1), which explored 
the impact of morphine consumption on cancer-related outcomes, including death, survival, and recur-
rence. These studies spanned across various countries and encompassed diverse care settings, including 
home-based (n = 16) and hospital-based (n = 17) environments. Most evidence was driven from the 
United States (n = 10) followed by Taiwan (n = 5). The studies varied in design, with most being retro-
spective chart reviews, cohort studies, and registry-based analyses. A small number of studies were 
prospective cohorts or randomized controlled trials.

The sample sizes of the included studies varied significantly, ranging from as few as 9 participants to 
over 336,000 participants, reflecting the wide range of study designs and populations examined. The 
cancer stages of the participants were generally not described, with some studies focusing specifically 
on advanced cancer stages. The majority of the studies did not involve surgical interventions, although 
a few did include surgery as part of the treatment protocol.
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Morphine administration routes differed across studies, with oral (n = 21) and intravenous (IV; n = 
14) routes being the most commonly reported. The morphine equivalent daily dose (MEDD) and total 
morphine equivalent dose (TMED) also varied widely, with some studies reporting specific doses while 
others only provided ranges or did not report dose information at all. It ranged from as low as 0.01 to 
above 5000 mg. The demographic characteristics of the study populations indicated a broad age range, 
with mean ages typically ranging from the 50s to 70s. 

Data regarding the number of cancer cases stratified by cancer type, along with the reported rate 
of metastasis, is reported in Table 2. Overall, 373,882 cancer patients were investigated, most of whom 
had non-specified cancer type (362114, 96.85%) followed by breast cancer (3434, 0.919%), colorec-
tal cancer (2217, 0.592%), and lung cancer (1194, 0.319%), respectively. Meanwhile, skin cancer (10, 
0.0026%), ovarian cancer (30, 0.0080%), and nervous system (10, 0.0026%) cancers were the least in-
vestigated types. Metastasis was reported by six studies6,11,24,25,30,40, with an overall rate of 69.59% with 
varying rates based on the site of metastasis.
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Methodological quality of included studies

The summary of the methodological quality of the included studies is provided in Table 3. Overall, most 
studies had good quality, while 10 studies3,5,6,17,27,31,34,35,38,39 had fair quality (due to lack of confounding 
control through matching or regression models) and 1 study29 had poor quality (due to lack of confound-
ing control and inadequate follow-up period).
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Overall Survival

Subgroup analysis

The subgroup analysis revealed that morphine dose (p = 0.001), route of administration (p = 0.001), and 
follow-up time (p = 0.001) significantly modified the observed survival (Figure 2). In terms of morphine 
MEDD, low morphine dose was the most commonly investigated one followed by high doses. Very high 
doses were associated with the lowest survival rates of 13% [95% CI: 3-24%]. Meanwhile, low morphine 
dose resulted in the greatest survival of 41% [95% CI: 35-47%].

Figure 2. Forest 
plot showing the 
overall survival rate 
of cancer patients 
receiving morphine 
stratified by fol-
low-up period and 
morphine dosage 
and route of admin-
istration.



9 MORPHINE AND CANCER-RELATED OUTCOMES

Regarding the morphine route of administration, oral morphine was the most frequently reported 
route followed by intravenous administration. Intravenous morphine was associated with the greatest 
survival rate of 47% [95% CI: 40-54%] followed by transdermal [40%; 95% CI: 8-71%], subcutaneous 
[36%; 95% CI: 25-47%], and oral morphine [31%; 95% CI: 25-38%]. Intrathecal morphine resulted in the 
lowest survival [16%; 95% CI: 8-24%].

The rate of overall survival changed variably over time showing a slight negative trend over the 
whole follow-up time (Figure S1). The Galbraith plot showed 4 outliers from all analyzed subgroups (Fig-
ure S2), and there was no risk of publication bias (Figure S3) based on Egger’s regression test (p = 0.43).

Pooled meta-analysis of Cox-proportional hazards models

The pooled meta-analysis of the Cox-proportional hazards models of the odds of survival with morphine 
consumption is shown in Figure 3. The morphine route of administration (p = 0.01) and follow-up period (p 
= 0.001) were the only determinants of the observed risk. Specifically, the intrathecal route was the only 
route to show a reduction in the odds of survival (HR = 0.65; 95% CI: 0.44-0.85). This reduced risk was only 
observed at 10 months (HR = 0.93; 95% CI: 0.90-0.96) and 40 months (HR = 0.75; 95% CI: 0.55-0.95).

Figure 3. Forest plot of the Cox proportional hazards models investigating the odds of overall survival 
among cancer patients receiving morphine.

https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-1-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-2-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-2-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-3-PM.-37036.pdf
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Meta-regression analysis

The meta-regression analysis revealed that neither the follow-up period nor the morphine dose were 
significant determinants of the observed risk (Table 4). However, the route of administration was the 
only significant determinant of the observed risk, with intravenous morphine showing greater odds of 
survival compared to oral one (coefficient = 0.163, p = 0.001). The model fit was poor (R2 = 6.42%) and 
residual heterogeneity was substantial (I2 = 99.87%).

Mortality Rate

Subgroup analysis

The subgroup analysis revealed that morphine dose (p = 0.001), route of administration (p = 0.001), 
and follow-up time (p = 0.001) significantly modified the observed survival (Figure 4). In terms of 
morphine MEDD, a low morphine dose was the most commonly investigated one followed by a mod-
erate dose. High morphine dose was associated with the highest death rate of 40% [95% CI: -2, 81%]. 
Although a very high dosage resulted in the lowest death rate of 11%, this finding was based only on 
one observation. Meanwhile, a moderate dose was associated with the next lowest death rate of 20% 
[95% CI: 9-30%].

Regarding the morphine route of administration, intravenous morphine was the most frequently re-
ported route followed by oral administration. Oral and intravenous routes had quite similar death rates 
of 22% [95% CI: 9-35%] and 26% [95% CI: 19-34%], respectively.

The mortality rate changed variably over time showing a slight negative trend over the whole fol-
low-up time (Figure S4). The death rate was highest in the early follow-up period and reached a plateau 
at 70 months. The Galbraith plot showed a heterogeneous distribution of effects across the regression 
line with no substantial outliers (Figure S5), and there was no risk of publication bias (Figure S6) based 
on Egger’s regression test (p = 0.51).

Pooled meta-analysis of Cox-proportional hazards models

The pooled meta-analysis of the Cox-proportional hazards models of the risk of death with morphine 
consumption is shown in Figure 5. Morphine dose (p = 0.001) and follow-up period (p = 0.001) were the 
only determinants of the observed risk. Specifically, oral morphine revealed the highest mortality risk 
[HR = 16.09; 95% CI: 6.29, 25.89] followed by intravenous morphine [HR = 4.00; 95% CI: 1.29, 6.71]. This 
risk was only observed with high [HR = 28.80; 95% CI: 27.89, 29.71] and very high [HR = 27.89; 95% CI: 
26.75, 29.03] doses of morphine. This imposed risk was observed during the time period from 6 to 60 
months.

https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-4-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-5-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-6-PM.-37036.pdf
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Meta-regression analysis

The meta-regression analysis revealed that both the follow-up period and morphine dose were not 
significant determinants of the observed risk (Table 5). However, the route of administration was the 
only significant determinant of the observed risk, with combined oral, IV, and SC revealing higher risk 
compared to the oral route (coefficient = 0.531, p = 0.001). The model fit was poor (R2 = 25.55%) and 
residual heterogeneity was substantial (I2 = 99.99%).

Recurrence Rate

Subgroup analysis

The subgroup analysis revealed that morphine dose (p = 0.001), route of administration (p = 0.001), and 
follow-up time (p = 0.001) significantly modified the observed recurrence rate (Figure 6). Intravenous 
morphine was associated with the greatest recurrence rate of 38% [95% CI: 33-42%] followed by oral 

Figure 4. Forest plot showing mortality rate of cancer patients receiving morphine stratified by fol-
low-up period and morphine dosage and route of administration.
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morphine [28%; 95% CI: 22-34%]. Moderate doses had the greatest recurrence rate of 46% [95% CI: 38-
54%], while low doses had the lowest rates [27%; 95% CI: 24-31%].

In terms of time, recurrence showed the highest rate during the early follow-up period with a con-
stant progressive negative sleep over time (Figure S7). The death rate was highest in the early follow-up 
period and reached a plateau at 70 months. The Galbraith plot showed a heterogeneous distribution 
of effects across the regression line with no outliers (Figure S8). Publication bias assessment was not 
feasible, given the small sample size.

Figure 5. Forest plot of the Cox proportional hazards models investigating the risk of mortality among 
cancer patients receiving morphine.

https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-7-PM.-37036.pdf
https://www.wcrj.net/wp-content/uploads/sites/5/2025/06/Supplementary-Figure-8-PM.-37036.pdf
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Meta-regression analysis

The meta-regression analysis revealed that all investigated factors were significant determinants of can-
cer recurrence (Table 6). Specifically, a one-month increase in the follow-up period reduced the risk of 
recurrence (coefficient = -0.0023, p =0.0001), and moderate morphine dose results in greater recur-
rence risk compared to low dosage (coefficient = 0.132, p = 0.0001).

Figure 6. Forest plot showing the rate of recurrence of cancer patients receiving morphine stratified by 
follow-up period and morphine dosage and route of administration.



14 MORPHINE AND CANCER-RELATED OUTCOMES

DISCUSSION

This systematic review and meta-analysis aimed to evaluate the impact of morphine on cancer-related 
outcomes, specifically focusing on survival, death, and recurrence rates among cancer patients. The results 
of the study indicate a complex relationship between morphine administration and cancer prognosis, with 
significant variability observed across different doses, routes of administration, and follow-up periods.

Morphine and Cancer Survival

The analysis revealed that morphine dosage significantly influences survival outcomes, with very high 
doses being associated with the lowest survival rates. This finding aligns with previous literature sug-
gesting that higher doses of opioids, including morphine, may have immunosuppressive effects, po-
tentially facilitating tumor progression and metastasis7. The low survival rates observed with very high 
doses of morphine may be attributed to these biological effects, which could counteract the analgesic 
benefits of morphine in cancer patients.

Interestingly, the study also found that intravenous administration of morphine was associated with 
the highest survival rates, followed by transdermal, subcutaneous, and oral routes. This could be due to 
the pharmacokinetic advantages of intravenous administration49, which allows for more controlled and 
efficient drug delivery. This could potentially minimize the systemic effects that could contribute to poor 
survival. However, the survival advantage of intravenous morphine needs to be interpreted cautiously, as 
it could also reflect patient selection biases. For instance, intravenous morphine might be administered to 
patients who are already receiving intensive care and monitoring, thus artificially inflating survival rates.

Morphine and Mortality

The analysis of mortality rates revealed a somewhat paradoxical finding: high doses of morphine were 
associated with the highest death rates, while very high doses were linked to the lowest death rates, 
albeit this latter finding was based on limited data. This paradox may be explained by the possibility that 
very high doses are administered in palliative care settings, where the primary goal is comfort rather 
than prolongation of life. In such contexts, the lower death rates might reflect the shorter time patients 
survive under such care, rather than an actual reduction in mortality risk.

Moreover, oral morphine was associated with a higher mortality risk compared to intravenous mor-
phine, which is consistent with the idea that the route of administration plays a critical role in deter-
mining morphine’s effects on cancer outcomes50. Oral morphine undergoes first-pass metabolism in the 
liver, which could lead to the production of metabolites that might be more harmful than the parent 
compound, thereby increasing mortality risk51. On the other hand, intravenous administration bypasses 
this process, which might account for its association with lower mortality51.

Morphine and Cancer Recurrence

The recurrence analysis highlighted that moderate doses of morphine were linked to the highest recur-
rence rates, while low doses were associated with the lowest recurrence rates. This dose-response re-
lationship suggests that morphine’s impact on recurrence might be dose-dependent, with higher doses 
possibly promoting tumor recurrence. This could be due to the immunosuppressive effects of opioids, 
as previously mentioned52, or through the activation of specific pathways that facilitate tumor cell sur-
vival and proliferation53.

The finding that intravenous morphine was associated with the highest recurrence rates further 
complicates the narrative, as it contrasts with the survival analysis where intravenous morphine ap-
peared beneficial. This discrepancy might be explained by the fact that survival and recurrence are not 
necessarily inversely related; a patient might survive longer with their disease in a managed state, only 
to experience a recurrence later54. This reinforces the idea that morphine’s effects are multifaceted and 
may vary depending on the clinical context and the specific outcomes being measured.

Implications for Clinical Practice

The findings of this study have important implications for clinical practice. Firstly, they highlight the 
need for careful consideration of morphine dosage in cancer patients, as higher doses are associated 
with poorer outcomes in terms of survival and recurrence. Clinicians should weigh the analgesic bene-
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fits of higher doses against the potential risks, particularly in patients with advanced cancer who may 
already be at higher risk of poor outcomes.

The study also underscores the importance of the route of administration, with intravenous mor-
phine appearing to offer some survival benefits, though at the cost of higher recurrence rates. This 
suggests that intravenous morphine might be more appropriate for certain patient populations, partic-
ularly those requiring intensive pain management and monitoring, but less so for those at risk of tumor 
recurrence.

Finally, the results point to the need for more personalized approaches to morphine administration 
in cancer patients, where factors such as patient demographics, cancer type, and stage, as well as indi-
vidual response to morphine, are taken into account. Future research should focus on elucidating the 
mechanisms underlying the dose- and route-dependent effects of morphine on cancer outcomes, which 
could lead to more targeted and effective pain management strategies in this population.

Limitations

Despite the strengths of this systematic review and meta-analysis, several limitations must be acknowl-
edged. The included studies were highly heterogeneous in terms of design, population characteristics, 
and morphine administration protocols, which limits the generalizability of the findings. Additionally, 
the observational nature of most included studies raises the possibility of residual confounding, even 
though efforts were made to adjust for known confounders. Furthermore, some outcomes were not 
investigated such as cancer-specific survival, recurrence-free survival, and progression-free survival. 
Also, no cancer-specific data were available and this could account for the high level of residual hetero-
geneity in our meta-regression models which show that while the route of administration of morphine 
was a predictor of the observed risk, it accounted for a small proportion of the heterogeneity in these 
outcomes. Future studies should investigate other known risk factors of cancer survival, death, and re-
currence and incorporate them into their regression models.

The meta-analysis was also limited by the lack of detailed reporting on certain variables, such as the 
precise timing of morphine administration relative to cancer treatment, which could have influenced the 
outcomes. Furthermore, the categorization of morphine doses based on MEDD, while necessary due to the 
variability in reporting, may have oversimplified the relationship between morphine and cancer outcomes, 
as it does not account for individual patient factors such as opioid tolerance or the presence of comorbidities.

CONCLUSIONS

This systematic review and meta-analysis provide evidence that morphine’s impact on cancer-related 
outcomes is complex and influenced by both the dose and route of administration. While morphine 
remains a cornerstone of pain management in cancer patients, these findings suggest that higher doses 
and certain routes of administration may be associated with poorer outcomes in terms of survival and 
recurrence. Clinicians should consider these factors when prescribing morphine to cancer patients and 
strive to balance effective pain management with the minimization of potential risks. Further research 
is needed to better understand the mechanisms behind these effects and to develop more nuanced 
guidelines for the use of morphine in cancer care.
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