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Does it depend on the situation?

Opioids and survival in patients 
• Cancer pain

– Other symptoms

• Chronic non-cancer pain
• Acute pain
• Surgical pain

– Intra-op
– Post-op

• Drug addicts
– rehab



Who thinks opioids affect survival in 
cancer pain?

Positively
Negatively  

How?

Does it depend on the opioid?



Overview 

• What are opioids? 

– Are all opioids the same?

– How do opioids work?

• Why would opioids affect survival

• Do opioids affect survival

• Implications in the palliative medicine setting



What are opioids? 

• Chemically diverse molecules

• Common property -
activate opioid receptors

• Disparate physicochemical and 
pharmacological properties 

– Act in different ways on the opioid receptor

– Act via non-opioid receptors





Biological roles of opioids

• Endogenous opioids  

– Homeostasis

• pain modulation, GI tract regulation, hormone and 
immune modulation

• Exogenous (prescribed) opioids 

– Pain, diarrhoea, cough, dyspnoea, addiction



Effects of opioids on different 
organ systems

System Effects 

Gastrointestinal Constipation, xerostomia, nausea and vomiting, delayed gastric

emptying, gastro-oesophageal reflux, constriction of the sphincter of

Oddi

Neurological Analgesia, delirium, hallucinations, sedation, myoclonus,

hyperalgesia, seizures, headaches, euphoria, dysphoria, dependency

Cardiovascular Bradycardia, hypotension

Pulmonary Respiratory depression, decreased cough reflex, non-cardiogenic

pulmonary oedema

Urological Urine retention, decreased urine production

Endocrinological Hypogonadism/sexual dysfunction, osteoporosis

Immunological Possible effects on neutrophil, macrophage, natural killer cell, T cell

and cytokine function

Boland et al, Clinical Medicine 2013



How opioids affect survival - Acute

Methadone

Respiratory 

depression

SurvivalProlonged 

QTc interval 

Opioids

Adapted from Boland et al, 
Pain 2015



How opioids affect survival - Chronic



How opioids affect survival - chronic

Gach et al, 2011



How opioids affect survival

Boland et al, Pain 2015



Opioid immune interactions

Boland et al, BJC 2014



• Methadone, oxycodone and diamorphine 
inhibited the production of IL-6 by IL-2 
stimulated PBMCs

• Anticancer immunity unaffected



Opioid immune interactions

Boland et al, BJC 2014



How opioids affect survival

Boland et al, Pain 2015





Findings 

• Five human studies, assessed the effects of 
opioids (all morphine) on the immune system 
in patients with cancer

• All evaluated the effect of on immunologic 
end points – effects variable

• None measured clinical effects



How opioids affect survival

Boland et al, Pain 2015



Systematic review methodology
a priori protocol according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines

• Embase
• MEDLINE(R) 
• Web Of Science
• CINAHL
• ClinicalTrials.gov 

• Conference Proceedings Citation Index

• International Clinical Trials Registry Platform 

• Cochrane Database of Systematic Reviews 

• Database of Abstracts of Reviews of Effect 

• Cochrane Central Register of Controlled Trials 

• NHS Economic Evaluation Database



Inclusion criteria 

Studies which assessed the effect of opioids on 
survival of adults with cancer

RCTs, cohort studies, prospective and 
retrospective observational studies, and 
database analysis



Exclusion criteria 

Surgery (eg, opioids for perioperative pain)

Opioids taken recreationally

Opioids used for addiction

Study types: case studies







End of life studies 
(last days or weeks of life)

• 13 studies

• GRADE criteria: 11 very low and 2 low quality

• 11 retrospective studies and 2 secondary data 
analysis

• mean sample size was 254 patients

• Some just measured opioid dose in last days 
of life







EOL Studies - Effect of opioids on 
survival

• 5 indicated a potential association of 
increased survival with higher doses of opioids 
or increases in opioid dose in the last days of 
life 

• 5 reported no relationship between survival 
and overall dose or change in opioid dose

• 3 reported higher opioid dose or increasing 
doses of opioids associated with a shorter 
survival



Portenoy et al. 

Best quality EOL study - secondary data analysis

• IVME >20 mg/d equally associated with a 
shorter survival compared with ≤17 mg/d

• Mean survival

– 27 d for patients on ≤17 mg/d IVME vs. 

12 d for patients on 20-25 mg/d IVME

• Opioid dose accounted for 6%-8% of the overall 
effect on survival (depending on the analysis)



Studies in patients with a longer 
prognosis (months to years)

• 7 studies

• GRADE criteria: 3 studies were moderate, 3 
were low and 1 was very low quality

• 3 RCTs, 3 prospective studies, and 1 
retrospective study

• Mean sample size was 485 patients







Longer prognosis studies - Effect of 
opioids on survival

• 6/7 studies (3 RCTs, 2 of the 3 prospective 
studies and the retrospective study) described 
a potential association between strong 
systemic opioid use or increasing dose and 
shorter survival.

• Did not have survival as a primary, 
appropriately powered, endpoint

• Differences between opioids not determined

• Plus….



Limitations of the included studies

• P - mostly mixed cancers
– Some studies used discrete population with a very 

limited life expectancy such as hospice admission.

• I - The starting point for opioid use, the duration 
of opioid administration, or when data were 
recorded differed between studies.

• C - the control groups were not directly matched 
(ie, not patients who had refractory severe 
symptoms but did not choose opioids).

• O - The time point from which survival was 
measured varied



Also…

Greater analgesic requirements and shorter 
survival is likely to be mediated by painful 
progressive cancer…



Opioids and infection
Evidence that certain opioids can suppress the 
anti-infection arm of the immune system and 
could increase the risk of infection

(Dublin et al., 2011).



Opioids and infection

• Correlation between the administration of 
morphine or oxycodone and the development 
of infections in patients with cancer pain

• Retrospective

• More patients treated with morphine 
developed infections than those patients 
treated with oxycodone (odds ratio = 3.6)

(Suzuki et al., 2013).



Chronic Non-Cancer Pain

• Retrospective cohort study in Tennessee 

– not palliative or end-of-life care

• 22,912 new long-acting opioids and controls

– analgesic anticonvulsants/TCAs 

• HR 1.64 all-cause mortality 

• HR 1.90 out-of-hospital deaths 

• HR 4.16 first 30 days of treatment 

Ray, JAMA, 2016



Chronic Non-Cancer Pain - methadone

• Retrospective cohort study in Tennessee 
– not palliative or end-of-life care

• 32,742 morphine SR (90 mg/d); 6014 
methadone (40 mg/d)

• Methadone had a 46% increased risk of death; 
HR 1.46 

• ≤20 mg/d methadone associated with an 
increased risk of death (HR 1.59) relative to 
<60 mg/d morphine

Ray, JAMA int med, 2015



Non-cancer: COPD

• Retrospective population-based cohort study

• COPD patients prescribed opioids are more likely to:

– Attend ED

– Have pneumonia 

– Die within 30 days of starting opioids

• COPD or pneumonia-related mortality (HR 2.16, p<0.0001) 

• All-cause mortality (HR 1.76,p<0.0001)

• Association (not causation)

– ?worsening illness necessitating opioids

Vozoris et al, 2016



COPD

• Population based cohort study in Sweden

• 2249 patients starting LTOT for COPD

• Dose response relationship of opioids with 
mortality

– ≤30 mg OME/d not associated with increased 
mortality 

Ekström et al, 2014



HIV

• Prospective study of HIV-infected patients 
receiving ART and matched uninfected patients

• 16,989 HIV-infected and 47,613 uninfected

• Long-term opioids associated with an increased 
risk of death

– HR 1.46 HIV-infected patients

– HR 1.25 uninfected patients

– Especially ≥50 mg OME/d

Weisberg et al, 2015



Cancer surgery



Some opioids have been associated with 
decreased survival in different groups

Mostly retrospective studies

Opioids – silent killers?



Is there a not so silent killer?



Cancer

Opioids

Immune system

Pain

Cancer pain



Opioid-induced immunomodulation 
- in patients at risk of cancer/infection 

Boland et al, BJC 2014

Cancer/

infection



Implications for patients

• Not important in `end of life` care
• Further research with clinical outcomes in 

patients with a good prognosis

Good pain control is vital
• Multimodal analgesia 

– Optimise non-pharmacological interventions
– Other interventions
– Optimise non-opioid analgesia
– Lower doses of opioids

• Less toxic opioids/route???



Thank you - Questions?


