
This is a repository copy of The relationship between pain, analgesics and survival in 
patients with advanced cancer; a secondary data analysis of the international European 
palliative care Cancer symptom study..

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/155541/

Version: Published Version

Article:

Boland, Jason W., Allgar, Victoria orcid.org/0000-0002-5228-2623, Boland, Elaine G. et al. 
(4 more authors) (2019) The relationship between pain, analgesics and survival in patients
with advanced cancer; a secondary data analysis of the international European palliative 
care Cancer symptom study. European journal of clinical pharmacology. ISSN 1432-1041 

https://doi.org/10.1007/s00228-019-02801-2

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



CLINICAL TRIAL

The relationship between pain, analgesics and survival in patients
with advanced cancer; a secondary data analysis of the international
European palliative care Cancer symptom study.

Jason W Boland1
& Victoria Allgar2 & Elaine G Boland3

& Mike I Bennett4 & Stein Kaasa5,6,7 &

Marianne Jensen Hjermstad5,6,7
& Miriam Johnson1

Received: 13 August 2019 /Accepted: 18 November 2019
# The Author(s) 2019

Abstract

Purpose Opioids reduce cancer-related pain but an association with shorter survival is variably reported. Aim: To investigate the

relationship between pain, analgesics, cancer and survival within the European Palliative Care Cancer Symptom (EPCCS) study

to help inform clinical decision making.

Methods Secondary analysis of the international prospective, longitudinal EPCCS study which included 1739 adults with advanced,

incurable cancer receiving palliative care. In this secondary analysis, for all participants with date of death or last follow up, a multilevel

Weibull survival analysis examined whether pain, analgesics, and other relevant variables are associated with time to death.

Results Date of death or last follow-up was available for 1404 patients (mean age 65.7 [SD:12.3];men 50%). Secondary analysis

of this group showed the mean survival from baseline was 46.5 (SD:1.5) weeks (95% CI:43.6–49.3). Pain was reported by 76%;

60%were taking opioids, 51% non-opioid analgesics and 24% co-analgesics. Opioid-use was associated with decreased survival

in the multivariable model (HR = 1.59 (95% CI:1.38–1.84), p < 0.001). An exploratory subgroup analysis of those with C-

reactive protein (CRP) measures (n = 219) indicated higher CRP was associated with poorer survival (p = 0.001). In this model,

the strength of relationship between survival and opioid-use weakened (p = 0.029).

Conclusion Opioid-use and survival were associated; this relationship weakened in a small sensitivity-testing subgroup analysis

adjusting for CRP. Thus, the observed relationship between survival and opioid-use may partly be due to tumour-related

inflammation. Larger studies, measuring disease activity, are needed to confirm this finding to more accurately judge the benefits

and risks of opioids in advanced progressive disease.
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Introduction

Pain is common in patients with advanced cancer. [1] Pain

might be associated with a poorer prognosis, but the evidence

is mixed. [2–6] Opioids, used to reduce pain, [7] might reduce

immunity and survival, which might limit their use and in-

crease suffering. [8–13] A systematic review showed that,

although findings from individual studies were variable, opi-

oids tended not to affect survival in the last days to weeks of

life, but there was a possible association with shorter survival

with longer term opioid-use. [14] These were mostly poor

quality studies where the effect of opioids on survival was

not the primary outcome. [14] The findings of this systematic

review are supported by subsequent publications. [13, 15–17]

Retrospective studies in patients in the last weeks of life have

shown no statistically significant effect of opioids on survival.
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[15, 16] Prospective studies of patients with advanced cancer,

in the last months of life, reported that patients taking opioids

had a decreased survival compared to those not taking opioids.

[13, 17] Thus, data to date report an association between opi-

oids and survival in patients with advanced cancer only over

months of administration.

Patients with aggressive or advanced disease are likely to

have increased pain (triggering opioid prescribing) and shorter

survival, confounding an independent association between opi-

oids and survival. [6, 18–22] Symptomatic patients may also

have worse Karnofsky Performance Status (KPS), (a measure

of functional status), itself an independent predictor of survival.

[4, 23–26] Long-term data exploring the association between

pain, opioids and survival are limited, but it is vital to address

this concern to more accurately judge the benefits and risks of

opioids in advanced progressive disease. [8]

Aim

To investigate the relationship between pain, analgesic use

and survival within the European Palliative Care Cancer

Symptom (EPCCS) study. Our null hypothesis was that there

is no relationship between these variables and survival.

Methods

Study design

Secondary analysis of participants in the prospective, lon-

gitudinal EPCCS cohort study. [27] Site recruitment, sites

and patient eligibility criteria have been published. [27]

The first clinical assessment (baseline) was performed up-

on study inclusion. Subsequent follow-up, either at hospi-

tal or by mail were monthly ± one week, for at least six

months if possible.

Eligible participants were consenting adults (≥18 years)

with advanced, incurable cancer enrolled in the centre’s palli-

ative care programme and able to comply with study proce-

dures. Patients with severe cognitive impairment (<4/8 on the

four-item version of the Mini-Mental State Examination) and

thought to be imminently dying by the clinical team were

excluded.

Demographic data (age, sex) and clinical data (type and

stage of cancer at diagnosis) was collected at baseline. The

baseline demographics have been published previously. [27]

Data collected at each visit can be seen in Supplementary

Table 1.

A retrospective recording of date of death was performed in

February 2014, around 6 months after the last patient was

included. Details of these have been published. [27]

Statistical analyses

The characteristics of the patients are presented for the base-

line assessment usingmean (sd), minimum andmaximum or n

(%).

Survival was determined from the date of first assess-

ment to the date of death or date of last follow-up. [, 28]

To examine the association between pain, analgesics and

time to death a multilevel Weibull survival analysis model

was used. Multilevel models consider repeated observa-

tions to be ‘nested’ within participants and accommodate

data in which the number and timing of observations vary

among participants. Hazard ratios and 95% confidence

intervals (CIs) are presented. Model fitting procedures

were carried out using the mestreg command of STATA/

SE-14. To account for individual heterogeneity, a random

effect at the individual level was included. The statistical

significance of each covariate was tested with a t-test (es-

timate/standard error). Statistical significance was tested

on the univariable analysis for each covariate and multi-

variable models. Models 1–3 explored the relationship

between pain scores and use of each type of analgesic

medication (non-opioid analgesics, opioids, co-analgesics)

and the association with survival, adjusted for age, sex,

stage and KPS. The interaction of pain and each type of

analgesic medication was also explored. The full model

(Model 4) included all three types of analgesic medication

(non-opioid analgesics, opioids, co-analgesics) and pain,

adjusted for age, gender, stage of cancer and KPS. Model

5 included, in addition to the variables in Model 4, C-

reactive protein (CRP), to explore the influence of sys-

temic inflammation/disease activity on survival.

Al l ana lyses were under taken on STATA SE

(StataCorp.2015. Stata Statistical Software: Release-14.

College Station, TX:StataCorp LP).

Ethics

Ethics approval was obtained at each EPCCS recruiting

site. The study was performed according to the

Declaration of Helsinki and was registered in the

ClinicalTrials.gov database (No.NCT01362816). No

further ethical approval was necessary for this

secondary analysis of anonymised data [http://www.hra.

nhs.uk].

Results

Patient characteristics

The original study included 1739 patients with baseline

data (mean age 65.8 years (SD: 12.4) range 21–97; men
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50%). The baseline characteristics are shown in Table 1.

During the study, 1090 patients died (date of death

missing for 25) and 339 were alive at the last follow-

up. Information about vital status was missing for 310

patients, hence there are 1404 with a date of death or

last follow-up date for the remaining analysis. Table 1

shows this group was comparable to the total sample on

the key characteristics.

Severity of pain and analgesic use

Baseline

Pain was reported by 76% (Table 1). Table 2 shows that 60%

of patients were taking opioids, 51% were taking non-opioid

analgesics and 24% co-analgesics. There was a statistically

significant association between the presence of pain and each

Table 1 Descriptive characteristics at baseline

Total sample

n = 1739

Date of death or last follow-up

n = 1404

Mean (sd) Min-Max (n)

or n (%)

Mean (sd) Min-Max (n)

or n (%)

Age 65.8 (12.4), 21–97 (1738) 65.7 (12.3), 23–97 (1403)

Sex Female 871 (50%) 696 (50%)

Male 866 (50%) 708 (50%)

Missing 2 2

Stage Metastatic/disseminated 1437 (84%) 1162 (84%)

Local/locally advanced 284 (16%) 229 (16%)

Missing 18 13

Cancer type Cancer of the digestive organs 528 (31%) 443 (32%)

Cancer of the respiratory organs 345 (20%) 292 (21%)

Malignant bone tumours 8 (1%) 8 (1%)

Skin cancer inc. malignant melanoma 37 (2%) 29 (2%)

Malignant connective and soft tissue tumours 40 (2%) 32 (2%)

Breast cancer 287 (17%) 212 (15%)

Gynaecological cancer 103 (6%) 77 (6%)

Cancer of the male genital organs 129 (8%) 99 (7%)

Urinary cancer 79 (5%) 67 (5%)

Tumours of the CNS 27 (2%) 25 (2%)

Malignant endocrine tumours 11 (1%) 11 (1%)

Secondary and ill-defined malignant tumours

and unspecified sites

23 (1%) 20 (1%)

Cancer of the head 61 (4%) 40 (3%)

Leukaemia’s and lymphomas 47 (3%) 39 (3%)

Multiple primary cancers 2 (<1%) 2 (<1%)

Missing 12 8

Non-opioid analgesics Yes 808 (47%) 701 (51%)

No 896 (53%) 678 (49%)

Missing 35 25

Opioids Yes 1012 (59%) 826 (60%)

No 694 (41%) 554 (40%)

Missing 33 24

Co-analgesics Yes 410 (24%) 332 (24%)

No 1279 (76%) 1033 (76%)

Missing 50 39

Brief Pain Inventory (BPI);

Average pain in the last 24 h

No pain 434 (26%) 330 (24%)

Mild 563 (33%) 459 (34%)

Moderate 451 (26%) 378 (28%)

Severe 250 (15%) 197 (14%)

Missing 41 40

Edmonton Classification System for

Cancer Pain (ECS-CP); Mechanism

of Pain

No pain

Any nociceptive combination of visceral and/or

bone or soft tissue pain

Neuropathic pain syndrome with or without any

combination of nociceptive pain

Insufficient information to classify

Missing

481 (28%)

868 (51%)

326 (19%)

24 (2%)

37

381 (28%)

712 (52%)

256 (19%)

22 (2%)

33

Karnofsky Performance Status (KPS) 67.0 (16.5) 10–100 (1724) 66.8 (16.3) 10–100 (1364)

C-reactive protein (CRP)

(subgroup n = 240)

55.0 (72.7), 0–379 (240) 58.5 (74.4), 1–379 (219)
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type of analgesic medication (Table 2). Patients were more

likely to take analgesic medications with a more severe pain

intensity (p < 0.001).

The relationship between pain, analgesic use
and survival

The mean survival from baseline was 46.5 (1.5) weeks (95%

CI:43.6–49.3). From the last assessment, the mean survival

was 38.8 (1.5) weeks (95% CI:35.9–41.8).

Table 3 shows the univariable analysis. Increasing age,

male gender and a higher KPSwere associatedwith a decrease

in the hazard of death (p < 0.001).

There was a higher hazard of death, associated with mod-

erate (1.24 (1.07, 1.45), p = 0.004) or severe (1.28 (1.05,

1.55), p = 0.013) pain, compared to no pain. For specific pain

classifications, compared with no pain, those with nociceptive

pain had an increased hazard of death (1.21 (1.06, 1.38), p =

0.005), but this relationship was not seen in those with neuro-

pathic pain, either alone or in combination with nociceptive

pain (p = 0.224). Opioid (1.88 (1.64, 2.17), p < 0.001) and co-

analgesic use (1.22 (1.05, 1.41), p = 0.007) were associated

with a higher hazard of death; non-opioid analgesic use (p =

0.142) was not. The survival curves for each type of analgesic

medication, pain severity and pain mechanism illustrate these

findings (Fig. 1).

Table 3 Univariable analysis for covariates and survival

Covariate Univariable

Hazard (95% CI) p value

Age 1.03 (1.02, 1.04) <0.001

Gender (Male) 1.96 (1.60, 2.40) <0.001

Stage of disease

Local/locally advanced 1.00

Metastatic/disseminated 1.03 (0.82, 1.30) 0.790

Non-opioid analgesics (Yes) 1.09 (0.97, 1.23) 0.142

Opioids (Yes) 1.88 (1.64, 2.17) <0.001

Co-analgesics (Yes) 1.22 (1.05, 1.41) 0.007

Brief Pain Inventory (BPI); Average pain in the last 24 h

No pain

Mild 1.00

Moderate 1.08 (0.94, 1.24) 0.264

Severe 1.24 (1.07, 1.45)

1.28 (1.05, 1.55)

0.004

0.013

Edmonton Classification System for Cancer Pain (ECS-CP): Mechanism of

Pain 1.00

No pain 1.21 (1.06, 1.38) 0.005

Any nociceptive combination of visceral and/or bone or soft tissue pain

Neuropathic pain syndrome with or without any combination of nociceptive pain 1.11 (0.93, 1.34) 0.224

Insufficient information to classify 1.14 (0.77, 1.70) 0.513

Karnofsky Performance Status (KPS) 0.961 (0.957, 0.964) <0.001

Table 2 Brief Pain Inventory (BPI): Average pain in the last 24 h by type of analgesic medication at baseline

Non-opioid analgesics* Opioids* Co-analgesics*

BPI: Average pain in the last 24 h Yes

683 (51%)

No

658 (49%)

Yes

800 (60%)

No

542 (40%)

Yes

322 (24%)

No

1006 (76%)

No pain

Mild

Moderate

Severe

95 (29%)

235 (52%)

220 (60%)

133 (68%)

229 (71%)

218 (48%)

149 (40%)

62 (32%)

87 (27%)

278 (61%)

274 (74%)

161 (83%)

235 (73%)

176 (39%)

97 (26%)

34 (17%)

32 (10%)

112 (25%)

114 (31%)

64 (33%)

291 (90%)

336 (75%)

251 (69%)

128 (67%)

*Statistically significant (p < 0.001) difference between BPI: Average pain in the last 24 h and patients taking each type of analgesic medication at

baseline
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To explore the relationship with pain, analgesics and sur-

vival, multivariable models were undertaken for each analge-

sic group and BPI pain and the interaction (models 1–3;

Table 4), adjusted for age and gender, stage of cancer and

KPS. As there was a strong association with BPI pain (p <

0.001), Edmonton Classification System for Cancer Pain

(ECS-CP): Mechanism of pain was excluded in the models

and BPI average pain in the last 24 h was used as the key

variable for pain measurement.

Model 1 (Table 4) shows that opioid-use was statistical-

ly significant (HR = 1.74 (95% CI:1.38–2.21), p < 0.001)

and Model 2 shows that co-analgesics use was statistically

significant (HR = 1.37 (95% CI:1.02–1.84), p = 0.034).

Model 3 shows that non-opioid analgesics was not statisti-

cally significant (p = 0.250). In models 1–3, the interaction

between pain and analgesic use was not statistically signif-

icant, so was not included in the full model (Model 4;

Table 4). Model 4 included each type of analgesic medica-

tion and pain, adjusted for age, gender, stage of cancer and

KPS. In this model, only opioid-use was associated with an

increased hazard of death (HR = 1.59 (95% CI:1.38–1.84),

p < 0.001).

C-reactive protein (CRP) was excluded from the main anal-

ysis above as data were only available at baseline in a small

subgroup (n = 219; 16%) who had a date of death or last

follow-up. An exploratory sensitivity analysis with a multivar-

iable model including CRP (Table 4, Model 5) revealed CRP

was statistically significantly related, with a higher hazard of

death for a unit increase in CRP (Hazard ratio = 1.004 (95%

CI:1.002–1.006), p = 0.001, Model 5). Only opioid-use

remained statistically significant in this model, although the

strength of relationship between decreased survival and

opioid-use weakened (HR = 1.38 (95% CI:1.03–1.85), p =

0.029).

Discussion

Overall analysis of these secondary data from unselected

adults with advanced, incurable cancer, treated in palliative

care units, showed that the only independent association

with poorer survival was opioids. Conclusions cannot be

drawn regarding causality from these observational data

and thus should be interpreted with caution. A subgroup

Fig. 1 Survival curves (days) for

use of each type of analgesic

medication (non-opioid analge-

sics, opioids, co-analgesics), av-

erage severity of pain in the last

24 h Brief Pain Inventory (BPI)

and pain mechanism (p-values are

presented in Table 3)
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analysis of those who had also had CRP measures showed

that the strength of relationship with opioids reduced. This

raises the hypothesis that the observed relationship be-

tween opioids and survival may be driven by both

tumour-related factors (inflammatory response from dis-

ease activity) and treatment-related factors (opioids).

Effect of demographics on survival

There was an increased hazard of death (1.96 (1.60, 2.40) for

males compared to females; breast cancer had better survival

than all other cancers. This is consistent with published

literature. [29] This might be partly explained by some cancers

in women being more amenable to treatment. [30] Older age

was also associated with a shorter survival but the hazard ratio

was marginal. Being older has been shown to correlate to

decreased survival, but tumour site, type and stage of disease

are also important. [4, 29–31] The relationship in our study

might be weaker as they were a less well-mixed cancer pop-

ulation and mostly in the last year of life. Metastatic/

disseminated disease was not statistically associated with a

shorter survival but a higher hazard ratio was observed for

metastatic/disseminated, again consistent with published liter-

ature. [4, 29, 31]

Table 4 Multivariable analysis (hazard ratio (95% CI)) to investigate hazard of death †

Model 1: Model 2: Model 3: Model 4: Model 5:

Opioid, pain and

interaction

Co-analgesic, pain

and interaction

Non-opioid, pain

and interaction

Each type of analgesic

medication and pain

Each type of analgesic

medication, pain and CRP

Non-opioid analgesics

(yes)

1.14 (0.91, 1.42) 1.06 (0.94, 1.19) 1.15 (0.90, 1.47)

Opioids (yes) 1.74 (1.38,

2.21)***

1.59 (1.38, 1.84)*** 1.38 (1.03, 1.85)*

Co-analgesics (yes) 1.37 (1.02, 1.84)* 1.00 (0.86, 1.15) 0.88 (0.62, 1.24)

BPI average pain in the last 24 h

No pain 1.00 1.00 1.00 1.00 1.00

Mild 1.05 (0.86, 1.27) 1.11 (0.95, 1.29) 1.06 (0.89, 1.27) 1.00 (0.87, 1.15) 0.88 (0.63, 1.20)

Moderate 1.17 (0.92, 1.48) 1.23 (1.04, 1.46) 1.23 (1.00, 1.51) 1.07 (0.92, 1.25) 0.96 (0.66, 1.28)

Severe 1.02 (0.67, 1.55) 1.26 (1.00, 1.59) 1.21 (0.91, 1.62) 1.05 (0.86, 1.28) 1.02 (0.64, 1.63)

Non-opioid x BPI

Non-opioid (yes) *BPI

(no pain)

1.00

Non-opioid (yes) *BPI

mild pain)

0.96 (0.74, 1.24)

Non-opioid (yes) *BPI

(moderate pain)

0.90 (0.68, 1.18)

Non-opioid (yes) *BPI

(severe pain)

0.91 (0.63, 1.31)

Opioid x BPI

Opioid (Yes) *BPI (no

pain)

1.00

Opioid (Yes) *BPI mild

pain)

0.90 (0.69, 1.18)

Opioid (Yes) *BPI (mod-

erate pain)

0.87 (0.64, 1.19)

Opioid (Yes) *BPI (severe

pain)

0.99 (0.61, 1.60)

Co-analgesics x BPI

Co-analgesics (Yes)

*BPI (no pain)

1.00

Co-analgesics (Yes)

*BPI mild pain)

0.78 (0.56, 1.08)

Co-analgesics (Yes)

*BPI (moderate pain)

0.77 (0.55, 1.09)

Co-analgesics (Yes)

*BPI (severe pain)

0.72 (0.47, 1.08)

CRP 1.004 (1.002, 1.006)***

†All models adjusted for age, gender, stage and Karnofsky Performance Status (KPS), *p < 0.05, **p < 0.01, ***p < 0.001

BPI Brief Pain Inventory, CRP C-reactive protein
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Effect of opioids and pain on survival

In the adjusted model, opioid-use was associated with an in-

creased hazard of death; non-opioid, co-analgesics and sever-

ity of pain were not. Although this was adjusted for known

variables (age, gender, stage of cancer and KPS), there are

unknown confounders such as the pre-opioid pain score for

patients on opioids at baseline, the clinical decision making,

monitoring and compliance that surrounds opioid-use, opioid

dose, type, or route of administration. The finding that opioid-

use was associated with decreased survival in patients in the

last months of life is supported by previous studies. [13, 17]

Pain severity and opioid-use were not related (Table 2);

opioids reduce pain, so opioid-use might be a bystander effect.

[6, 32] In the univariable model, moderate and severe pain

were associated with a decreased survival (Table 3); however,

in the multivariable model the effect of opioids on survival

dominates (Table 4). Some previous studies have shown an

association between higher pain scores and a poorer progno-

sis, but the evidence is mixed. [2–6] The lack of association

between pain and survival in this analysis might be because

although opioids are triggered by pain, their subsequent use

reduces pain and so in themselves confound the relationship

between pain and survival; opioids have taken over as proxy

for disease progression. Clinically, increased pain triggers opi-

oid-use, opioids in turn reduce pain, as opioid dose increases

this potentially displaces any subsequent independent effect of

pain and survival. It is still the underlying pain that dictates

opioid-use (even though intensity is reduced), and it’s the

underlying disease that dictates pain. There are many causes

of cancer-related pain, the physical aspect being modulated by

psycho-social-spiritual factors. [1, 7, 33] Physical pain related

to the cancer may be due to both extent and the characteristics

of the tumour; an aggressive inflammatory tumour may be

more painful. [18–22, 34]

There was an increased hazard of death for nociceptive

pain (combined with visceral and/or bone or soft tissue pain)

compared to no pain, but no increased hazard for neuropathic

pain syndrome with or without any combination of nocicep-

tive pain compared to no pain. However, numbers of patients

with neuropathic pain might have been too small (19% vs

50% nociceptive pain) to detect an effect. Pain characteriza-

tion was limited; one question from the ECS-CP on mecha-

nism of pain on clinical assessment. [35] There are different

causes for neuropathic pain in patients with cancer, some of

these might not be associated with systemic inflammation and

thus less impact on survival. [1]

Effect of CRP on survival

In the exploratory sensitivity analysis increasing CRP was

associated with worse survival (p < 0.001) and the effect size

for opioid was reduced. This suggests systemic inflammation

might be an important confounder in the opioid-survival rela-

tionship. The effect size for CRP was small with wide confi-

dence intervals in keeping with an exploratory analysis with a

small sample (n = 219). However, the findings are consistent

with the literature observing a relationship between higher

CRP and worse prognosis. [26, 36, 37] Advanced disease

does not fully explain survival, but tumour activity might be

more important. [18, 19] Increased tumour activity might be a

driver for systemic inflammation which could be associated

with a shorter survival and be painful. [18, 19] This explor-

atory analysis suggested that that the opioid-survival relation-

ship is likely modified by disease activity. This indicates that

information on disease activity in needed in future studies.

Limitations

This study was not designed to assess the effect of opioids

from initiation, with survival as the primary endpoint. [14]

Multiple interacting factors influence survival such as tumour,

type of analgesic medication and other treatment, or patient

and clinician/service characteristics. Tumour related factors

include the type, stage, location and aggressiveness of the

cancer. There are insufficient numbers in this dataset to ana-

lyse by type and only a subgroup (n = 219) had CRP measure-

ments. Patient characteristics include co-morbidities, the

meaning of the pain, depression, coping, family, as well as

compliance with medication. We have accounted for the var-

iables for which we have sufficient data, but there are other

confounders, which are either unknown, or for which the

dataset is too small to support analysis. A larger prospective

cohort is needed to address this limitation.

Although consecutive patients were recruited, those with

cognitive impairment were excluded. There was limited infor-

mation collected on analgesic medications. It is only known if

patients were on opioids, non-opioid analgesics or co-analge-

sics. The opioid dose and type, doses or type of other analge-

sics, their titration, the clinical situation, monitoring, and how

side effects were managed were not recorded. Thus, dose-

response relationships could not be determined. Cancer pain

is often mixed nociceptive, neuropathic and inflammatory,

and clinical, radiological and neuroanatomical description to

accurately determine the mechanism of pain was beyond the

scope of this study. [35] There might be a predominant ele-

ment but in the collected data nociceptive pain included vis-

ceral and/or bone or soft tissue pain and these might have

neuropathic elements. Information about CRP was only on a

small subgroup of patients, this limits the inferences that can

be made about tumour activity and systemic inflammation.

Implications for clinical practice

This study raises a preliminary hypothesis that the observed

association between opioids and survival may be partly driven
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by tumour-related inflammation; causality cannot be attribut-

ed. In clinical practice, patients cannot be left in pain, it is thus

important that patients who have cancer-related pain are given

effective analgesia and monitored appropriately to minimize

potential harm. Furthermore, epidemiological data from UK

and Canada suggest that only 42–48% of patients that die

from cancer receive an opioid, and median treatment duration

is around 9 weeks. [38–40] These studies suggest that under-

treatment with opioids rather than over-treatment might be the

more important clinical challenge. Opioid-use is likely to re-

flect more aggressive painful disease and is thus a “biomark-

er” of a poor outcome, patients still need to be monitored

carefully as they are likely to deteriorate due to their underly-

ing cancer. Figure 2 shows the associations between cancer,

inflammation, pain, opioids and survival.

Implications for research

Large prospective cohort studies with the effect of opioids on

survival as a primary outcome, where pain is known before

and after opioids have started, is needed to understand the

relationship between opioids and survival further. Careful de-

piction of the clinical situation, opioid dose, titration, and

monitoring for individual patients is needed to further under-

stand the relationship of opioids with clinical outcomes. As

this exploratory analysis indicates systemic inflammation re-

lated to tumour activity might be a driver for increased pain, it

is recommended that inflammatory markers (including CRP)

should be measured.

Conclusions

This secondary data analysis of the EPCCS data set of adults

with advanced, incurable cancer, showed an association of

opioid-use with decreased survival, although causality cannot

be determined. With a sensitivity analysis of a subset with

CRP measures, the relationship with opioid-use reduced.

Tumour-related systemic inflammation could be the indepen-

dent variable explaining the observed relationship with opi-

oids. Further prospective study is needed to test this hypothe-

sis and accurately judge the effects of opioids, pain and

tumour-related inflammation in patients with advanced pro-

gressive disease.
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