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Background and aim: One of the barriers to cancer pain control and palliative care (PC) development
is the misconception that the use of opioids may hasten death. This concern is exaggerated when higher
doses of opioids are used at the end-of-life. The aim of this study was to investigate the relationship between
survival and the dose of opioids used at the end-of-life of patients with advanced cancer in an Egyptian PC
setting.
Methods: Retrospective review of the medical records of 123 patients with advanced cancer managed in
an Egyptian cancer center-based palliative medicine unit (PMU). Patients were classified according to the
last prescribed regular opioid dose expressed in milligrams of oral morphine equivalent (OME) per day
(mg OME/24 h) into three groups: no opioid or low-dose group (<120 mg OME/24 h), intermediate-dose
group (120-<300 mg OME/24 h) and high-dose group (≥300 mg OME/24 h). Survival was calculated from
the date of first referral to the PMU to death.
Results: The median age of patients was 53 years, breast cancer was the most common diagnosis (18%)
and the majority (68%) died at home. Opioids were prescribed for pain control in 94% of patients and
were prescribed on regular basis in 89%. The mean last prescribed opioid dose for the whole group of
patients was 167 (±170) mg OME/24 h and it was highest among patients with pleural mesothelioma
[245 (±258) mg OME/24 h]. The last prescription included no opioids or low-dose opioids in 57 (46%)
patients, intermediate-dose in 42 (34%) and high-dose in 24 (20%). The estimated median survival was
45 days for the no opioid/low-dose group, 75 days for the intermediate-dose group and 153 days for the
high-dose group (P=0.031).
Conclusions: The results suggest that the dose of opioids has no detrimental impact on the survival of
patients with advanced cancer in an Egyptian PC setting. Further research is needed to overcome barriers to
cancer pain control especially in settings with inadequate cancer pain control.
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Introduction
Cancer pain can be controlled in the majority of patients
using simple drugs and following readily available
guidelines (1). However, cancer pain control remains
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inadequate worldwide due to many barriers including
lack of education about the use of opioids for cancer
pain management which resulted in misconceptions and
unfounded fears (2). One of these misconceptions is that
opioids may hasten the death of patients with advanced
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Table 1 Characteristics of 123 patients

advanced cancer in our setting.
The aim of this study was to explore the relationship
between the opioid dose and the survival of Egyptian
patients with advanced cancer managed in a PMU.

n

(%)

Male

53

43.1

Female

70

56.9

Primary

Breast

22

17.9

Methods

cancer

Colorectal

15

12.2

Liver

12

9.8

Metastases of unknown origin

A retrospective study that included patients with advanced
cancer referred to a cancer center-based PMU in Egypt.
To be eligible for the study, patients should be adults
(age ≥18 years), have a confirmed advanced incurable cancer
diagnosis and confirmed death.
During the study period the following opioids were
available at our center: slow release morphine tablets
(30 mg), transdermal fentanyl patches (50 microgram/h)
and tramadol of different formulations. The last prescribed
regular opioid dose was the one taken into consideration
and was expressed in milligrams of OME per day
(mg OME/24 h). To calculate the OME, we used conversion
ratios of 1:100 to convert from TDF to oral morphine (20),
and 10:1 to convert from tramadol to oral morphine (21).
The cut-off points used to group patients according to
the last prescribed opioid dose was similar to that used in
previous studies (9,11). The three groups were no/low-dose
opioid group (<120 mg OME/24 h), intermediate-dose
group (120-<300 mg OME/24 h) and high-dose group
(≥300 mg OME/24 h).
The survival of patients was calculated from the date
of first referral to the PMU to death. A P value <0.05 was
considered significant.
Statistical methods were performed using the Statistical
Package for the Social Sciences (SPSS), version 14.0 (SPSS
Inc, Chicago, Illinois).
The study was approved by the ethics committee of the
Kasr Al-Ainy Center of Clinical Oncology and Nuclear
Medicine, Kasr Al-Ainy School of Medicine, Cairo
University.

Age (years)
Sex

53 [18-81]

11

8.9

Pancreas

9

7.3

Lung

8

6.5

Urinary bladder

8

6.5

Pleural mesothelioma

6

4.9

Others

32

26

Common

Bone

49

40.8

sites of

Liver

26

21.7

distant

Lung

21

17.5

metastases

Brain

9

7.5

Peritoneum

7

5.8

(n=120)
Place of

Home

84

68.3

death

Hospital

30

24.4

In the way to/from hospital

4

3.3

Unknown

5

4.1

cancer, especially when used at higher doses (3). Some
studies were conducted in higher-income countries to
refute the misconception that opioids used to manage
cancer pain in patients with advanced cancer would hasten
death (4-14).
Cancer pain control in Egypt is largely inadequate as
indicated by the very low opioid consumption figures (15).
This is due to many barriers, especially those related to
opioids availability and accessibility (16-18).
The establishment of a palliative medicine unit (PMU) in
an Egyptian cancer center was associated with a significant
increase in opioid consumption where the consumption
increased by sevenfold (19). In another study from the
same center, the opioid dose was increased to ≥300 mg oral
morphine equivalent (OME)/24 h in 19% of palliative care
(PC) patients with advanced cancer (18). The increase in
opioid consumption after the establishment of the PMU
and the administration of relatively higher doses of opioids
to a significant proportion of patients raised concerns
about the impact of opioids on the survival of patients with
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Results
The study included 123 non-consecutive patients with
advanced cancer for whom the death event was confirmed
in the period from October 2008 to July 2011. The
characteristics of patients are shown in Table 1. Excluding
three (2.4%) patients with hematological malignancies, 82
(68.3%) of the remaining 120 patients with solid tumors
had evidence of distant metastases.
The pattern of opioid use according to the last
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Table 2 The pattern of opioid use according to the last

1.0

prescription

(n=57)

Regular
As needed only
None

Indication*

%

110

89.4

6

4.9

7

5.7

116

94.3

13

10.6

7

5.7

Fentanyl

54

43.9

Morphine

47

38.2

Tramadol

25

20.3

Pain
Shortness of breath
None

Opioid type**

n

7

5.7

Oral morphine equivalent 0-<120

None

57

46.3

(OME) dose/24 h

120-<300

42

34.1

≥300

24

19.5

*, Opioids were prescribed for both pain and shortness of
breath in 13 (11%) patients; **, A combination of opioids
was prescribed in 16 (13%) patients.

documented prescription is shown in Table 2. Among
patients for whom opioids were prescribed on regular basis,
88 (71%) patients were receiving a strong opioid and 22
(18%) patients were receiving a weak opioid only.
For the whole group of patients, the mean last prescribed
opioid dose was 167 (±170) mg OME/24 h.
There was no significant correlation between age and the
last prescribed opioid dose (P=0.38). Similarly, the mean last
prescribed opioid dose did not differ significantly according
to sex (P=0.26) or place of death (home vs. others) (P=0.92).
The mean last prescribed dose was highest for patients with
pleural mesothelioma [245 (±258) mg OME/24 h] followed
by those with pancreatic cancer [243 (±179) mg OME/24 h]
and was lowest for patients with liver cancer [80 (±84) mg
OME/24 h]. However, the difference in the opioid dose
according to the site of primary cancer was not statistically
significant (P=0.54).
The opioid dose was significantly higher among patients
with bone metastases compared to those without [206
(±178) vs. 142 (±161) mg OME/24 h, respectively; P=0.041]
and was significantly lower in those with liver metastases
compared to those without [103 (±101) vs. 184 (±181) mg
OME/24 h, respectively; P=0.03]. The opioid dose did
not differ significantly according to the presence of lung,
brain or peritoneal metastases (P=0.97, 0.21 and 0.21,
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120-<300 mg OME/24 h
(n=42)

0.8

≥300 mg OME/24 h
(n=24)

Cumulative Survival

Administration schedule

<120 mg OME/24 h

0.6

0.4

0.2

0.0
0
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Survival (days)
Figure 1 Kaplan Meier survival curves according to the last
prescribed opioid dose.

respectively).
The overall estimated survival from the date of first
referral to the PMU until death was 66 days (95% CI: 5379 days).
The Kaplan Meier survival curves for the three groups of
patients are shown in Figure 1.
The estimated median survival was highest for the
high-dose group [153 days (95% CI: 49-257 days)]
followed by the intermediate-dose group [75 days
(95% CI: 33-117 days)] and the no/low-dose group
[45 days (95% CI: 23-67 days)]. The difference between the
three groups was statistically significant (P=0.031).
Discussion
To the best of our knowledge, the current study is the first
from a lower-income country to investigate the relation
between the survival of patients with advanced cancer and
the dose of opioids administered at the end-of-life in a PC
setting.
The other reported studies were conducted in higherincome countries where PC is relatively well established
(4-14). The conduction of a similar study in countries
where PC is in an early stage of development, like Egypt, is
important to overcome opiophobia which represents a major
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barrier to PC development and cancer pain control (2).
The results of the current study confirm the findings in
other studies that the survival of patients receiving higher
doses of opioids is not shorter than that of those receiving
lower doses or did not receive opioids (5,7-9,12,13).
Researchers used different approaches in different
settings to investigate the impact of using opioids on the
survival of patients dying of cancer.
The time point from which survival was calculated
was relatively late in the trajectory of the disease in other
studies (7,9,12). For example, Morita et al. reported a
median survival of 26 days calculated from the date of
admission to a PC unit to death (7). Similarly, Good
et al. calculated the survival from the date of hospice
admission with a median of 8 days (9). On the other hand,
Bengoechea et al. reported the median survival from the
day of maximum opioid dose to death and was 2 and
6 days for the two groups of patients described (12). This
may explain, in part, the longer median survival (66 days)
reported in our study as we calculated the survival from
the date of first referral to the PMU which occurs in
the outpatient clinic in the majority of our patients (22).
Another reason for the relatively longer survival in our study
may be the earlier referral to the PMU in our setting. This
is supported by the findings that the median survival was
only 5 days when it was calculated by Radha Krishna et al.
from the time of PC referral, a point similar to ours (13).
Our results provide new information on the relation
between opioids and survival by studying it in a PC cancer
population with relatively longer PC survival.
Most of previous studies included exclusively inpatients
who died in specialized PC facilities (5-7,9,11,14). Only
two studies included patients managed by PC teams at
home (8,12). Because the majority of our PC patients die at
home (22), it was important to include home deaths in our
study which represented 68% of all patients. Of note, there
was no significant difference in the mean last prescribed
opioid dose according to the place of death in our study.
The current results add to the evidence suggesting that
using opioids at the end-of-life has no detrimental effect on
survival among cancer patients who die at home.
Researchers used two main approaches to assess the
impact of opioids on the survival of terminally-ill cancer
patients. The first approach was to study the relation
between survival and the “opioid dose” administered at the
end-of-life (5,7-9). The other approach was to study the
relation between survival and the “change in opioid dose”,
rather than the dose itself, at the end-of-life (6,11,12). It had
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been suggested that using the “opioid dose” for comparison
may be misleading and that using the “change in opioid
dose” is more accurate (3). However, in the current study
we used the “opioid dose” rather than the “change in opioid
dose” for comparison. The reason behind that is with the
start of our PMU there was much concern towards using
high dose opioids for cancer pain control which was a new
practice in our setting (16), and we found it a priority to
address that concern.
Some of the studies that assessed survival according to the
opioid dose found no significant correlation between opioid
dose and survival (5,7,12). Other studies found, unexpectedly,
that higher opioid doses are associated with significantly
longer survival (8,9,13). In the study conducted by Bercovitch
et al., the median survival of patients who received high
doses (300-599 mg/day) and very high doses (≥600 mg/day)
of morphine was significantly longer than that of patients
who received lower doses or did not receive morphine (8).
Similarly, Good et al. found that patients treated
with ≥300 mg OME/day had a significantly longer survival
compared to those treated with 120-299 mg OME/day
and <120 mg OME/day (9). Our results were concord
with these results. We found that high opioid dose
(≥300 mg OME/day) was associated with longer survival
compared to intermediate (120-300 mg OME/day) and
low opioid dose/no opioids (<120 mg OME/day) and
the difference was statistically significant (P=0.031). The
explanation for the longer survival among patients who
received high opioid dose is not clear (8,9). Bercovitch et al.
attributed the longer survival to a better general condition or
an earlier disease stage (8). While Good et al. suggested that
the longer survival is due to the earlier hospice admission
of patients with complex pain syndromes that needed
high opioid doses (9). Both explanations may apply to our
setting. This may be supported by the finding that the
highest average opioid dose was that received by patients
with mesothelioma who are frequently referred to the PMU
earlier in the course of their disease because of severe pain
when their general condition is relatively better.
The limitations of the current study included being a
retrospective one from a single center that included nonconsecutive patients. In addition, we took into consideration
the last prescribed opioid dose before death rather than the
actual dose received because the majority of our patients
died at home.
In conclusion, the use of higher doses of opioids at the
end-of-life is not associated with shorter survival among
patients with advanced cancer managed in an Egyptian
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cancer center-based PMU. Further studies to overcome
barriers to cancer pain control in Egypt are mandatory.
11.
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