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Aim: Comparison of analgesia, adverse effects, and quality of life (QoL) of cancer patients 

in the treatment of procedural pain induced by nursing procedures with the use of intravenous 

morphine, fentanyl nasal spray, and fentanyl buccal tablets.

Methods: In adults with cancer with opioid tolerance and suffering procedural pain, intravenous 

morphine was used at an inpatient palliative medicine unit (20 patients) and fentanyl by intrana-

sal (15 patients) and buccal routes (nine patients) at home. Five procedural pain episodes were 

examined: the Mini-Mental State Examination was used to assess cognitive function, the Brief 

Pain Inventory – short form (BPI-SF) to assess intensity and impact of pain on daily activities, 

a pain and adverse-effect questionnaire to assess the intensity of pain and adverse effects, and 

the European Organisation for Research and Treatment of Cancer QLQ-C15-PAL to assess QoL.

Results: All five procedural pain episodes were completed by 32 patients. Twelve patients 

stopped treatment due to death or referral to the hospital (four patients in each group), changes 

in the treatment of background pain (three patients), and intense drowsiness (one patient). Simi-

lar beneficial analgesic effects were observed in all patient groups. During fentanyl therapy, a 

smaller negative effect of pain on patients’ activity, walking, and work (BPI-SF) was observed. 

Among adverse effects, fewer breaths (10–14 per minute) were observed in 17 patients and slight 

disturbances of consciousness in seven. For QoL, an improvement in emotional functioning, 

overall QoL, and fatigue was observed. Patients treated with intranasal and buccal fentanyl had 

higher physical functioning and were more active.

Conclusion: In the treatment of procedural pain induced by nursing procedures in cancer 

patients, intravenous morphine and rapid-onset fentanyl show similarly high analgesic efficacy, 

with good tolerance of treatment and improvement in QoL.
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Introduction
Pain is a frequent symptom among cancer patients that significantly reduces quality of 

life (QoL) in both patients and caregivers, contributing to greater suffering of patients 

and their families. Pain can occur at any stage of cancer development, and is present 

in 50% of patients during anticancer treatment and 60%–70% in the advanced period 

of the disease.

Particularly difficult in treatment is breakthrough cancer pain, defined as short-term 

pain attacks, “overlapping” or “breaking through” by properly treated (usually with the 
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use of opioids) basal pain.1,2 Breakthrough pain is character-

ized by a sudden-onset, rapid increase in intensity (usually 

after 3–5 minutes, the pain reaches maximum intensity), 

strong intensity according to the numeric rating scale (NRS; 

0 – no pain, 10 – the most severe pain intensity, usually >5), 

short duration (usually up to 30 minutes), and varied patho-

physiology.3 Most often, breakthrough pain occurs several 

times a day, is associated with higher frequency of anxiety 

and depression, reduces activity, significantly impairs the 

QoL of patients and caregivers, and considerably increases 

the cost of treatment.4

In recent years, the definition of breakthrough pain has 

been substantially extended by defining each significant, 

transient increase in pain intensity as episodic pain. The term 

includes not only patients with effectively treated background 

pain (one of the criteria for the diagnosis of breakthrough 

pain) but also patients in whom the background pain is not 

effectively treated, patients not treated with opioids, and 

patients in whom there is no background pain.5

Breakthrough pain can be classified as spontaneous pain 

(or idiopathic pain) and incident pain. Previously, end-of-

dose pain was considered breakthrough pain, which occurs 

in 15%–30% of patients before administration of another 

dose of analgesics. Recently, end-of-dose pain was defined 

as pain caused by inadequate dosing of regular analgesics 

and an indication for correction of originally recommended 

treatment for background pain.

Spontaneous pain (or idiopathic pain) appears suddenly, 

and it is usually impossible to determine its cause or predic-

tive factors.6 Incident pain is associated with a specific cause, 

and classified as:

•	 voluntary (volitional), dependent on will of patient, pres-

ent during movement, swallowing, touching, and during 

urination and defecation;

•	 involuntary (non-volitional, independent of will), occurring 

during activities not involving the will of patient, eg, cough-

ing, spasms, or stretching of the bladder and intestines;

•	 procedural, occurring during diagnostic, treatment, and 

nursing procedures.7,8

Incident pain associated with movement is more difficult 

to treat when compared to pain at rest, as most of the pain 

impulses at rest are carried by group C nerve fibers, when 

transmission of pain associated with movement involves also 

Aδ fibers, which (contrary to C fibers) do not bear opioid 

receptors.9

In the treatment of spontaneous breakthrough pain, medi-

cations are usually administered in the event of pain attacks: 

doses of analgesics administered in such cases are defined 

as rescue doses. In addition to traditional immediate-release 

opioids (eg, morphine, oxycodone) with oral or parenteral 

(subcutaneous and intravenous) administration, transmucosal 

fentanyl products with rapid onset of analgesic effect – water 

or pectin spray administered via the nasal route or tablets 

applied buccally and sublingually – are recommended.4 The 

aim of this study was a comparison of analgesic effects, 

adverse effects, and QoL during treatment of procedural pain 

induced by nursing procedures with intravenous morphine, 

water-based fentanyl nasal spray, and fentanyl buccal tablets 

in cancer patients.

Methods
The research protocol of the study was approved by the 

Bioethics Committee of Poznan University of Medical 

Sciences (resolution 579/13 on June 13, 2013), and the 

study was conducted in accordance with the Declaration of 

Helsinki. It was conducted from June 2013 to July 2016 in 

the Clinical Hospital of Lord’s Transfiguration in Poznan, 

and involved adult patients of both sexes diagnosed with 

cancer and severe procedural pain (NRS >6) due to differ-

ent nursing procedures: changing position in bed, walking 

to bathroom, putting on clothes and napkin, whole-body 

toilet in bed, showers, and changing dressings. Patients had 

to show opioid tolerance in treatment of background pain for 

at least 7 days with morphine administered by the oral route 

at a daily dose of at least 60 mg or an equivalent dose of the 

drug administered by other routes, or transdermal fentanyl 

at a dose of at least 25 µg/h, buprenorphine applied by the 

transdermal route at a dose of at least 35 µg/h, or oxycodone 

administered orally at a daily dose of at least 30 mg. Patients 

who met these criteria were recommended intravenous mor-

phine or fentanyl spray by nasal route or fentanyl tablets 

by buccal route in the treatment of pain caused by nursing 

procedures, based on individual clinical evaluation performed 

by the physician. The patients were divided into three groups: 

group 1 – 20 patients treated with intravenous morphine in 

the inpatient Palliative Medicine Department; group 2 – 15 

patients treated with fentanyl in the form of a nasal spray; 

and group 3 – 9 patients treated with fentanyl in the form of 

tablets administered by the buccal route.

All patients from groups 2 and 3 were treated at home (the 

so-called home hospice). Patient groups did not differ regard-

ing age and sex. After explanation of the study objectives to and 

written consent from the patients, they were interviewed about 

pain characteristics, indicating type of pain with respect to 

pathophysiology, occurrence, and intensity of procedural pain 
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when performing nursing procedures assessed with the NRS, 

location of pain, and analgesics and their doses. Afterward, 

physical examinations were performed, as well as measurement 

of vital signs: blood pressure, pulse, and oxygen saturation.

All patients were diagnosed with different types of pain: 

bone, neuropathic, visceral, and somatic. In a group of 20 

patients treated with intravenous morphine, one type of pain 

appeared in one patient, two types in 18, and three types in 

one. In the group of 15 patients treated with nasal fentanyl, 

one type of pain occurred in five patients and two types in ten. 

In the group of patients treated with buccal fentanyl, one type 

of pain was present in two patients and two types in seven.

Assessments was repeated during five subsequent nursing 

procedures inducing procedural pain episodes, carried out 

over 3–4 days. Each time, pain intensity in the previous 24 

hours was assessed using the Brief Pain Inventory – Short 

Form (BPI-SF) questionnaire, and pain intensity and adverse 

effects of the investigated drugs used in the treatment of 

procedural pain were evaluated according to a pain and 

adverse-effect questionnaire (PAEQ) devised by the authors. 

The study monitored the vital parameters of patients and pos-

sible adverse effects, in particular drowsiness, disturbances 

in consciousness, and respiratory depression. In addition, 

other side effects, such as nausea, vomiting, constipation, and 

pruritus, were evaluated. The intensity of adverse reactions 

was assessed with the PAEQ.

The intensity of background pain before administration 

of the investigated opioids before nursing-procedure com-

mencement was assessed according to the BPI-SF, which was 

also used to assess pain occurring in the previous 24 hours. 

The BPI-SF allows assessment of pain location, pain intensity 

by NRS (pain at its worst, pain at its least, pain on average, 

pain right now), pain relief in percentage (0 – no pain relief, 

100% –complete pain relief), and the negative impact of pain 

on the patient’s life dimensions (0 – no pain interference, 

10 – complete pain interference): general activity, walking 

ability, normal work (at home and outside), relationships 

with other people and enjoyment of life.10 The European 

Organisation for Research and Treatment of  Cancer (EORTC) 

QLQ-C15-PAL pain scale was used to assess background 

pain.11 QoL of patients was assessed using the EORTC 

 QLQ-C15-PAL, which comprises 15 items on functioning 

scales – physical (3 items), emotional (2 items), and a single 

item of global QoL; symptom scales – pain (2) and fatigue 

(2); and single-symptom items – dyspnea, insomnia, appetite 

loss, nausea, and constipation. Both the BPI-SF and EORTC 

QLQ-C15-PAL have been adapted for a Polish population 

of cancer patients.10,11

To assess pain intensity before, during, and after nursing 

procedures, the PAEQ was used. This tool was also used to 

assess adverse effects. It comprises information regarding 

day and hour of nursing procedure, sex, age, education status, 

primary tumor location, type and location of pain, analgesics, 

and other drugs used. Pain intensity was assessed before nurs-

ing procedures that induced procedural pain and efficacy of 

drugs studied during nursing procedures within 60 minutes 

(every 5 minutes till 20 minutes after drug administration, 

and subsequently every 10 minutes till 60 minutes after 

drug administration), and also after a completion of nursing 

procedure by the NRS. Adverse-effect evaluation of drugs 

studied comprised drowsiness, nausea, vomiting, conscious-

ness disturbances, respiratory disturbances, and skin  pruritus, 

all assessed by a 5-point verbal scale: 0 – no, 1 – mild, 

2 – moderate, 3 – strong, and 4 – very strong. Before drug 

administration and after completion of a nursing procedure 

(after approximately 60 minutes), vital signs, such as blood 

pressure, heart rate, and oxygen saturation, were measured. 

These assessments were repeated in each of five procedural 

pain episodes. Cognitive functions of patients were evaluated 

before the first procedural pain episode using the Mini-Mental 

State Examination (MMSE).12

Analgesic efficacy and adverse effects were assessed for 

60 minutes after administration of drugs according to the 

PAEQ. Intensity of pain was assessed before administration 

of the opioid, followed by administration every 5 minutes 

to the 20th minute and every 10 minutes to the 60th minute 

after drug administration, using the PAEQ. Intensity of pain 

was assessed before opioid administration of prior to nursing 

procedures causing pain during the first and fifth procedural 

pain episodes, according to the pain scale in the EORTC 

QLQ-C15-PAL.

Before nursing procedures one of three opioids was 

administered according to the physician’s recommendation. 

Doses of the opioids investigated were chosen individually, 

wherein they had been titrated previously in the treatment 

of spontaneous breakthrough pain episodes in patients 

receiving nasal and buccal fentanyl. Patients treated with 

intravenous morphine received individually titrated doses, 

based on the effectiveness of the drug in the treatment of 

spontaneous breakthrough pain. In 15 patients in group 1, 

1–3 mg midazolam was administered intravenously along 

with morphine before nursing procedures to induce sedation 

during procedural pain. Background pain in the majority of 

patients was treated with one opioid: morphine, fentanyl, 

oxycodone, or buprenorphine in 31 (70.45%) patients. The 

remaining 13 patients (29.55%) were treated with two or 
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three opioids at the same time: morphine with fentanyl, 

fentanyl with oxycodone, morphine with buprenorphine, 

morphine with oxycodone and fentanyl, and morphine with 

oxycodone and buprenorphine. Application of research tools 

is presented in Table 1.

Statistical analysis
Statistical analysis was performed with the use of Statistica 

(StatSoft version 12). Results are presented as mean ± SD 

and ranges. EORTC QLQ-C15-PAL results were calculated 

in accordance with EORTC recommendations. Raw results 

were calculated for individual scales and symptoms:

 RS = (I
1
+ I

2
 + . . . + I

n
)/n

where I
1
+ I

2
 + . . . + I

n
 indicates results for individual ques-

tions, with n indicating the number of questions in a particular 

scale. Then, a linear transformation of the results was carried 

out, ranging from 0 to 100. Results for the unchanged scale 

of pain and individual symptoms (dyspnea, insomnia, loss 

of appetite, and constipation) were calculated according to 

recommendations for calculating the results for the EORTC 

QLQ-C30:13

 S = ([RS – 1]/range) × 100

where S indicates the result, RS the raw result, and range the 

following values: for questions 1–14 it is 3, and for  question 

15 it is 6. Questions concerning overall QoL in EORTC 

QLQ-C15-PAL were calculated as autonomous: result = 

([raw result – 1]/6) × 100. Results of shortened functioning 

scales EORTC QLQ-C15-PAL – physical and emotional 

functioning, fatigue scale, and a single question on nausea – 

were calculated according to the table prepared by EORTC.14

Age and QoL were continuous quantitative variables. 

Comparison of ages in individual groups was performed 

with ANOVA. Sex comparison between groups was carried 

out with c2 independence tests. Data on pain intensity and 

adverse effects of opioids studied were discrete quantitative 

Table 1 Research-tool application in individual assessments

Procedural pain 
episode

MMSE EORTC QLQ-C15-
PAL

BPI-SF Pain and adverse-effect  
assessment questionnaire

Karnofsky performance  
status

First X X X X X
Second X X X
Third X X X
Fourth X X X
Fifth X X X X

Abbreviation: MMSE, Mini-Mental State Examination; EORTC, European Organisation for Research and Treatment of Cancer; BPI-SF, Brief Pain Inventory – Short Form.

variables described on a 0–10 scale and semiquantitative 

ones described on a 0–4 scale, respectively. Distributions of 

these data were close to normal distribution (Shapiro–Wilk 

test), and the condition of homogeneity of variance was met 

in the vast majority of the tested parameters (Levene’s test).

For comparative analysis of questionnaire results (BPI-SF, 

EORTC QLQ-C15-PAL, PAEQ, and Karnofsky performance 

status), repeated-measure two-way ANOVA was applied. 

Two main effects were examined: the effect of the type of 

treatment (intravenous morphine, nasal fentanyl spray, and 

fentanyl buccal tablets) and time of treatment and their 

interaction. As the condition of normality of distribution and 

homogeneity of variance was not met, the Kruskal–Wallis test 

was used to compare MMSE among the examined groups. 

Statistically significant results were assumed for P<0.05.

Results
The age (mean ± SD) of all patients was 65.7±14.4 years. 

The age of patients treated with intravenous morphine (n=20) 

was 63.6±15.2 years, fentanyl nasal spray (n=15) 70.1±13.9 

years, and fentanyl buccal tablets (n=9) 63.2±13.1 years, and 

did not differ (F
458, 2

=1.055, P=0.357). Within the total group 

of 44 patients, there were 18 (40.9%) men and 26 (59.1%) 

women. Those treated with intravenous morphine, numbered 

seven (35.0%) and 13 (65.0%), those treated with fentanyl 

nasal spray six (40.0%) and nine (60.0%), and those treated 

with fentanyl buccal tablets 5 (55.6%) and 4 (44.4%) men and 

women, respectively. Patient sex did not differ (c2=1.092, df 

2; P=0.579). Patients differed on MMSE scores at baseline. 

The highest scores achieved were by patients treated with 

buccal fentanyl (28.6±2.7, range 23–30), lower scores those 

treated with nasal fentanyl (25.1±4.5, range 16–30), and 

lowest scores patients treated with intravenous morphine 

(24.0±5.1, 16–30; P=0.04).

Analgesic effects
In patients treated at the inpatient Palliative Medicine Depart-

ment with morphine administered intravenously, as well as in 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Cancer Management and Research 2019:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1591

Piotrowska et al

patients treated at home (home hospice) with fentanyl nasal 

spray and fentanyl buccal tablets administered before the 

start of nursing procedures causing severe pain, the reduc-

tion in background-pain intensity (assessed before nursing 

procedures) was obtained, which was expressed by a decrease 

in mean values of pain intensity on the NRS (statistically 

significant differences) for pain at its worst, pain at its least, 

and average pain at the time of questionnaire completion and 

by an increase in BPI-SF pain relief in all five procedural pain 

episodes. Significantly lower background pain intensity was 

shown on the EORTC QLQ-C15-PAL in all three investigated 

groups of patients between first and fifth examination. Intra-

venous morphine, fentanyl nasal spray, and fentanyl buccal 

tablets reduced the intensity of procedural pain induced by 

nursing procedures in a similar way, which was observed on 

the PAEQ (NRS). Initial mean pain intensity was assessed 

by patients between 3 and 5 (NRS), and within 15 minutes 

after administration of the opioid, had decreased to an aver-

age value <1 (Figure 1).

During the time from the start of opioid administration 

to achieving effective analgesia, it can be concluded that 

all three drugs induced a significant reduction in the initial 

intensity of pain (NRS), which correlated with a significant 

improvement in overall QoL. No statistically significant 

differences in degree or speed of analgesic effects of the 

investigated drugs were found, which was observed 5 minutes 

after administration, with a further downward trend, to <1 in 

NRS observed within 30 minutes, which remained on a con-

stant level throughout the entire time of nursing procedures 

up to 60 minutes. Similar analgesic effects were observed in 

all five procedural pain episodes. In all five, after each drug 

administration and after completion of nursing procedures, 

a decrease in pain intensity was found – an effect of time 

(P<0.000). No differences were found regarding drug effect 

or drug–time interaction effect (Table 2).

Figure 1 Analgesic effects of the studied drugs (NRS: 0 – no pain, 10 – the most severe pain) during the first procedural pain episode.
Notes: Assessment of pain intensity before drug administration (a11), after 5 (a12), 10 (a13), 15 (a14), 20 (a15), 30 (a16), 40, (a17), 50 (a18), and 60 (a19) minutes after drug 
administration, and after completion of nursing procedure (a20). Lower scores indicate lower pain intensity. Current effect: F918, 369=–0.91679, P=0.55722. Vertical bars 
represent 95% CIs.
Abbreviations: NRS, numeric rating scale; IV, intravenous.

Morphine IV

a11×1
a12×1

a13×1
a14×1

a15×1
a16×1

a17×1
a18×1

a19×1
a20×1

7

6

5

4

3

2

1

0

–1 Fetanyl nasal spray

Fetanyl buccal tablets

Table 2 ANOVA results of pain and adverse-effect questionnaire

Procedural pain Main effects F (df)* P

Episode 1 1
2
3

0.684 (2)
21.579 (9)
0.9176 (18)

0.510
<0.000
0.557

Episode 2 1
2
3

1.782 (2)
11.872 (9)
0.373 (18)

0.181
<0.000
0.992

Episode 3 1
2
3

0.715 (2)
12.553 (9)
0.442 (18)

0.496
<0.000
0.978

Episode 4 1
2
3

0.4684 (2)
11.489 (9)
0.796 (18)

0.630
<0.000
0.705

Episode 5 1
2
3

0.387 (2)
7.687 (9)
0.518 (18)

0.683
<0.000
0.948

Notes: *Snedecor test. Dependent variable, pain intensity (numeric rating scale); 
independent variables, type of treatment (intravenous morphine, nasal fentanyl, 
buccal fentanyl), and treatment time (first, second, third, fourth, and fifth procedural 
pain episode). Main effects: 1 – drug effect, 2 – time effect, 3 – interaction of 1 and 2. 
Degrees of freedom are provided in parentheses.
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BPI-SF scales enable assessment of negative pain 

interference with a patient’s life: general activity, walking 

ability, normal work (at home and outside), relationships 

with other people, and enjoyment of their lives. Significant 

improvement was observed in all these dimensions during 

the five examinations: mostly similar during the use of the 

three investigated drugs. However, a smaller negative effect 

of pain on overall activity, walking ability, and normal work 

was seen in patients treated with fentanyl nasal spray and 

fentanyl buccal tablets compared to patients treated with 

intravenous morphine (Table 3). Interactions of drug type 

and treatment time in terms of pain interference with overall 

activity of patients are presented in Figure 2.

The interference of pain with walking ability depending 

on the opioid used is shown in Figure 3.

Adverse effects
Adverse effects observed in patients were usually of mild 

intensity. One patient in whom fentanyl was administered 

by the intranasal route at a dose of 50 µg before the nursing 

procedure was discontinued due to intense drowsiness. In 

terms of the assessment of the number of breaths per minute 

performed using the PAEQ, reductions in the number of 

breaths to ten to eleven per minute were observed: in the 

first procedural pain episode in four (9.09%), in the second 

in seven (16.28%), in the third in two (4.88%), in the forth 

in three (8.11%), and in the fifth in two (6.25%) patients 

(Table 4).

There was no case of decrease in number of breaths below 

ten breaths per minute, which is a symptom of respiratory 

depression. Based on analysis of drowsiness intensity on 

the PAEQ, it can be concluded that the administered drugs 

did not cause increased drowsiness. After administration of 

morphine, a slight increase was initially observed, but was 

followed by a constant level of drowsiness. After intranasal 

administration of fentanyl, a gradual decrease in drowsiness 

occurred up to 30 minutes after drug administration to the 

level of drowsiness observed prior to drug administration. 

However, after administration of buccal fentanyl, a gradual 

decrease in drowsiness was observed. Interactions of the 

effect of treatment type and time on drowsiness according 

to the PAEQ are shown in Figure 4.

In the first procedural pain episode after administration 

of opioids before nursing procedures, a slight increase in 

consciousness disorders (1 on a 5-point scale) was observed 

in two (4.55%) patients, in the second procedural pain in three 

(6.98%) patients, and during the third and fourth procedural 

pain in one (2.70%) patient. For the last procedural pain episode, 

no disturbances of consciousness were observed. The intensity 

of disturbances in consciousness is presented in Table 5.

The intensity of gastrointestinal (GI) symptoms was 

assessed with the PAEQ and EORTC QLQ-C15-PAL. Nausea 

and vomiting according to the PAEQ were characterized as 

small intensity (Table 6). Nausea of mild intensity occurred 

during the first examination in one (2.27%) patient and in 

two (4.65%) patients during the second and third examina-

tions. No symptoms were observed during the remaining 

examinations.

Nausea assessed with the EORTC QLQ-C15-PAL showed 

a downward trend during treatment with intravenous mor-

phine and nasal fentanyl, remaining constant when using 

fentanyl buccal tablets. Vomiting assessed according to the 

PAEQ (Table 4) occurred in one (2.33%) patient during the 

second examination and in two (4.88%) patients in the third 

examination. According to the EORTC QLQ-C15-PAL, con-

stipation was reduced to a similar extent as in patients treated 

with the three opioids tested. According to the PAEQ, pruritus 

of low intensity appeared in one (2.33%) of the patient dur-

ing the second examination. Selected vital parameters (blood 

pressure, pulse, and oxygen saturation) were assessed before 

the administration of opioids and after the procedure. The 

Table 3 ANOVA of items of pain interference with life activities 
on BPI-SF

Pain interference 
items of BPI-SF

Main effects F (df)* P

General activity (9A) 1
2
3

4.8574 (2)
12.0471 (4)
1.4065 (8)

0.015
<0.000
0.201

Mood (9B) 1
2
3

0.415 (2)
14.665 (4)
1.039 (8)

0.664
<0.000
0.411

Walking ability (9C) 1
2
3

9.121 (2)
7.770 (4)
0.866 (8)

<0.000
<0.000
0.547

Normal work (9D) 1
2
3

3.971 (2)
7.623 (4)
0.775 (8)

0.030
<0.000
0.626

Relations with other 
people (9E)

1
2
3

0.312 (2)
14.995 (4)
1.134 (8)

0.734
<0.000
0.346

Sleep (9F) 1
2
3

0.797 (2)
17.487 (4)
1.051 (8)

0.460
<0.000
0.403

Enjoyment of life (9G) 1
2
3

24.240 (2)
21.923 (4)
1.753 (8)

0.195
<0.000
0.738

Notes: *Snedecor test. BPI-SF item numbers provided in parentheses in left 
column. Main effects: 1 – drug effect, 2 – time effect, 3 – interaction of 1 and 2.
Abbreviation: BPI-SF, Brief Pain Inventory – short form.
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Figure 2 Pain interference (NRS: 0 – no pain interference, 10 – complete pain interference) with overall activity on the BPI-SF (effect of a drug).
Notes: Lower scores mean less pain interference with overall patient activity. Current effect: F2, 29=4.8574, P=0.01515. Vertical bars represent 95% CIs.
Abbreviations: NRS, numeric rating scale; BPI-SF, Brief Pain Inventory – short form; IV, intravenous.
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Figure 3 Pain interference (NRS: 0 – no pain interference, 10 – complete pain interference) with patient walking ability on the BPI-SF (effect of the drug).
Notes: Lower scores mean a smaller negative effect of pain on ability to walk. Current effect: F2, 29=9.1212, P=0.00085. Vertical bars represent 95% CIs.
Abbreviations: NRS, numeric rating scale; BPI-SF, Brief Pain Inventory – short form; IV, intravenous.
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Table 4 Evaluation of number of breaths per minute on the pain and adverse-effect questionnaire

Breaths per 
minute

First procedural  
pain episode

Second procedural  
pain episode

Third procedural  
pain episode

Fourth procedural  
pain episode

Fifth procedural  
pain episode

12–16
10–11
<10

40 (9.091%)
4 (9.09%)
0

36 (83.72%)
7 (16.28%)
0

39 (95.12%)
2 (4.88%)
0

34 (91.89%)
3 (8.11%)
0

30 (93.75%)
2 (6.25%)
0

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Cancer Management and Research 2019:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1594

Piotrowska et al

values of all tested parameters were within normal limits and 

did not change significantly.

Quality of life
QoL was evaluated with the EORTC QLQ-C15-PAL ques-

tionnaire, assessing physical and emotional functioning and 

Figure 4 Influence of investigated drugs on drowsiness.
Notes: Interaction of treatment type and time with drowsiness (pain and adverse-effect questionnaire); y-axis – intensity of drowsiness, x-axis – subsequent procedural 
pain episodes; higher scores indicate more severe drowsiness. Current effect: F8, 116=1.6321, P=0.12305. Vertical bars represent 95% CIs. D1, D2, D3, D4, and D5 represent 
subsequent drowsiness scores during 5 subsequent procedural pain episodes, respectively.
Abbreviation: IV, intravenous.
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Table 5 Intensity of consciousness disturbances (pain and adverse-effect questionnaire)

Intensity of 
consciousness 
disturbances

First procedural  
pain episode

Second procedural  
pain episode

Third procedural  
pain episode

Fourth procedural  
pain episode

Fifth 
procedural  
pain episode

0
1
2
3
4

42 (95.45%)
2 (4.55%)
0
0
0

40 (93.02%)
3 (6.98%)
0
0
0

40 (97.56%)
1 (2.44%)
0
0
0

36 (97.30%)
1 (2.70%)
0
0
0

32 (100%)
0
0
0
0

Note: Consciousness disturbances: 0 – none, 1 – mild, 2 – moderate, 3 – strong, 4 – very strong.

Table 6 Assessment of nausea and vomiting intensity (pain and adverse-effect questionnaire)

Nausea and 
vomiting

First procedural  
pain episode

Second procedural  
pain episode

Third procedural  
pain episode

Fourth procedural  
pain episode

Fifth procedural  
pain episode

Nausea 43 (97.73%)
1 (2.27%)
0
0
0

41 (95.35%)
2 (4.65%)
0
0
0

39 (95.12%)
2 (4.88%)
0
0
0

37 (100%)
0
0
0
0

32 (100%)
0
0
0
0

Vomiting 44 (100%)
0
0
0
0

42 (97.67%)
1 (2.33%)
0
0
0

39 (95.12%)
2 (4.88%)
0
0
0

37 (100%)
0
0
0
0

32 (100%)
0
0
0
0

Note: Nausea and vomiting intensity: 0 – none, 1 – mild, 2 – moderate, 3 – strong, 4 – very strong.

overall QoL. In terms of physical functioning, differences were 

observed depending on the type of treatment: higher level of 

physical functioning characterized patients treated with nasal 

and buccal fentanyl compared to patients treated with intra-

venous morphine (drug effect, P<0.0001). At the same time, 

the level of physical function remained constant (Figure 5).
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On scales of emotional functioning (Figure 6) and 

overall QoL (Figure 7), an improvement was observed 

in all the examined groups of patients (time effect, both 

P<0.0001).

With the use of Karnofsky performance status, the effect 

of the drug was observed. Significantly lower activity was 

demonstrated by patients treated with morphine, while 

higher activity characterized patients receiving the fentanyl 

 products (drug effect, P=0.0003). However, no effect of time 

or interaction was found (Figure 8).

ANOVA results of symptom scales of the EORTC QLQ-

C15-PAL are shown in Table 7. An effect of time was found 

in pain, dyspnea, insomnia, fatigue, and constipation: all 

these symptoms improved. However, neither drug effect nor 

Figure 5 Interaction of the type and time of treatment for physical functioning (PF) on the EORTC QLQ-C15-PAL.
Notes: y-axis – PF level EORTC QLQ-C15-PAL, x-axis – first (PF2×1) and fifth procedural pain episode (PF2×2). Higher scores mean better and higher quality of life. Current 
effect: F2, 39=1.4487, P=0.24723. Vertical bars represent 95% CIs.
Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; IV, intravenous.
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Figure 6 Interaction of type and time of treatment for emotional functioning (EF) on the EORTC QLQ-C15-PAL.
Notes: y-axis – the level of emotional functioning; x-axis – first (EF×1) and fifth procedural pain episode (EF×2); higher scores mean a better functioning and a higher level 
of quality of life. Current effect: F2, 39=1.1606, P=0.3287. Vertical bars represent 95% CIs.
Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; IV, intravenous.
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interaction of drug and time effect was found in any symptom 

scales or single items.

Discussion
This clinical research concerned the comparison of analgesic 

and adverse effects and QoL of cancer patients treated in 

the inpatient Palliative Medicine Department and at home 

(home hospice), who due to severe procedural pain (NRS >6) 

required the use of opioid analgesics: intravenous morphine, 

most often in combination with midazolam (patients treated 

in the inpatient Palliative Medicine Department), fentanyl 

spray administered by nasal route and fentanyl tablets admin-

istered by buccal route, and both fentanyl products used in 

patients treated at home (home hospice). In the majority of 

patients, there occurred mixed pain with the receptor and 

neuropathic component (70% of patients experienced at 

least two types of pain), and classification in subgroups for 

type of pain was based on the predominant type of pain in 

a given patient.

Considering the fact that at the time of procedures 

before opioid treatment administered previously, patients 

assessed pain intensity as 6–10 on the NRS (before opioid 

administration, intensity of pain was 3–5 on the NRS), 

lowering pain intensity to <1 can be considered a very 

good analgesic effect, comparable for all three investigated 

drugs. Analysis of time from administration of opioids to 

the achievement of effective analgesia leads to the conclu-

sion that all three drugs caused significant reductions in 

initial pain intensity assessed by the NRS, which correlated 

with a significant improvement in overall QoL. During 

the study, no significant differences in degree or speed of 

analgesic effect of the studied drugs were observed. This 

was monitored 5 minutes (till 20 minutes) after adminis-

tration, with a further downward trend to <1 on the NRS 

scale observed after 30 minutes, which remained constant 

throughout nursing procedures, up to 60 minutes. Similar 

Table 7 ANOVA of symptom scales of EORTC QLQ-C15-PAL

Symptom scales and single 
symptom items of the 
EORTC QLQ-C15-PAL

Main 
effects

F (df)* P

Pain (5, 12) 1
2
3

2.518 (2)
48.027 (1)
0.947 (2)

0.094
<0.000
0.397

Dyspnea (4) 1
2
3

0.289 (2)
11.664 (1)
0.433(2)

0.750
<0.002
0.652

Insomnia (6) 1
2
3

0.457 (2)
15.505 (1)
0.670 (2)

0.637
<0.000
0.517

Fatigue (7, 11) 1
2
3

0.258 (2)
23.949 (1)
2.276 (2)

0.774
<0.000
0.116

Loss of appetite (8) 1
2
3

2.633 (2)
2.623 (1)
0.669 (2)

0.085
0.113
0.518

Nausea (9) 1
2
3

0.110 (2)
2.914 (1)
0.642 (2)

0.896
0.096
0.532

Constipation (10) 1
2
3

0.752 (2)
6.434 (1)
0.036 (2)

0.478
0.015
0.965

Notes: *Snedecor test. EORTC QLQ-C15-PAL item numbers provided in 
parentheses. Main effects: 1 – drug effect; 2 – time effect; 3 – interaction of 1 and 2.
Abbreviation: EORTC, European Organisation for Research and Treatment of 
Cancer.

Figure 7 Interaction of type and time of treatment for global QoL (GQL; all) on the EORTC QLQ-C15-PAL.
Notes: y-axis – the level of global QoL; x-axis first (GQL×1) and fifth procedural pain episodes (GQL×2); higher scores indicate higher QoL. F2, 39=0.41131, P=0.66562. 
Vertical bars represent 95% CIs.
Abbreviations: QoL, quality of life; EORTC, European Organisation for Research and Treatment of Cancer; IV, intravenous.
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analgesic effects were observed in the next five examina-

tions. On the one hand, the obtained results show that the 

treatment of background pain was more effective, and on 

the other hand, the increase in effectiveness of spontaneous 

breakthrough pain and procedural pain therapy, which was 

the subject of the study.

The BPI-SF questionnaire allows assessment of the 

negative impact of pain on patients’ life dimensions. On 

all pain-interference scales, significant improvements were 

obtained in all five nursing procedures inducing procedural 

pain, and were mostly similar across the three investigated 

drugs. However, a smaller negative effect of pain interfer-

ence on overall activity, walking ability, and normal work 

was observed in patients treated with fentanyl nasal spray 

and fentanyl buccal tablets compared to patients treated with 

intravenous morphine. However, these observations should 

be interpreted with caution, due to the fact that patients 

treated with morphine in the inpatient Palliative Medicine 

Department required more intensive treatment of background 

pain and were less active than those treated with fentanyl at 

home. A similar analgesic effect of the studied drugs was 

indicated by improvement in performance of normal work 

and reduction in the negative impact of pain on enjoyment 

of life. Negative effects of pain on general activity, work at 

home and outside, and ability to walk after intranasal and 

buccal administration of fentanyl were smaller compared 

to intravenous morphine. The use of fentanyl administered 

with transmucosal route is also supported by a convenient 

route of administration, as well as no need for central or 

peripheral intravenous contact. A beneficial analgesic effect 

was assessed by the patients, with no significant differences 

between the studied drugs. There was no significant differ-

ence in the start of the analgesic effect among the investigated 

drugs.

Comparison of analgesic effects obtained in the treat-

ment of severe procedural pain caused by nursing proce-

dures in the literature is difficult, due to the lack of reports 

comparing intravenous morphine therapy in those treated as 

inpatients with rapid-onset fentanyl products administered 

intranasally and buccally at home. Available publications 

concern the use of tested drugs in the treatment of spontane-

ous breakthrough pain. The European Society for Medical 

Oncology recommends the use of transmucosal (nasal, 

buccal, sublingual, oral) fentanyl products, which provide 

fast onset of analgesia in the treatment of unpredictable 

spontaneous breakthrough-pain episodes with rapid-onset 

and immediate-release opioids before predictable pain 

episodes.15 Sevarino et al pointed out that fentanyl citrate 

administered via the transmucosal route provides relief from 

pain over a period comparable to that obtained after admin-

istration of intravenous morphine sulfate (approximately 

5–10 minutes).16 Zeppetella et al found that the average 

time to a significant analgesic effect in the treatment of 

breakthrough pain after oral administration of morphine, 

Figure 8 Karnofsky performance status (y-axis) and type of drug (x-axis) – effect of drug. Higher scores mean better activity of patients.
Notes: Current effect: F2, 29=10,857, P=00030. Vertical bars represent 95% CIs.
Abbreviation: IV, intravenous.
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methadone, oxycodone, and hydromorphone and fentanyl 

tablets used buccally was within 5–75 minutes (35 minutes 

on average). No differences were found between morphine, 

oxycodone, and hydromorphone. Methadone acted more 

quickly than morphine, but no more quickly than oxycodone 

or hydromorphone, while fentanyl provided faster analgesia 

compared to other opioids.17

The literature lacks comparisons of the analgesic effects 

of intravenous morphine and fentanyl administered by the 

transmucosal route used to treat predictable episodes of 

incident and procedural pain. In publications comparing 

the analgesic efficacy of oral morphine and transmucosal 

fentanyl, greater analgesic effectiveness of fentanyl products 

was demonstrated in a study conducted in 134 patients.18 A 

similar study, in which a more beneficial analgesic effect was 

provided by transmucosal fentanyl compared to morphine, 

was carried out by Hanks et al, indicating the side effects 

of fentanyl: nausea, mucositis, and dizziness, but no life-

threatening adverse reactions were found.19

Adverse effects observed in the examined patients were 

usually of mild severity on the PAEQ. The tested drugs did 

not cause increased drowsiness. After administration of 

morphine, a slight increase was initially observed, followed 

by a constant level of drowsiness. After intranasal admin-

istration of fentanyl, a gradual decrease in drowsiness was 

observed up to 30 minutes after drug administration, followed 

by a return to the level of drowsiness experienced prior to 

drug administration. However, after the use of fentanyl by 

the buccal route, a reduction in drowsiness was observed in 

the fifth examination. Only one patient in whom fentanyl 

was administered via the intranasal route at a dose of 50 µg 

discontinued the treatment due to intense drowsiness. The 

patient again used fentanyl by the nasal route with very good 

analgesic effect after the end of the study, when he received 

higher doses of opioids in the treatment of background pain.

There was no decrease in the number of breaths fewer 

than ten per minute, which is a symptom of respiratory 

depression, from which it can be concluded that the treat-

ment of procedural pain with nasal and buccal fentanyl is 

safe in patients at home. However, for the safety of therapy, 

it is recommended to have naloxone and knowledge of the 

proper use of the drug in the event of symptoms of respiratory 

depression, especially at home. Clinical studies confirm that 

with the appropriate opioid dosing, the risk of respiratory 

depression in cancer patients is low, which is associated with 

stimulation of the respiratory center by pain, provided that 

the opioid dose is carefully titrated and clinical observation 

accurate.20 Kongsgaard et al conducted a study of 107 patients 

who were treated with intranasal fentanyl, showing good 

analgesic effects and no life-threatening adverse reactions 

in the treatment of breakthrough pain.21

A prerequisite for safe and effective therapy of severe pro-

cedural pain induced by nursing procedures is the selection 

of patients for such treatment who regularly receive opioids 

for background pain (opioid-tolerant patients) and a care-

ful titration of study drugs in the treatment of spontaneous 

breakthrough pain. The principle of titration of the opioid 

dose used in the treatment of spontaneous breakthrough pain 

and procedural pain induced by nursing procedures concerns 

especially fentanyl products with a rapid onset of analgesic 

action. Such a procedure also applies to patients who have 

been previously treated with another opioid, another route 

of administration, or different fentanyl product administered 

through the same route, eg, intranasal fentanyl (water aerosol 

and pectin spray) and sublingual fentanyl (sublingual tablets 

and buccal tablets). What is more, the principle of titration 

of fentanyl (prior to nursing procedures) in the treatment 

of spontaneous and procedural breakthrough pain is also 

applicable to patients with significant changes in the treat-

ment of background pain (significant opioid-dose change, 

opioid rotation).

Opioids may affect cognitive functions and cause distur-

bances in consciousness. In the first procedural pain episode 

after administration of opioids before the nursing procedures 

(intravenous morphine, fentanyl administered by nasal route, 

and fentanyl by the buccal route), a slight increase of con-

sciousness disturbances (1 on a 5-point scale) was observed in 

two (4.55%) patients, in three (6.98%) patients in the second 

nursing procedure, and in one (2.70%) patient during the third 

and fourth procedures. In the last procedural pain episode, 

no disturbances of consciousness were observed. Impaired 

consciousness may be a symptom of neurotoxicity induced 

by the accumulation of morphine metabolites, especially in 

patients with renal and hepatic impairment and those >70 

years of age, hence the precise observation of patients and 

the correct titration of the dose is very important.22

GI side effects, ie, nausea and vomiting, were of minor 

intensity. According to the PAEQ, nausea of low intensity 

occurred during the first examination in one (2.27%) patients 

during the second and third examinations in two (4.65%) 

patients, and during the remaining tests, the symptom was 

not observed. Nausea assessed with the EORTC QLQ-C15-

PAL showed a downward trend during morphine and fentanyl 

treatment administered by the intranasal route, remaining 

at a constant level when using fentanyl by the buccal route. 

Vomiting investigated according to the PAEQ was observed 
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during the second study in one (2.33%) patient and in the third 

study in two (4.88%) patients. Constipation according to the 

EORTC QLQ-C15-PAL was reduced to a similar level as in 

patients treated with the three study drugs. According to the 

PAEQ, low-intensity pruritus appeared in the second study in 

one (2.33%) patient. The prevention of constipation, as well 

as the frequent use of antiemetics in patients treated with 

opioids, may have contributed to the low or absent symptoms.

Prior to administration of opioids and after procedure, 

selected vital parameters (blood pressure, heart rate, and oxy-

gen saturation) were within normal range and did not show 

significant changes. The rare occurrence and low intensity 

of side effects were probably related to the proper titration 

and prevention of adverse effects of opioids. These observa-

tions suggest that treatment with intravenous morphine and 

intranasal and buccal fentanyl prior to nursing procedures 

inducing severe procedural pain is safe and does not cause 

any disturbing symptoms in the GI tract.

The observed improvement in QoL (assessed accord-

ing to the EORTC QLQ-C15-PAL) in all three groups of 

patients is difficult to interpret, due to the lack of reports 

comparing QoL in patients treated with intravenous mor-

phine and fentanyl products used before nursing procedures 

inducing severe procedural pain. The improvement in 

analgesia observed in the study during the nursing proce-

dures probably had a positive effect on improvements in 

emotional functioning, overall QoL, and quality of sleep 

to a similar degree in the three groups of patients. Positive 

influence on the QoL of patients could be affected by more 

effective treatment of background and procedural pain, as 

well as reduced intensity of such symptoms as dyspnea, 

insomnia, fatigue, and constipation. Improved mood and 

less severe sleep disorders are the result of more effective 

treatment of pain and other symptoms, which is reflected 

in improvement in overall QoL. It should be noted that in 

this dimension of symptom treatment, slightly better effects 

were demonstrated by fentanyl administered by intranasal 

and buccal routes, and slightly less impact on improve-

ment in overall QoL was observed in patients treated with 

intravenous morphine. A beneficial effect of symptom treat-

ment on QoL was demonstrated by Cleeland.23 Obtained 

results confirm the legitimacy of applying tools assessing 

the effectiveness of analgesic therapy and monitoring QoL, 

which is significantly related to the intensity of pain and 

other symptoms in cancer patients.

Worse physical outcomes in patients treated with mor-

phine probably resulted from the lower level of physical 

functioning of patients who demonstrated lower Karnofsky 

performance status and required more intense pain treatment 

compared to patients treated with both fentanyl products at 

home. According to Karnofsky performance status, the effect 

of the drug was observed, whereas significantly lower activity 

was demonstrated by patients treated with morphine, while 

higher activity was observed in patients receiving the investi-

gated fentanyl products. However, it needs to be emphasized 

that the aforementioned differences did not result from the 

type of the opioids used, but from more the severe general 

condition of inpatients treated with morphine due to pain, 

which was more difficult to treat. This thesis can be con-

firmed with the fact that in this group of patients, morphine 

treatment of background pain was the most frequently used 

in constant parenteral infusions, a concurrent administra-

tion of two opioids, usually with adjuvant analgesics. There 

was no effect of time or interaction, which indicates that in 

the advanced phase of cancer, it is usually very difficult or 

impossible to improve activity of patients.

Limitations of the study
A significant limitation of the study is the small number 

of patients included, which resulted from considerable dif-

ficulties in recruiting patients, due to, among other factors, 

excluding patients due to their severe general condition 

and the need to fill several research tools. Other limitations 

include lack of randomization and blinding. Another potential 

source of bias may be a comparison of patients treated at 

home and at the inpatient Palliative Medicine Department, 

which may represent different populations, ie, more intense 

pain, lower activity, and worse cognitive function in the latter 

compared to the former. Despite these limitations, this study 

compared drugs for analgesia during nursing procedures 

inducing severe procedural pain, adverse effects, and cancer 

patient QoL. The comparison was performed during five 

procedural pain episodes with the use of several methods of 

pain, adverse-effect, and QoL assessment.

Recommendations for clinical practice
To ensure safe treatment and reduce the risk of adverse 

effects, we recommend careful titration of investigated 

opioids, particularly intranasal and buccal fentanyl, during 

the treatment of spontaneous breakthrough-pain episodes 

in opioid-tolerant patients. Fentanyl products administered 

by intranasal and buccal routes are characterized by high 

analgesic efficacy and rapid onset of analgesia, as well as 

a noninvasive route of administration, which suggest their 

usefulness in the treatment of severe procedural pain induced 

by nursing procedures, especially at home.
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Conclusion
To our knowledge, this is the first study to demonstrate that 

intravenous morphine and nasal and buccal fentanyl display 

similar, satisfactory analgesic efficacy in the treatment of 

severe procedural pain induced by nursing procedures in cancer 

patients. During treatment with nasal and buccal fentanyl, less 

negative influence of pain was observed on patient overall activ-

ity, walking ability, and normal work compared to morphine 

therapy. Morphine administered intravenously and fentanyl by 

the intranasal and buccal routes show a similar profile, usually 

a low intensity of adverse effects, and improved patient QoL.
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