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Aim.The aim of the research is to compare the efficiency of equianalgesic dosages of trans-
dermal fentanyl and oral morphine in severe cancer pain treatment in patients with or without 
bone metastasis.

Patients and methods. 80 patients who were treated with transdermal fentanyl and oral 
morphine due to severe cancer pain (from 7 to 10 on the NRS scale) were examined in a 
prospective research conducted at the Palliative care centre (hospice) of University Clinical 
Centre Tuzla. We compared the efficacy of equianalgesic doses of transdermal fentanyl and oral 
morphine in pain treatment. 

Results. The Karnofsky score for all 80 patients upon admission was 47.13 ± 11.05 and 51.25 
± 11.73 upon discharge (p = 0.0005). In patients with and whitout bone metastases neuro-
phatic and nocioceptive pain were dominant (p < 0.05). Mean pain intensity in all patients on 
the first day of treatment was 9.00 (from 7.00 to 10.00) which is higher compared with pain 
intensity on the tenth day (0.9 ± 0.98) of treatment (p < 0.0001). On the second day of the 
treatment mean pain intensity was lower in patients from the control group, (median 4.00;  
from 2.00 – 6,00) compared to patients from the test group (median 5.00; from 3.00 – 7.00). 

Conclusion. With constant pain evaluation, treatment should be started with fast releasing 
oral morphine. After the stabilization of basic pain with oral morphine, better effects, with less 
side-effect are obtained with equianalgesic doses of transdermal fentanyl.
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INTRODUCTION

Pain is undoubtedly an unpleasant feeling 
and motivation wise it has a character of 
punishment. International Association for 
the Study of Pain – IASP, founded in 1973, 
published an official pain definition which 
states the following: “Pain is an unpleas-
ant sensory and emotional experience as-
sociated with actual or potential tissue 
damage”[1]. The definition speaks of dual 
meaning of the term pain, of existence of 
sensory qualities but also of distinctively 
individual and complex experience whose 
intensity is influenced by previous learn-
ing, the state of nervous system in the mo-
ment of experiencing it, and so on. 

Acute pain has a known etiology, it is tran-
sient, followed by a metabolic response of 
the whole organism and is easily treatable 
by removing the etiological factor. Chronic 
pain which lasts up to 6 or more months 
is a sign of a chronic disease. It influences 
the patient’s behavior, sleep, social function 
and it is an illness in itself with its symp-
toms, syndromes and complications.

Around 30 – 40 % of cancer afflicted pa-
tients experiences pain already at estab-
lishing the diagnosis, while in advanced 
stage of the disease 75% - 90% of patients 

endures pain which speaks for the under-
estimation of cancer pain, despite the in-
formation from the institutions of palliative 
medicine from all over the world, which 
state that in 95% of the cases cancer pain 
can be efficiently controlled [2,3]. In 70% 
of the cases pain is caused by the carcinoma 
itself. Compression and nerve damage by 
carcinoma and pain due to bone metastasis 
with the infiltration of the bone nerve are 
the cause of neuropathic cancer pain[4]. 
Disorder of balance between activity of os-
teoclasts and osteoblasts, change of normal 
bone turnover leads to osteolysis, micro 
fractures or pathological fractures[5]. In 
about 20% of the cases, the pain is caused 
by cancer treatment[6]. Surgical interven-
tions can cause nerve damage, chemo-
therapy, releases cytokines which sensi-
bilizes nociceptors, radiotherapy leads to 
tissue fibrosis with nerve compression and 
painful mucositis can be caused both by 
chemotherapy and radiotherapy. Stimula-
tion of nociceptors caused by cancer and 
prolonged triggering in the neurons with 
C-receptors causes activation of N-methyl 
D-aspartate (NMDA) receptors resulting in 
central sensitization, which, along with pe-
ripheral sensibilization can lead to occur-
rence of allodynia[7]. Bone metastasis are 
one of the most frequent painful syndromes 
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in patients in advanced stages of carcinoma disease. In 
70% of the cases this pain is difficult to control, while 
about 50% of the patients die without adequate pain 
management and poor life quality. Bone metastasis are 
often combined with so called skeletal related events 
–SRE-s which include severe pain fractures, the need 
for surgery or radiotherapy, compression of the spinal 
cord or demineralization of the bone[8].

Morphine is an opiate of choice for patients with me-
dium to severe cancer pain[9]. It is well absorbed after 
oral application with metabolization in the liver in M3G 
(morphine 3-glucuronide) without and M6G (mor-
phine 6-glucuronide) with strong analgesic and seda-
tional effect[10]. Fentanyl is a synthetic opoioid, with 
effects typical for all narcotics: analgesia, respiratory 
depression, cough inhibition, miosis and sweating[11]. 
Fentanyl is 80 to 100 times stronger than morphine so 
that a dose of 25 μg/h of fentanyl corresponds to 25 to 
60 mg/day oral morphine, a dose of 50 μg/h of fentan-
yl corresponds to 61-115 mg/day oral morphine etc. 
Fentanyl in a form of transdermal preparations (TTS - 
transdermal therapeutic system) in the USA has been 
in use since 1992 and since 1995 in Germany [12]. 
The aim of the research is to compare the efficiency of 
equianalgesic dosages of transdermal fentanyl and oral 
morphine in severe cancer pain treatment in patients 
with or without bone metastasis.

PATIENTS AND METHODS 

A prospective study involved 80 patients, hospitalized 
in the Hospice for recumbent patients at Palliative care 
centre of public health institution of University clinical 
centre in Tuzla, in the terminal stage of the cancerous 
disease, who were treated with strong opioids due to 
their unbearable cancer pain (from 7-10 according to 

NRS scale) without previously using these medications 
in their therapy (morphine, fentanyl). 33.8% (27 pa-
tients) of which were patients with lung tumor, 27.5% 
(22 patients) with digestive tract tumor, 12.5%  with 
breast tumor, 11.3% with ORL tumor,  while tumors 
of  other organs were represented with less than 10%. 
Fourty examinees (20 from test and 20 from control 
group) had verified bone metastases. The average age 
was 59.91 ±10.19, 50 (62.5%) of the patients were 
male and 30 (37.5%) were female (Table 1).

Breakthrough pain in both groups of examinees is treat-
ed by additional dosages of oral morphine (8 mg in form 
of morphine hydrochloride solution). Test group con-
sisted out of 40 patients who were set under therapy 
of transdermal fentanyl of 25 µg after their pain inten-
sity was established above 7 according to NRS. On the 
fourth and seventh day pain evaluation was conducted, 
so the dosage of transdermal fentanyl was increased 
to 50 µg (on the fourth day) or 100 µg (on the seventh 
day) if there had been 2 or more breakthroughs of 
pain the previous day that required the “salvage dose”. 
Control group consisting of forty patients whose pain 
was undurable (above 7 according to NRS scale) was 
treated with 48 mg of oral morphine (divided into 6 
dosages - 8 mg every 4 hours). On fourth and seventh 
day there has been pain evaluation recorded, as well 
as the regular dose of morphuim, increased by 50 per 
cent if there has been more than two breaktroughs of 
pain which demanded „salvage dose“. Patients excluded 
from the study were those with cancer pain intensity 
6 or lower than 6 according to NRS scale; those with 
allergies to strong opioids; if they have used strong 
opiates before diagnosis of tumorous disease or dur-
ing the treatment of cancer pain before the admission 
to Hospice; patients who experienced regurgitation 
which prevents the possibility of taking oral morphine; 

Groups Test group
 (TD* fentanyl)

Control group
(oral morphine)

In total

Number of patients 40 40 80
Age 59.61 ± 9.43 60.22 ± 11.02 59.91 ± 10.19
Sex M (%) 27 (33.75 ) 23 (28.75 ) 50 (62.5)

F (%) 13 (16.25 ) 17 (21.25 ) 30 (37.5 )
*TD - transdermal

Table 1. General and demographic characteristics of the examinees

Patient group Bone metastasis Type of pain (%)
Nocioceptive Mixed Neuropathic

Test group yes 7 (8.8) 2 (2.5) 11 (13.8 )
no 12 (15.0) 6 (7.55) 2 (2.5)

Control group yes 8 (10.0) 7 (8.8) 5 (6.3)
no 12 (15.0) 5 (6.3) 3 (3.8)

In total yes 15 (18.8)A 9 (11.3)B 16 (20.0)C

no 24 (30.0)D 11(13.8 )E 5 (6.3)F

∑ 39(48.8)G 20 (25.0)H 21 (26.2)I

p = 0.27 comparing AwithB;p = 0.02 comparing DwithE;p = 0.0002 comparing DwithF;
p = 0.14 comparing AwithD;p = 0.02 comparing CwithF;p = 0.003 comparingGwithH;p = 0.005 comparing GwithI

Table 2. Pain character according to LANS scale in both groups of patients
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Figure 1. Mean pain intensity through days in all tested patients

Figure 2. Pain intensity through days of patients with and without bone metastasis

Figure 3. Pain intensity through days for the patients from test and control group
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with pronounced signs of respiratory, renal or liver in-
sufficiency. Upon the admission of the patients to the 
Palliative care centre (hospice), for all 80 patients the 
following was established: general state of the patients 
(Karnofsky score), pain intensity (NRS scale: 0 points – 
no pain and 11 points – worst possible pain) and pain 
character (LANSS scale- to 8 points - nocioceptive char-
acteristic of the pain; 9 – 12 points - mixed pain and 
higher then 12 points – neuropathic pain).

STATISTICAL ANALYSIS

Statistical analysis was conducted using biomedical ap-
plication software called MedCalc for Windows version 
9.4.2.0. For testing the repeated measurement of paired 
samples, depending on the distribution of variables, 
paired T-test and Wilcoxon tests were used. For test-
ing the repeated measurements of samples with more 
than 2 variables, ANOVA for repeated measurements 
was used. For testing the hypothesis of difference in 
frequency of parameters of dichotomous scale, the test 
used was χ2  test. Statistical hypothesis were tested 
based on the level of significance of α = 0.05 meaning 
that the difference between samples was considered to 
be significant if p < 0.05.

RESULTS

There was neither statistically significantly difference 
in age (p > 0.05) nor in sex (p> 0.05) between the test 
and the control group of patients. Mean value for Kar-
nofsky score for all 80 patients upon admission was 
47.13 ± 11.05 and on discharge 51.25 ± 11.73, and af-
ter relieving the pain Karnofsky score was statistically 
significantly better (p = 0.0005). In patients from test 
group mean value of Karnofsky score on admission was 
46.75 ± 11.63, while on the tenth day of treatment it 
was statistically significantly better (p = 0.0006) on av-
erage 52.25 ± 12.29. In patients from control group on 
the tenth day of treatment mean value for Karnofsky 
score was 46.67 ± 11.21 so there was no statistically 
significant difference (p = 0.059) compared to the first 
day when the mean value for Karnofsky score was 47. 5 
±10.56. There was no statistically significant difference 
when comparing mean values of Karnofsky score of 
the patients from the control group and patients from 
the test group on the day of the admission (p = 0.67), 
as there was no statistically significant difference (p = 
0.45) on the discharge. Out of all patients in 39 of them 
(48.8%) the sum of points according to LANSS scale 
was lower than 8 which indicates to nocioceptive char-
acteristic of the pain, which is statistically significantly 
more compared to 20 patients (25.0%) with mixed 
pain (p = 0.003, χ2 = 8.74) and 21 (26.2%) with domi-
nant neuropathic painful component (p = 0.005 χ2 = 
7.78) (Table 2).

In the group with bone metastasis 15 patients (18.8%) 
were with dominant nociceptive component and there 
was no statistically significant difference compared to 
the number of patients with neuropathic  (16 patients 
or 20%) or mixed nociceptive - neuropathic pain (9 
patients or 11.3%). Patients who had not had verified 
bone metastasis had dominant nociceptive pain (24 

patients or 30%) which was statistically significantly 
more compared to 11 patients (13.8%) with mixed 
(χ2=5.23) and 5 patients (6.3%) with neuropathic pain 
(χ2=13.57). There was no statistically significant dif-
ference in the percentage of patients with and without 
bone metastasis in whom the nociceptive pain was 
dominant (χ2=2.147) but there was statistically signifi-
cantly greater number of patients who had bone me-
tastasis compared to those patients who did not, with 
dominant neuropathic component of pain (χ2=5.43)
(Table 2).

Mean pain intensity in all 80 examined patients on the 
first day of treatment was 9.00 (from 7.00 to 10.00) 
which was statistically significantly higher compared to 
the pain intensity on the tenth day of treatment which 
was 0.9 ± 0.98. Test of within-subjects effects showed 
significant downword trend (p< 0.001). Already after 
24 hours of cancer pain treatment with strong opioids  
pain intensity was significantly lower  (p<0.0001) . The 
only measurements not showing statistical differences 
were between 2 – 3 day, 5 – 6 day, 7 – 8 day and 8 – 9 
day (Figure 1).

Pain intensity was higher in the group with bone me-
tastases as compared with the group without them, 
during the entire study period (Figure 2). Test of be-
tween-subjects effects showed significant difference 
(p = 0.001). Likewise, test of within-subjects effects 
was also significant when testing for factor (p < 0.001). 
However, when testing for the group and factor interac-
tion, there was no difference (p > 0.05), which means 
that the rate of falling trend of pain intensity was the 
same in both groups.

Test of between-subjects effects showed no difference 
in pain intensity between the test and control group (p 
> 0.05). However, when testing for the group and fac-
tor interaction, the difference was significant, which 
means that the rate of falling trend in pain intensity 
was higher in the test group (p < 0.001)(Figure 3). On 
the day of the admission there was no statistically sig-
nificant difference (p = 0.14) in the pain intensity be-
tween the patients of test (median = 9.00; from 7.00 to 
10.00) and control group (median = 8.00; from 7.00 to 
10.00). However, on the second day of the treatment 
mean pain intensity, outside the breakthrough pain 
was significantly lower (p = 0.01) in patients from the 
control group, who were treated with oral morphine 
(median 4.00; from 2.00 – 6.00) compared to patients 
from the test group, treated with transdermal fentanyl 
(median 5.00; from 3.00 – 7.00).

In the following days (from 3rd to 7th day) there was 
no statistically significant difference in pain intensity 
in test and control group. On the eighth and ninth day 
mean of total pain intensity was statistically significant-
ly lower in patients treated with transdermal fentanyl 
compared to patients who received oral morphine [on 
the eighth day p = 0.005 in comparison to 1.27 ± 1.19 in 
patients from test and 2.10 ± 1.37 in patients from the 
control group; on the ninth day p = 0.04 in comparison 
to 1.00 (1.00 - 2.00) patients from test and 1.50 (1.00 - 
2.00) patients from the control group](Figure 3).

Upon the completion of the study on the tenth day of 
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the treatment there was no significant difference (p = 
0.08) in pain intensity between the patients of test and 
control group.

DISCUSSION

In our study the mean value for Karnofsky score for 
all 80 patients after relieving the pain Karnofsky score 
was statistically significantly better. Moreover, when 
comparing Karnofsky score it was significantly better 
on the day of admission compared to the day of the dis-
charge in patients from the test group, while there was 
no statistically significant difference in patients from 
the control group. In a study which monitored the ef-
fects of cancer pain treatment by transdermal fentanyl 
within 3 months, Karnofsky score was relatively con-
stant during the treatment, with mean value of 68 ± 2 
at the end of the second month and 69 ± 2 at the end of 
the study[13]. 

In our study 48.8 % of the patients had dominant noci-
ceptive pain, statistically significantly higher compared 
to  patients with mixed pain, and compared to patients  
with dominant neuropathic painful component. Sta-
tistically significantly larger number of patients with 
bone metastasis compared to patients without them, 
has neuropathic pain. Similar results are shown by  a 
study conducted on 77 patients with cancer diseases 
(where GI tumors are dominant with 65.1%)  with pre-
dominance of nociceptive (visceral) pain in 68 (88.3 
%) patients, mixed (nociceptive somatic + neuropathic 
pain) in 8 (10.4%) patients and exclusively just neuro-
pathic pain in 1 patient (1.3%)[12].

A research conducted in Greece on all “opioid –naive” 
patients with cancer pain treated with transdermal 
fentanyl, shows a mean value of pain intensity upon ad-
mission 7.1 ± 1.7[14]. Patients were treated by trans-
dermal fentanyl of average dose of 36.5 ± 15.7 µg/hour 
(patches of 25 and 50 µg). On the third day of the treat-
ment 84% (95) of the patients had a pain intensity of ≤ 
3 (mean value 0.5 ± 0.8), 12.4% (14 patients) rated the 
pain with grade 4, and 4 of the patients (3.5%) rated 
the pain intensity with grades 5 - 8. On the seventh day 
and until the completion of the study (which lasted for 
42 days) pain intensity had mean values of 1.3 to 0.16, 
while the average dose of fentanyl was 122.1 ± 81.2 
μg/h. In our study in patients whose basal cancer pain 
was treated with transdermal fentanyl, pain intensity 
on the fourth day of treatment was statistically signifi-
cantly lower than in controls and it showed the value 
of 2.6 ± 1.53. Comparing the pain intensity of control 
group and test group of patients it is notable that the 
pain intensity is higher within the first three days in 
patients treated by a transdermal fentanyl and on the 
fourth day until the end of the study mean pain inten-
sity was higher in patients treated with oral morphine. 
Similar results are shown by a study conducted on 33 
patientswhose cancer pain was treated with transder-
mal fentanyl as only strong opioid[15]. On admission 
mean pain intensity was 8.33 ± 1.02, and on the fourth 
day of treatment with transdermal fentanyl (TDF) it 
was significantly reduced to 2.06 ± 1.34 (p < 0.0001), 
and on the tenth day to an average of 0.55 ± 0.75.

In a study Cerezo et al., conducted on 40 patients, the 
mean pain value on the first day was 7.14 and within 
72 hours it was reduced to 2.40 and on the seventh day 
of treatment by TDF it was reduced to 2.07 (p = 0.002), 
with high percentage of patients satisfaction (89%) 
primarily related to simplicity of the usage[16]. A study 
conducted in China on 485 patients with strong cancer 
pain, the starting pain value was 7.92. After introducing 
TDF, on the first day already 86.3% of the patients re-
ported pain relief (the mean intensity 3.58; p < 0.001). 
On the sixth day of treatment the mean pain intensity 
was reduced to 3.06 and on the ninth day to 1.29. In the 
same study in patients with bone metastasis the start-
ing pain intensity was 8.25 and it had not significantly 
differed compared to patients without meta changes in 
their bones and it was (7.92)[17]. In our research the 
starting pain intensity in patients with meta changes 
in their skeleton was statistically significant difference 
compared to patients without meta changes in their 
bones. In patients with bone metastasis compared to 
those patients without the metastasis pain intensity 
was higher for all the following days until the end of the 
study (on the tenth day).  

The mean pain intensity established by a numerical 
scale, in the control group (treated with oral morphine) 
on the first day was 8.00, whereas it was significantly 
lower on the second day with constant reduction of in-
tensity until the tenth day. Similar results are shown in 
several studies. In one of those studies conducted on 
172 patients in Italy starting pain intensity was 7.4 ± 
1.3, and on the fifth day of treatment with oral mor-
phine it was reduced to 3.8 ± 1.5 (p < 0.0001)[18]. In 
another study from 2008 conducted on 159 patients 
with severe cancer pain, it is claimed that in the titra-
tion phase of oral morphine treatment (5 mg per 4 
hours) within three days pain management  is obtained 
in 50 % and within 5 days in 75% of the patients[19]. 
Pain intensity reduces from 7.36 points in the begin-
ning (according to NRS numerical scale) to 2.43 on the 
third, and 1.67 points on the fifth day (p < 0.001). In 
a study conducted on 35 hospice patients with severe 
cancer pain treated with oral morphine the mean pain 
intensity on the first day of hospitalization was 8.23 ± 
1.06 and on the second day of treatment it was signifi-
cantly lower compared to the day of the admission (p 
< 0.0001), and on the tenth day mean value was 1.23 
± 1.06[20]. 

In conclusion, nocioceptive pain was dominant in pa-
tients with advanced cancer. However, bone metastasis 
often causes the appearance of neuropathic pain. With 
constant pain evaluation, treatment should be started 
with fast releasing oral morphine, which enables a safe 
titration and effective pain relief of basic pain. After the 
stabilization of basic pain with oral morphine better 
effects are obtained with equianalgesic doses of trans-
dermal fentanyl, with relieving of breakthrough pain 
with “salvage doses” of fast releasing strong opioid.

LIMITATIONS OF THE RESEARCH

In a study design, the time frame of monitoring the 
test subjects should be prolonged and continue until 
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the completion of hospitalization. The sampling was 
not based on randomization. The effects of transder-
mal fentanyl and short-lasting morphine should be 
compared to those of long lasting and slow releasing 
opioids. Intensity and frequency of side effects can be 
related to a choice of analgesic therapy, so those ef-
fects, along with cardiovascular and respiratory system 
should be monitored.
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