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Cancer pain: Results of a prospective study on 
prognostic indicators of pain intensity including 
pain syndromes assessment
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Abstract
Background: Pain is a prevalent symptom in patients with advanced cancer. Recognition of prognostic factors associated with pain 
intensity, could help provide better assessment, leading to better pain management.
Aim: identifying prognostic factors which could guide improvements on cancer pain classification.
Design: a prospective observational study on chronic cancer pain, exploring the association between average mean pain intensity 
during a 28 days study follow-up and patients’ clinical and pain-related characteristics, including pain syndromes. To evaluate these 
associations, a mixed model was built.
Setting/participants: Patients attending a Palliative Care and Pain Outpatient Clinic from May 2015 to June 2019 were screened. 
Patients with moderate to severe cancer pain who were already receiving or needed treatment with third step WHO ladder opioids 
were enrolled in the study. Data from 342 patients with at least one follow-up visit were analyzed.
Results: Pain intensity decreased significantly for all patients during time (p < 0.001). Age, sex, emotional distress, pain duration 
and neuropathic pain presence evaluated by the Douleur Neuropathique 4 Questions (DN4) questionnaire were not significantly 
associated to pain intensity. Breakthrough/episodic pain was associated with higher pain intensity during follow-up (p < 0.001). The 
diagnosis of pain syndrome was overall significantly associated with mean pain intensity during follow-up (p = 0.016). Particularly, 
the concurrent presence of visceral and soft (p = 0.026) or soft and nervous tissue pain (p = 0.043) were significantly related to worse 
outcome, whereas pain due to only soft tissue damage with better outcome (p = 0.032).
Conclusions: The recognition of specific pain syndromes may help to better classify cancer pain.
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Original Article

What is already known about the topic?

• Undertreatment or lack of satisfactory pain relief remains common in people with cancer pain.
• �Better pain characterization is helpful to better classify cancer pain and is associated with treatment outcomes.
• �The role of the presence of specific pain syndromes, characterized by different clinical presentations and tissue involve-

ment, has not been previously evaluated for this purpose.
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Introduction
Pain is estimated to affect around 65% of people with 
advanced cancer, significantly impacting their quality of 
life.1 The World Health Organization (WHO) program 
against cancer pain and the three-step analgesic ladder 
have been crucial in building a global internationally 
accepted management strategy,2,3 which has since then 
been followed by many guidelines.4–6 However, under-
treatment or lack of satisfactory analgesic response is still 
common and an appropriate assessment remains key to 
identify difficult pain conditions.7

Cancer-related pain, according to the ICD-11 classifica-
tion,8 is a wide definition including both pain directly due 
to the tumor progression or metastases, and pain caused 
by surgery, chemotherapy, target biological agents, immu-
notherapies or radiation consequences. Pain due to can-
cer and treatment-related pains need furthermore to be 
distinguished as entities characterized by different causes, 
mechanisms and clinical presentations, with different 
implications in care strategies.

Several studies have described domains or variables 
that can be useful in classifying cancer pain and identify-
ing prognostic factors for analgesia. These include pain 
characteristics, such as: pain intensity, breakthrough pain 
and neuropathic pain presence and patients’ characteris-
tics such as: drug-related behaviors, psychological and 
cognitive function.9–13 These characteristics and their 
combination have been used in some classification sys-
tems, such as the Edmonton Classification System for 
Cancer Pain, but only neuropathic pain, breakthrough 
pain, psychological distress and baseline pain intensity 
resulted to have a clinical impact on pain outcomes.9–13

An additional diagnostic approach, recognizes cancer 
pain syndromes identifying the actual cancer lesions caus-
ing pain as consequences of the underlying disease or its 
treatment.14,15 These syndromes have been summarized 
in a checklist based on the anatomical site of tumor inva-
sion causing the pain or with the lesion caused by antican-
cer treatment.16–18 Using this simplified pain syndrome 
list, a prospective international study16 demonstrated that 

the majority of patients with pain directly due to cancer 
present with one or more pains caused by different types 
of tissues involvements. This syndromes checklist has 
never been specifically tested as to its potential impact on 
clinical outcomes. In this article we explore the associa-
tion of pain syndromes with pain intensity during opioid 
medication-based therapy, together with other patients’ 
and pain characteristics already used in available classifi-
cation systems.10,13

Methods
Aim of this study was to assess if a pain diagnosis based 
on a syndrome checklist together with other pain charac-
teristics is associated with the analgesic outcome of pain 
due to cancer.

Study design and setting
A prospective longitudinal observational study (MOLO 13) 
on interaction between clinical and genetic factors and 
opioid analgesia in patients with cancer pain is being con-
ducted at the Palliative Care and Pain Outpatient Clinic of 
the National Cancer Institute of Milan. Here we present a 
secondary analysis of preliminary data aimed at identify-
ing clinical factors from the baseline visit (the day of 
enrollment in the study) and their association to pain 
intensity during the study follow up period of 28 days. The 
pharmacological treatment of enrolled patients was 
based on existing clinical guidelines2–5 and on opioid titra-
tion according to common clinical practice and was not 
subject to any modifications due to enrollment, therefore, 
no pre established dose limitations were planned or 
applied.

Study population and recruitment
Patients with cancer pain seen at our outpatient clinic 
from May 2015 to June 2019 were prospectively screened. 
Patients were eligible if they were older than 18 years, 
had diagnostic evidence of locally advanced or metastatic 

What this paper adds?

• �This study analyzes the association between pain intensity during opioid therapy and patients’ and pain characteristics.
• We identify baseline prognostic factors which could guide improvements on cancer pain classification.
• �We show that specific pain syndromes are associated with pain intensity during pain management with opioids and 

confirm the relevance of breakthrough/episodic pain in conditioning pain relief.

Implications for practice, theory or policy

• �The recognition of distinct cancer pain syndromes could lead to better cancer pain classification and treatment in clinical 
practice.

• �Training programs on appropriate pain assessment and multicenter clinical trials confirming the results of the present 
article are needed to confirm the clinical usefulness of this approach.
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solid tumor with a life expectancy of 1 month or longer, 
had moderate to severe cancer pain (mean pain intensity 
in the last 24 h > = 4 on a 0–10 numerical rating scale 
(NRS)). Only pain directly caused by cancer was consid-
ered in this study and patients could be included if they 
were already receiving or needed treatment with WHO 
ladder step III opioids (morphine, oxycodone, fentanyl, 
hydromorphone, or buprenorphine).

Criteria of exclusion were the presence of psychiatric 
diseases or pathologies leading to impaired state of con-
sciousness and cognitive capabilities, antalgic radiother-
apy in the last 2 weeks or planned during the study, 
documented presence of moderate to severe renal failure 
(plasma creatinine >1.5 mg/mL with a creatinine clear-
ance <60 mL/min) and pain due to anticancer therapies.

Data collection and clinical assessments
After giving written informed consent a standardized 
assessment was performed for all enrolled patients both 

at study enrollment (baseline) and follow-up period. 
Patients’ follow-up consisted of five subsequent visits, 
respectively 3, 7, 14, 21, and 28 days after baseline evalu-
ation. In the event that the patient could not reach the 
clinic in person, the follow up assessment could be con-
ducted by phone. Questionnaires were completed on 
paper during in-person visits or by the physicians, based 
on the patients’ answers, when the visits were conducted 
by phone. Schedule of enrollment and assessments is 
explained below and summarized in Figure 1.

Study enrollment visit
Basic demographic and clinical data were collected by a 
clinical researcher, including primary cancer diagnosis, 
presence of metastases and anticancer treatments. Pain 
treatment pre-study was recorded, including opioids and 
adjuvants with their respective dosages; opioid dosages 
were converted into milligram oral morphine equivalent 
daily dose (MMED)19

Figure 1. Schedule of enrollment and assessments.
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Clinician collected pain data
A palliative care physician, recorded the following pain 
related data: pain duration; presence of breakthrough 
pain (BTP)/episodic pain; pain treatment and pain syn-
dromes. In this study the presence of any transient pain 
exacerbations was defined as presence of BTP/episodic 
pain.20 Pain duration referred to how long the patient was 
experiencing pain at the moment of enrollment, and was 
measured in months. Pain syndrome were identified 
based on cancer disease localization, pain clinical history, 
physical examination and available diagnostic tests dem-
onstrating tissues’ involvement. The physician had to 
choose one or more pain syndromes using a codified 
list.16–18 For the purpose of this study, pain syndromes are 
grouped in one of four general etiologies using the classi-
fication of specific syndromes provided in the list16,23: pain 
due to bone, visceral, soft or nervous tissue involvement 
by cancer. The pain syndrome was therefore used to 
assign patients to one or more of the previous four group-
ing categories, resulting in 16 possible combinations 
depending on the number of tissues involved.

Patient reported pain measurements data
Pain intensity was assessed with the Italian Brief Pain 
Inventory–short Form questionnaire.21 Mean pain inten-
sity in the last 24 h using 0–10 numerical rating scales on 
day of enrollment and at follow up visit were used as out-
comes of the present study.

Functional status and psychological distress 
assessment
Performance status was rated using the Karnofsky 
Performance Status Scale (KPS). Emotional distress was 
evaluated using the four questions (Q21-Q24) regarding 
emotional functioning domain of the EORTC QLQ-C30 
questionnaire.22 All four items in the EORTC QLQ-C30 
module were scored on a Likert scale from “not at all” to 
“very much” and their average was linearly transformed 
to 0–100 scores, in accordance with the scoring instruc-
tions given by the EORTC Quality of Life Study Group; a 
higher score represents a higher (“better”) level of 
functioning.

Neuropathic pain assessment
the Douleur Neuropathique 4 Questions (DN4) was used 
as a screening questionnaire for neuropathic pain.23,24 The 
DN4 has good specificity and sensitivity in screening for 
the presence of neuropathic pain in chronic non-malig-
nant pain.25 It contains both interview questions and an 
objective examination. The interview consists of seven 
verbal pain descriptors (burning, painful cold, electric 

shocks, tingling, pins and needles, numbness, and itch-
ing), while the objective part contains three items assess-
ing for sensory abnormalities: pinprick, tactile 
hypoesthesia, and pain to light touch. A score of 1 is given 
to each of the 10 items when positive. The final score 
ranges from 0 to 10 and a score of 4 or greater is the cut 
off value indicative of neuropathic pain.25

Follow-up visits
Pain assessment included mean pain intensity in the last 
24 h and worst pain intensity in the last 24 h. Any therapy 
or pain treatment variation was recorded. Reasons for 
ending prematurely the study were registered, including 
missing follow-up, abandonment of opioid therapy, or 
death.

Statistical analysis
Frequencies and percentages were used to describe cate-
gorical variables while means and standard deviations 
(SD) were used for continuous ones. In total, 13 categories 
of syndrome combinations were observed and included in 
the analysis. Given the longitudinal nature of the data and 
missing follow-up data for a few patients, a mixed model 
for repeated measures (MMRM)26 was chosen to model 
the longitudinal mean pain intensity in the last 24 h meas-
ures as a function of pre-specified patient and pain-spe-
cific characteristics based on clinical experience and 
documented previous findings (sex, age, KPS, presence of 
BTP/episodic pain at enrollment, EORTC emotional dis-
tress score, pain duration and DN4), and pain syndrome 
classification. These variables were inserted in the fixed 
part of the model as continuous or as binary, except for 
nominal factor pain syndromes. Considering evidences of 
no substantial differences in efficacy among WHO third 
step opioids for cancer pain management,27,28 we decided 
not to include them in the model.

In the random part of the model, time was included as 
categorical variable with four categories: baseline; 2nd 
follow-up; 3rd and 4th visit; 5th and 6th. This selection 
was based on a preliminary estimation of coefficients of 
each time point, and those with close estimated coeffi-
cient were grouped in the same categories. Lastly, the ref-
erence category used for pain syndromes was “bone pain 
only,” based mainly on the numerosity of this category.

Mixed effect models are especially useful for identify-
ing the role of individual differences in responses, while 
incorporating information from different measures at 
both individual or group levels, enhancing associations of 
the underlying components influencing response. The 
MMRM model did not specify any random effects on 
patient level, but instead modeled the correlation within 
the repeated measures over time taking into account that 
the residual errors are correlated. An unstructured 
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Figure 2. Flow diagram of screening and eligibility.

correlation matrix of the repeated measures was selected 
among others29 by Akaike Information Criterion (AIC) and 
Bayesian Information Criterion. The MMRM estimation 
method used was restricted maximum likelihood estima-
tion. The model diagnostics were the verification of the 
linearity and independence of all variables and the nor-
mal distribution of the residuals. The model p values 
shown in the results are Wald test. The significance level 
was set at p < 0.05.

All data analysis was performed using STATA IC 16.30

Ethical issues and study approvals
All participants gave written informed consent before enroll-
ment. The study protocol and supporting documentation 
was approved by INT Research Ethics Committee (INT 
153/13).

Results
From May 2015 to June 2019 3400 patients were 
screened at the outpatients clinic and 45% of them 
(1544) had pain. Of these, 27% did not require the use of 
WHO Step III opioids, 24% had pain due to cancer treat-
ment or other causes unrelated to the oncological dis-
ease, 18% were undergoing antalgic radiotherapy, 4% 
had either a poor prognosis or follow-up was not possi-
ble, 2% had cognitive impairment and were therefore 
considered not eligible for the study. Only around 3% of 
the remaining eligible patients refused to participate, 
and a total of 350 patients (97% of potentially eligible) 
were enrolled in the study 8 patients (2.3%) had no fol-
low-up visits and were excluded from the analysis (see 
Figure 2). Seventy-eight patients did not conclude the 
study but had at least one follow-up visit. The mean 
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follow-up duration for these patients was 13.2 days 
(±6.4). Reasons for early dropping out were: loss to fol-
low-up (31 patients, 8.8% of all 350 enrolled patients), 
death (17 patients), lack of compliance to detailed pain 
assessments (13 patients), transfer to other healthcare 
centers (13 patients), and other reasons (4 patients).

Table 1 reports baseline demographic and clinical charac-
teristics of the 342 analyzed patients. Mean follow up time 
was 24.6 (±6.8) days. Mean age was 63.5 years old. The 
most frequent diagnosis were breast (19%) and lung cancer 
(15.8%), with 93% of patients having metastatic disease.

Pain and analgesic treatment characteristics data are 
reported in Table 2. The average pain duration at baseline 
was 12 months (± 17.4). Average of mean pain intensity 
in the last 24 h and worst pain intensity in the last 24 h 
scores were 5.4 (± 1.4) and 6.9 (± 1.8) respectively. The 
most common pain syndromes were bone pain (33.6%), 
visceral pain (26.9%) and pain due to soft tissue damage 
(10.8%). Around 28% of the analyzed patients presented 
with more than one tissue involvement and over 60% had 
BTP/episodic pain at enrollment. About 20% of patients 
had a positive DN4 result, indicating a possible neuro-
pathic pain component. Eighty six percent of patients 
were already receiving WHO step III opioids before enroll-
ment, 11% weak opioids and only 3% were not receiving 
any opioids. At baseline, 51.5% of patients were pre-
scribed fentanyl, 43% oxycodone, 3.2% morphine and 
2.3% buprenorphine. An opioid-switch during follow-up 
was done for only 12.6% of patients. Average Morphine 
Milligram Equivalents for baseline and during follow-up 
were 114.6 (± 118.2) and 144.8(± 136.9) respectively. 
83% of patients were prescribed additional adjuvant anal-
gesic drugs, mostly corticosteroids (45%) and anticonvul-
sants (31%).

Patients were classified based on the combination pain 
syndromes diagnosed by the treating physician. Figure 3 
reports the mean pain intensity in the last 24 h score aver-
age during follow-up by pain syndrome combination 
groups, each represented by a different color.

Results from the fixed part of the multivariable 
MMRM (Table 3) showed several variables to be signifi-
cantly associated to pain intensity during follow-up. 
Pain intensity decreased significantly during time with 
estimated average decreases from baseline of 1.1, 1.3, 
and 1.5 for the three time points identified. Age, sex, 
emotional distress, DN4 classification of neuropathic 
pain and pain duration were not associated to pain 
intensity. Patients with BTP/episodic pain had 0.55 pain 
intensity score higher than those without (p ⩽ 0.001). 
Overall, the presence of different pain syndromes was 
significantly associated to mean pain intensity during 
follow-up (p = 0.016). In particular, compared to bone 
tissue syndromes, the concurrent presence of visceral 
and soft tissue (β = 1.015, p = 0.026) or soft and nervous 
tissue (β = 0.67, p = 0.043) were significantly correlated 

to higher mean pain intensity in the last 24 h. The oppo-
site was true for pain due to only soft tissue damage 
(β = −0.49, p = 0.032).

Of the patients with concomitant soft tissue and vis-
ceral pain, most were affected by pararectal–pelvic tissue 
infiltration resulting in pain associated with tenesmus, 
and retroperitoneal and abdominal pain due to distension 
or infiltration. The group of patients affected by both 
nervous and soft tissue damage, were mainly presenting 

Table 1. Demographic and clinical characteristics of patients at 
baseline (n = 342).

Characteristic No. %

Age, mean (± SD) 63.5 (± 12.7)
Sex
 Female 187 54.7
 Male 155 45.3
Diagnosis
 Breast 65 19.0
 Lung/Bronchial 54 15.8
 Gynecological 32 9.4
 Colon/Rectum 28 8.2
 Pancreatic 29 8.5
 Prostate 27 7.9
 Urinary system 21 6.1
 Stomach/Esophageal 17 5.0
 Liver/Biliary tract 15 4.4
 Head/Neck 14 3.7
 Other/Unknown site 41 12.0
Presence of metastasis
 Yes 318 93.0
 No 24 7.0
Metastasis location*
 Bone 191 55.8
 Lymph nodes 156 45.6
 Liver 111 32.5
 Lung 108 31.6
 Abdominal 20 5.8
 Cerebral 14 4.1
 Other 121 35.5
Antineoplastic therapy
 Yes 232 67.8
 No 110 32.2
KPS  
 30 1 0.3
 40 4 1.2
 50 35 10.2
 60 70 20.5
 70 111 32.5
 80 88 25.7
 90 33 9.6
EORTC emotional distress, mean (± SD) 24.8(± 20.5)
Mean follow-up time (days) 24.6 (± 6.8)

*A patient can have more than one site of metastasis therefore the 
sum is >100%.
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pain due to infiltration of muscles and fasciae of the chest, 
abdominal wall or limbs with peripheral nerves damage.

Discussion
Main findings
This study reports on pain and patient characteristics asso-
ciated with analgesic response. In particular, for the first 

time, we show that specific pain syndromes are associated 
with pain intensity during opioid based pain management.

The pain syndrome assessment resulted in being over-
all significantly associated with pain intensity in the statis-
tical model. Using the group of patients with only bone 
pain as comparator, patients with only soft tissue pain and 
only visceral lesions have lower pain intensity levels, 
whereas, those with the association of soft and nervous 

Table 2. Pain and treatment characteristics (n = 342).

Characteristics No. %, Mean SD

Average of mean pain intensity at visit, mean (± SD) 5.4 (± 1.4)
Average of worst pain intensity at visit 1, mean (± SD) 6.9 (± 1.8)
Pain syndromes
 Only bone pain 115 33.6
 Only visceral pain 92 26.9
 Only pain due to soft tissue damage 37 10.8
 Only pain due to nervous tissue damage 3 0.9
 Bone and visceral pain 8 2.3
 Bone and soft tissue pain 13 3.8
 Bone and nervous tissue pain 36 10.6
 Visceral and soft tissue pain 8 2.3
 Soft and nervous tissue pain 18 5.3
 Visceral and nervous tissue pain 2 0.6
 Bone, visceral, and soft tissue pain 1 0.3
 Bone, visceral, and nervous tissue pain 1 0.3
 Bone, soft, and nervous tissue pain 8 2.3
Pre-study pain duration (months), mean (± SD) 12.1 (± 17.4)
BTP/episodic pain at baseline
 Yes 209 61.1
 No 133 38.9
DN4 Questionnaire**
 Yes 69 20.2
 No 273 79.8
Opioids at baseline
 Fentanyl 176 51.5
 Oxycodone 147 43.0
 Morphine 11 3.2
 Buprenorphine 8 2.3
Antalgic adjuvants at baseline*
 No adjuvants 58 16.9
 NSAIDs 57 16.7
 Corticosteroids 153 44.9
 Anticonvulsants 105 31.1
 Antidepressants 26 7.8
 Bisphosphonates 96 28.7
 Paracetamol 31 9
 Other 34 10.3
MMEQ Morphine baseline opioid dose, mean (± SD) 114.6 (± 118.2)
MMEQ Morphine opioid dose at Last Follow up visit mean (± SD) 144.8 (± 136.9)
Opioid Escalation Index (%), mean (± SD) 2.2 (± 4.9)
Opioid Switch
 Yes 43 12.6
 No 299 87.4

*A patient can be prescribed more than one adjuvant therefore the sum is >100%.
**Patients scoring ⩾4 over D4 score from 0 to 10 are classified as positive for neuropathic pain
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Table 3. Mixed model fixed part results (N = 342 patients).

Fixed effects β p-Value 95% IC

Visit (time)
Baseline 0  
 72 h −1.104 <0.001 −1.307 −0.902
 7–14 days −1.327 <0.001 −1.538 −1.115
 14–28 days −1.551 <0.001 −1.796 −1.306
 Age (years) −0.003 0.632 −0.013 0.007
Breakthrough/Episodic pain
 No 0  
 Yes 0.548 <0.001 0.279 0.817
 Sex  
 Male  
 Female −0.022 0.874 −0.289 0.246
Karnofsky performance status −0.017 <0.001 −0.028 −0.006
EORTC emotional distress 0.004 0.198 −0.002 0.011
Pain duration (months) −0.002 0.636 −0.009 0.006
DN4 Questionnaire
 No neuropathic pain  
 Neuropathic pain 0.127 0.553 −0.293 0.548

Figure 3. Average of mean pain intensity during follow-up for the different pain syndrome combinations.

 (Continued)
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tissue pains have higher pain intensities during follow-up 
(Figure 2). Similar findings were reported in another study, 
which also identified soft tissue pain as associated to 
shorter time for achieving pain control31 but the authors 
do not provide information on how the classification was 
performed and whether patients had one or more types 
of pains.

In a small group of patients (eight patients), the concur-
rent presence of visceral and soft tissue induced pain was 
significantly correlated to worse pain control. Most of these 
patients (six patients) had pararectal–pelvic tissue infiltra-
tion and pain associated with tenesmus, a complex type of 
pain, for which little information is available in terms of both 
pathophysiology and appropriate management.32

Neuropathic pain has been often associated with 
greater analgesic requirements, poorer outcomes, and 
greater disability,33,34 but its recognition as a component 
of pain due to cancer is far from homogeneous and stand-
ardized.35,36 In this study, DN4 classification on presence 
of neuropathic pain did not result in a significant effect in 
the multivariate model. In a previous study on this popu-
lation, we showed that clinicians diagnosed neuropathic 
pain in some cases that did not reach the cut-off on the 
DN4 scores when a nervous tissue lesion was the cause of 
pain.23 Furthermore, only in three patients (1%) we found 
that the pain cause was attributed to a neurological lesion 
only. More commonly nervous tissue lesions are associ-
ated with bone or soft tissue invasion, presenting with dif-
ferent outcomes. We hypothesize that depending on the 
tissues involved, a component of nervous tissue damage 
could lead to differences in clinical presentations and 
mechanisms. Still, the number of patients included in the 
above groups is relatively small, making it difficult to dis-
cuss about the generalizability of this result. A better 
assessment based on clinical and etiological information, 
considering the IASP criteria, but also the peculiarity of 
cancer dissemination across different tissues and differ-
ent local tissue/cancer pain inducing mechanisms, may 

improve the recognition of neuropathic pains in subsets 
of patients leading to a better overall classification.37

The relevance of BTP/episodic pain in conditioning 
worse pain is confirmed in this analysis. BTP/episodic pain 
has been associated with higher interference with general 
activities and poor pain management,38–40 resulting in the 
need of using additional specific medications.40,41 Our 
finding further emphasizes the relevance of the recogni-
tion of the presence of pain flares and their appropriate 
management.

Psychological distress is one of the domains reported 
and used in cancer pain classification systems9,10 which 
has also been associated with worse response to treat-
ments.42,43 However, we did not find a significant relation-
ship with pain intensity in this study. Average EORTC-QLQ 
C30 emotional status scoring for the patients under study 
was approximately 25/100, indicating a rather low level of 
psychological distress. This could in part explain the lack 
of significant differences in the analgesic response. 
Furthermore, it could be that part of the lack of statisti-
cally significant differences could be explained by the 
need of using a more thorough and specific for evaluating 
psychological distress.

Pain duration is another component that can be rele-
vant in terms of pain intensity evolvement, considering 
phenomena such as tolerance to commonly prescribed 
analgesics or central sensitization. Yet, there is currently 
little information in regards and with one study confirm-
ing that patients with prolonged uncontrolled pain are 
likely to need more complex treatments and have higher 
pain intensities.44 We, however, found no significant asso-
ciation between pain duration and pain intensity in the 
present work. This could be related to the fact that all the 
patients in this study had chronic pain in a range that did 
not account for a large variability in terms of pain history.

Demographic characteristics included in the model 
were age and sex, which were both found to not affect 
significantly pain intensity during follow-up. Previous 

Fixed effects β p-Value 95% IC

Pain syndromes 0.016  
 Only bone 0  
 Only visceral 0.181 0.310 −0.168 0.529
 Only soft tissue −0.495 0.032 −0.947 −0.042
 Only nervous tissue 0.436 0.530 −0.924 1.796
 Bone and visceral 0.181 0.685 −0.693 1.054
 Bone and soft tissue 0.239 0.485 −0.432 0.911
 Bone and nervous tissue 0.141 0.596 −0.378 0.659
 Visceral and soft tissue 1.015 0.026 0.119 1.912
 Soft and nervous tissue 0.668 0.043 0.022 1.314
 Visceral and nervous tissue −0.603 0.482 −2.283 1.077
 More than 2 −0.373 0.368 −0.438 1.184
 Intercept 6.266 5.033 7.461

Table 3. (Continued)
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reports about these two factors have been contradic-
tory. Past clinical experience has led to the impression 
that females have an increased risk of experiencing pain 
with greater pain sensitivity compared to males.45 Some 
studies have confirmed sex differences, showing that 
either females46 or males47 were less susceptible to com-
mon pain analgesics, while others, similarly to ours, have 
found no such differences.48,49 A meta-analysis on 13 dif-
ferent studies also demonstrated no significant differ-
ences in self-perceived pain between genders in cancer 
pain patients.50

Similarly, older age has been associated with more51 or 
less52,53 pain. Other studies,54,55 as ours, have found no 
significant relation between age and pain intensity. 
Different characteristics of patients enrolled in different 
studies, including sex and age distributions, can partly 
explain the high variability among different reports.

Strengths and limitations
This study’s strengths include its prospective longitudi-
nal design with a significant follow-up period and a com-
prehensive and standardized assessment, with the 
identification of cancer pain syndromes. The inclusion in 
the study of only cancer pain directly linked to the tumor 
provides a unique homogenous picture, often lacking in 
similar studies.

There are some limitations to acknowledge. This is a 
single-site study held at a tertiary-level cancer center with 
its specific characteristics, in terms of sociocultural pat-
terns and clinical characteristics of patients and clinical 
practice. These could limit the generalizability of the find-
ings. Patients enrolled were all patients with chronic can-
cer pain but at different time points of their disease and 
with different pain duration. This could bring some more 
heterogeneity in the data. Cognitively impaired patients 
were not included in the present study and probably spe-
cific tools and assessment protocols are needed in the 
future in order to evaluate appropriately pain in these 
patients. In addition, biological differences and opioid tol-
erance development could contribute to unknown varia-
bility in the clinical outcome. Missing data, mostly due to 
loss during follow-up, affected 22% of cases although the 
statistical analysis based on mixed models, such as those 
used in our analysis are appropriate for handling this 
problematic.

Conclusions
In this study we have shown that cancer pain syndromes 
assessment carries a prognostic information regarding 
pain relief, and it provides a standardized way to classify 
pain according to presentation and anatomical lesion. The 
syndromic checklist, considering the different dimensions 
that characterize pain, cannot be proposed as a single 

component for an appropriate pain evaluation, but it 
could be helpful in integrating previous classification sys-
tems.13 Testing in larger cohorts of patients and in clinical 
intervention trials in different centers the validity of a can-
cer pain syndrome classification would be necessary to 
confirm the results presented. Integration with additional 
components such as metabolomics and genetics of 
patients could help in enlightening factors affecting pain 
susceptibility and analgesic response among individuals.
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