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Abstract

Context. Multidimensional assessment is pivotal in managing cancer-related pain.

Objectives. The objectives of this study were to determine time to stable pain control (SPC) and identify its baseline
clinicodemographic predictors in patients with cancer pain.

Methods. This is a prospective longitudinal study of patients attending a cancer pain clinic. Scheduled clinic attendances
and weekly investigator-led phone calls enabled monitoring of patients’ daily pain diary, opioid use, and other analgesic
interventions. Baseline clinicodemographic variables were examined in survival analyses, which included the construction of
accelerated failure time models with time ratios [TRs, (95% Cls)], based on time to SPC (pain intensity =3 and <3
breakthrough opioid doses over three consecutive days) for variable categories.

Results. Of 319 participants, 22 died before achieving SPC and were censored in the survival analysis. The median survival
time (95% CI) to SPC was 22 (19—25) days. In multivariable analysis, compared to their respective reference categories,
female sex (P = 0.001), substance abuse (P < 0.001), a neuropathic pain component (P < 0.001), and use of =1 adjuvant
analgesic (P = 0.022) each had TRs > 1 (1.03—2.54), whereas soft tissue pain (P < 0.001) had a TR = 0.71 (0.62—0.82),
reflecting longer and shorter time to SPC, respectively.

Conclusion. SPC is achievable for most patients with cancer pain. Recognition of strong predictors of time to SPC, such as
substance abuse, a neuropathic pain component, soft tissue pain, and current use of adjuvant analgesia, may help to triage
care services based on therapeutic need and guide analgesic interventions. J Pain Symptom Manage 2019;58:812—823.
© 2019 The Authors. Published by Elsevier Inc. on behalf of American Academy of Hospice and Palliative Medicine. This is an open access
article under the CC BY-NC-ND license (hitp://creativecommons.org/licenses/by-ne-nd/4.0/).
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Introduction chemotherapy, and radiation. A meta-analysis study re-
ported a pooled cancer pain (CP) prevalence of 55%
in patients undergoing disease-modifying treatment
and a prevalence of 64% in advanced metastatic

Cancerrelated pain encompasses pain related to
sites of cancer involvement in addition to cancer
treatment—related  pain,  particularly  surgery,
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disease." The burden of CP is projected to increase
further, mainly in association with population aging,””
but also with longer patient survival and more pro-
longed treatment regimens.” Undertreatment of CP
generates distress and impairs quality of life for pa-
tients.”’ Although evidence-based guidelines on ther-
apeutic interventions exist,”” data indicate that CP
remains undertreated worldwide.”'" Inadequate
assessment has been identified as a major contributor
to undertreatment.''

A comprehensive assessment of CP entails multidi-
mensional evaluation of specific pain characteristics,
recent analgesic treatment modalities, and both psy-
chosocial and coping dimensions of the patient with
CP."? Poor recognition and inappropriate therapeutic
targeting of CP domains may result in failure to
achieve stable pain control (SPC)."*'* Studies have re-
ported longer time to achieve SPC to varying extent
for neuropathic pain, incident pain, higher initial
pain intensity, a history of addictive behavior, psycho-
logical distress, and younger age.'”'” The Edmonton
Classification System for Cancer Pain (ECS-CP) '8 en-
compasses most of these items and is arguably the
most studied and validated among the formal CP clas-
sification tools.!”?° However, there are conflicting re-
ports regarding some classification  features,
particularly initial pain intensity in predicting time
to reach SPC.”""** Furthermore, the operational defi-
nitions for various classification features of CP such
as psychological distress and incident pain have pre-
sented interpretive challenges.'”*”  Consequently,
further evaluation and clarification of the role of pre-
viously identified classification features of CP is neces-
sary. Meanwhile, the outcome, time to achieve SPC,
may be regarded as an index of complexity and chal-
lenge in CP management.'®'"**

To our knowledge, there are no published Portu-
guese data on time to achieve SPC in patients with
CP. We conducted a prospective longitudinal study
in a Portuguese cohort of patients with CP to primarily
determine the time to achieve SPC and the association
of baseline demographic and clinical classification fea-
tures of CP with it. A secondary objective was to deter-
mine the relative change in both the frequency of
nonopioid, therapeutic analgesic interventions used,
and the level of opioid consumption between baseline
and the time of achieving SPC.

Methods

Study Setting, Participants, and Design

The study was conducted from June 1, 2009, to April
30, 2010, in the specialist CP clinic of the Portuguese
Cancer Institute in Lisbon, Portugal. Newly referred
patients were approached for consent to participate

in a prospective, longitudinal, observational cohort
study. The study was approved by the local Research
Ethics Board.

Study Eligibility Criteria

Adult patients (>18 years old) with a cancer diag-
nosis, those providing informed consent to study
participation, and those cognitively capable of rating
their pain on a numerical scale (0, no pain; 10, worst
pain imaginable) were included. Patients without evi-
dence of active cancer and those with solely non-CP
were excluded. CP was defined as pain directly related
to either regional cancer involvement or to anticancer
treatments. Patients with SPC (both average pain and
worst pain scores <4) in the week preceding their first
CP clinic visit were also excluded.

General Baseline Assessment

Patients underwent standardized assessment using
Portuguese versions of validated tools, and clinical
data were routinely documented. A score =2 on the
CAGE (Cut down, Annoy, Guilt, Eyeopener) alcohol
questionnaire was used to screen for any history of
alcohol abuse.”””" Functional performance status was
rated using the Eastern Cooperative Oncology Group
scale.”” Scores =4 on the Short Portable Mental Status
Questionnaire,” >7 on the Hospital Anxiety and
Depression Scale (HADS) subscales,”’ and =4 on the
Emotion Thermometer tool,”””" screened for cognitive
impairment, anxiety, depression, and emotional
distress, respectively. Primary cancer diagnosis, metasta-
tic sites, documentation of palliative treatment intent,
cancer treatments (cytotoxic and targeted chemo-
therapy, radiotherapy, or surgery) within the 30-day pre-
study period were recorded.

Baseline Assessment of Cancer Pain

Baseline pain assessment included Brief Pain Inven-
tory (BPI) ratings,”” including pain “now” intensity on
a 0—10 scale (ref) and pain duration in months. Pain
“now” intensity was categorized into mild (0—3),
moderate,“‘f6 and severe’ '’ for further analyses.
The Douleur Neuropathique 4,””* neuropathic pain
screening tool, used a positive cutoff score of =4. As
previously reported,” the presence of a neuropathic
pain component was based on both positive Douleur
Neuropathique 4 screening and clinical classification
of mixed pain. Episodic pain,” defined as a transitory
exacerbation of pain that occurs in addition to other-
wise stable persistent pain, was recorded and subdi-
vided into incident pain when a trigger or incident
activity was identifiable, and breakthrough pain
when no trigger was identified. Standard guidelines
and tables were used to calculate the oral morphine
equivalent daily dose (MEDD) in milligrams.”” As pre-
viously reported,'’ patients with a negative Pain
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Management Index (PMI),”® reflecting opioid under-
treatment, were identified. The type and number of
current adjuvant analgesic treatments were also
recorded.

Longitudinal Assessment of Cancer Pain

Once consented, participants and family or domes-
tic caregivers were instructed during their first CP
clinic attendance on maintaining a pain diary with
their daily pain intensity score (0—10) and record of
daily breakthrough opioid analgesic use. Participants
could access a 24-hour telephone line if necessary to
leave a recorded message. In addition to their first
CP clinic visit (C1) at baseline (T0), further CP clinic
visits (C2 and C3) at week 5 (Th) and week 10 (T10),
respectively, were planned. At the intervening weekly
time points (T1—T4 and T6—T9) between clinic visits,
the principal study investigator contacted participants
by telephone to record pain intensity scores and
breakthrough analgesia use and recommended anal-
gesic dose adjustments, according to standard guide-
lines.”* Study participation ended primarily on
reaching SPC, but also in the event of death, loss to
follow-up, or reaching T10 (70 days) without any of
these events occurring. Time to SPC, the study’s pri-
mary outcome was defined as time (days) to rating
pain intensity =3 for three consecutive days and
using <3 breakthrough opioid analgesia doses daily
for the same three days. For participants unable to
rate their pain intensity, SPC was defined solely as hav-
ing three consecutive days in which <3 breakthrough
opioid analgesia doses were used daily.

Data Analyses

Means are expressed with SDs and medians with the
interquartile range, unless otherwise stated. Time-to-
event, survival analysis was used to examine the associ-
ation of baseline (TO0) clinicodemographic predictor
variables with the primary outcome. Continuous vari-
ables such as age and MEDD were categorized using
clinically meaningful cut points for survival analyses.
In univariable survival analyses, differences in survival
probabilities were examined using the Kaplan-Meier
method and the log-rank test. Participants who died
left the study or lost to follow-up were censored in
the survival analyses.

Cox analyses revealed significant violation of the
proportional hazards assumption and consequently,
as recommended in this Context,/m"11 alternative para-
metric survival analyses with accelerated failure time
(AFT) distributions and models were examined,
generating time ratios (TRs) with 95% CIs. A covariate
predictor with a TR > 1 indicates a decelerating or
prolongation effect regarding its association with
time to event, whereas a TR < 1 indicates the opposite.
The specification of independent variables for

multivariable AFT analyses was based mainly on clin-
ical relevance and otherwise having P < 0.2 in the uni-
variable analyses. Selected variables were block
entered into multivariable AFT models and backward
elimination used in constructing a final parsimonious
model, which was also guided by Cox-Snell and devi-
ance residual plotting, and comparative goodness of
fit, using Akaike’s inclusion criteria.

Pearson’s chi-square test was used to compare use of
adjuvants and neural blockade interventions at TO
with their use within the study; similarly, initial (TO)
and final MEDDs (on the day of reaching SPC) were
compared using the Wilcoxon signed-rank test. The
Kruskal-Wallis test was used to compare final MEDDs
according to the presence or absence of those predic-
tor variables identified in the final multivariable
model. Data were analyzed using both SAS, version
9.3 and Stata/IC, V14.2 statistical software““m; statisti-
cal significance was set at P < 0.05.

Results

Study Sample Selection and Attrition

Of 459 patients screened, 88 were excluded because
of non-CP (n = 69), nonactive cancer (n = 16), failure
to consent (n = 3), or prestudy presence of SPC
(n = b2) (Fig. 1). Of the final study sample
(n = 319), 72 (22.6%) died and 14 (4.4%) were lost
to follow-up.

Demographic and Baseline Cancer Characteristics
Baseline clinicodemographic characteristics of the
study sample are summarized in Table 1. The mean
age was 62.4 + 14.4 years and 163 (51.1%) were fe-
male. Metastatic disease was present in 240 (71%) par-
ticipants; bone (37%) was the most common site. The
most common cancer was head and neck, which
occurred in 86 (27%) participants. A palliative treat-
ment goal was documented for 52.7% of the partici-
pants and most (81.5%) had an Eastern Cooperative
Oncology Group score in the 0—2 range. Of all partic-
ipants, 32%, 46.7%, and 50.8% had received recent
surgery, chemotherapy, and radiotherapy, respectively.

Baseline Pain and Psychological Characteristics
There was evidence of a neuropathic pain compo-
nent in 120 (37.6%) participants (Table 2). Soft tissue
pain, referring mainly to muscle, fat, or fibrous tissue,
occurred in 193 (60.5%) participants. Episodic break-
through and incident pain were present in 144
(45.1%) and 193 (60.5%) participants, respectively.
Most participants (82.5%) had pain for =1 month
and the most common sites were limb in 89 (24%)
and head and neck in 83 (26%). The highest BPI
pain interference ratings were 7.4 £ 2.5 and
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Screened consecutively for study eligibility:

TO: 1% clinic visit (C1), study day 0

T1 to T4: Weekly physician telephone
review of participants’ daily pain diary

T5: 2™ clinic visit (C2), study day 35

T6 to T9:(Weekly physician telephone
review of participants’ daily pain diary)

T10: 3" clinic visit, C3, study day 70

N=371

v Stable pain control achieved:

N=459

Excluded: N=88
® Non-cancer pain (n=69)
e No active cancer (n=16)
® Non consenting (n=3)

A 4

Excluded from analysis: N=52
(Stable pain at study entry)
e BPI° Pain Average <4

® BPI? Pain Worst< 4
e Achieved stable pain
control on study day 3

\4

Included in study analyses
(N=319)

Study Outcomes

»> Death prior to achievement of
stable pain control: n=22 (6.9%)
n=297 (93.1%)

Total deaths in study: n=72
(22.6%)

A\ 4

Lost to follow-up: n=14 (4.4%)
(occurred after achieving stable
pain control in all cases)

N=233

2BPI: Brief Pain Inventory; scores refer to the 7 days preceding patients’ first pain clinic attendance

Fig. 1. Study flow diagram.

7.3 £ 2.4, in relation to mood and enjoyment of life,
respectively. Cognitive screening detected a mild cogni-
tive deficit in 43 (13.5%) participants. A history of drug
or alcohol abuse was present in 82 (25.7%) partici-
pants. Regarding psychological distress, 223 (69.9%)
and 243 (76.2%) screened positive on HADS anxiety
and HADS depression assessments, respectively; the
Emotion Thermometer distress screen was positive in
183 (57.4%) participants. In regard to pain manage-
ment, the median MEDD at TO was 30 mg (22.5—60);
77 (24.1%) participants had a negative PMI and 191
(59.9%) used =1 adjuvant analgesic.

Analyses of Time to SPC
SPC was achieved by 297 (93.1%) participants
within 66 days; the median survival time (95% CI)

was 22 (19—25) days. Twenty-two (6.9%) participants
died before achieving SPC and were censored in the
survival analyses. The designation of SPC was based
solely on the number of breakthroughs used in 21
(7.1%) participants.

The Kaplan-Meier survival curves of the variables
age group, sex, presence of a neuropathic pain
component, presence of soft tissue pain, a history of
drug or alcohol (substance) abuse, and use of adju-
vant analgesics are presented in Fig. 2, labeled a—f,
respectively. The log-rank test was highly significant
(P < 0.0001) for the presence of a neuropathic pain
component, a history of substance abuse, and the
use of =1 adjuvant analgesic at TO; each category
was associated with longer time to SPC. In addition,
recent chemotherapy (P = 0.013) and HADS Anxiety
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Table 1 associated with a shorter time to SPC of 18 (16—24)
Demographic and Clinical Characteristics of Study days and a TR of 0.78 (0.65—0.93) (P = 0.007).

— Sample Variables with a Pvalue <0.2 in the univariable ana-
Characteristic Total n =319 (%) Jyses (age, chemotherapy, radiotherapy, neuropathic
Age, mean yrs & SD 62.4 + 14.4 pain, soft tissue pain, incident pain, pain duration,
Sex: female ) 163 (51.1) BPI pain now, drug or alcohol abuse history, and adju-
Primary cancer diagnosis 1 . di It iabl

Lung 9 (2.8) vant analgesic use) were entered into a multivariable
Head and neck 86 (27.0) model along with variables of particular relevance
Gastrointestinal 74 (23.2) (recent surgery, palliative treatment goal, HADS Anx-
Breast 35 (11.0) . 7 HADS D . 7 initial
Genitourinary 79 (22.6) iety score > 7, Depression score >. , initia
Other 43 (13.5) MEDD, and PMI negative status), resulting in a total
Mfgamtic sites s (370 of 17 variables in the initial iteration of the model.
LZE; 50 2157; The final model demonstrated an acceptable fit, based
Central nervous system 21 (6.6) on graphing of Cox-Snell residuals versus survival
Liver 54 (16.9) (Appendix Fig. 3), deviance residuals (Appendix
Nodal 54 (16.9) ! ‘ M . o
Other 144 (45.1) Fig. 4), and lowest Akaike’s inclusion criteria value.
Palliative goals of care 168 (52.7) Seven variables with P < 0.2 were retained in the final
FU(I)lctional status (ECOG)“ 08 (307 model (Table 5): age (P = 0.077) and soft tissue pain
1 106 2232; (P < 0.001) had time ratios of 0.88 and 0.71, respec-
2 56 (17.6) tively. Sex (P = 0.001), a history of substance abuse
i ;3 (51;050) or a neuropathic pain component (P < 0.0001 for
Surgery” 102 232())) both), and use of =1 adjuvant analgesic (P = 0.022)
Chemotherapy” 149 (46.7) had TRs of 1.27, 1.65, 2.19, and 1.18, reflecting longer
Radiotherapy’ 162 (50.8) time to SPC.

“Eastern Cooperative Oncology Group.
"Within the last 30 days.

score > 7 (P = 0.018) had statistically significant asso-
ciations with longer and shorter time to SPC, respec-
tively. Violation of the Cox proportional hazards
assumption was determined statistically and graphi-
cally (Appendix Figs. 1 and 2: log-log plots demon-
strate nonparallel status), and in subsequent AFT
survival analyses, the lognormal distribution was
selected as most appropriate.

The univariable AFT analyses with lognormal TRs
for baseline clinicodemographic variables and pain
and psychological variables are presented with the me-
dian (95% CI) time to SPC for each in Tables 3 and 4,
respectively. The shorter median time to SPC of 19
(17—24) days for those aged =60 years was associated
with a statistically significant (P = 0.004) TR of 0.76
(0.64—0.92). The longer median time to SPC of 26
(20—30) days for those with recent chemotherapy
exposure was associated with a statistically significant
(P = 0.009) TR of 1.27 (1.06—1.52). Recent radio-
therapy was similarly associated with longer median
time to SPC and a statistically significant (P = 0.037)
TR of 1.21 (1.01—1.45). A neuropathic pain compo-
nent, a history of substance abuse, and use of =1 adju-
vant analgesic were associated with longer median
times to SPC of 38 (32—41), 36 (31—40), and 26
(24—31) days and statistically significant (P < 0.001)
TRs of 2.57 (2.2—3.0), 1.95 (1.61—2.36), and 1.48
(1.25—1.77), respectively. Soft tissue pain was

Pain Management

Comparing therapeutic interventions before study
and within the study (Appendix Table 1), nonsteroidal
anti-inflammatory medications, flupirtine, or neural
blockade were not used before study but were used
by 77.4%, 5.7%, and 2.4%—7.4% of participants,
respectively, before achieving SPC. Meanwhile, during
this time period, there was a statistically significant
(P < 0.001) increase in use of other listed adjuvant
analgesic medications, and a doubling in median
MEDD to 60 mg (30—120) (P < 0.0001).

Comparing initial versus final MEDDs in relation to
those predictor variables identified in the final multi-
variable model (Appendix Table 2), age < 60 years,
presence of a neuropathic pain component, and use
of adjuvant analgesics at baseline were associated
with higher final MEDDs (P = 0.0001, P = 0.0001,
and P = 0.011, respectively), whereas soft tissue pain
was associated with lower final MEDD (P = 0.042). A
history of substance abuse was associated with a higher
final MEDD but was not statistically significant
(P = 0.064). Of participants reaching SPC
(n = 297), 121 had =1 opioid switch with the
following comparative distribution: 50%, 57.3%, and
51.3% of those aged <60 years, those with a neuro-
pathic pain component, and a history of substance
abuse compared to 34%, 31%, and 36.9% in their cor-
responding categories, (P = 0.009, P < 0.001, and
P = 0.025), respectively.
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Table 2
Baseline Pain and Psychological Morbidity Assessments

Total n = 319 (%)

Characteristic

Pain mechanism category

Nociceptive, without evidence of an NPC 199 (62.4)
Evidence of NPC (clinical and DN4 120 (37.6)
screening)
Pain classified by topographic level
Visceral 101 (31.7)
Bone 136 (42.6)
Soft tissue 193 (60.5)
Episodic pain
Breakthrough pain present 144 (45.1)
Incident pain present 193 (60.5)
Pain duration
<1 month 56 (17.6)
=1 month 263 (82.5)
Principal anatomical location of pain
Multiple sites 14 (4.4)
Upper or lower limb 74 (23.2)
Head and neck 83 (26.0)
Thorax or breast 27 (8.5)
Back 36 (11.3)
Abdomen 45 (14.1)
Pelvis and perineum 40 (12.5)
Brief Pain Inventory (BPI)
Worst pain 81=£19
Least pain 34+16
Average pain 55+ 1.5
Pain now 6.1 £ 2.1
Pain relief, percentage 37.9 £ 25.3
BPI Pain interference
General activity 54 £ 2.6
Mood 74 +£25
Walking 52 £ 26
Work 4.5+ 3.0
Relations with people 3.0+19
Sleep 49+ 19
Enjoyment of life 7.3 +24
Cognitive status
Impaired 43 (13.5)
Addiction history
Past or current drug or alcohol abuse 82 (25.7)
Psychological distress measures
HADS anxiety score >7 223 (69.9)
HADS depression score >7 243 (76.2)
ET distress score =4 183 (57.4)

Pain management
Initial MEDD, median [interquartile
range]
Negative Pain Management Index (PMI)
Use of = 1 adjuvant analgesic

30 [22.5—60.0]

77 (24.1)
191 (59.9)

NPC = neuropathic pain component; DN4 = Douleur Neuropathique 4;
HADS = Hospital Anxiety Depression Scale; ET = Emotion Thermometer;
MEDD = morphine equivalent daily dose in mg, oral.

Discussion

Using an SD of SPC, and exceeding the propor-
tional attainment of the same SPC outcome as used
in previous studies,’” " most (93.1%) participants
in this study achieved SPC, with the study’s lengthy
70-day follow-up helping to capture this outcome of
their CP. The median survival time (time for 50% of
the atrisk population to have a “failure” event in sur-
vival analysis) of 22 (19—25) days is shorter than esti-
mates from a study of CP,** in which 12 of 41 (29%)
patients obtained acceptable pain relief (0—4 on a

0—10 scale) by four weeks. However, it is longer than
the median survival time ranges of 4—22 and
3—16 days in other study cohorts,l‘r”16 in which 63%
and 50% achieved SPC using the same definition,
respectively. The 22-day median survival time seems
unacceptably long but should be viewed in the context
of a cancer pain clinic referral population whose pain
management has warranted pain specialist input.
Although the three-day requirements for the SPC defi-
nition represented a research standard and were cho-
sen to facilitate comparability, they were also stringent,
and perhaps a less conservative SPC definition would
have resulted in a shorter median “atrisk” survival
time.

Although the study’s SPC definition mirrored the
ECS-CP-linked deﬁnition,]8 use of more patient-
centered outcomes has been proposed,/15 particularly
the personalized pain goal (PPG).'>"” A PPG repre-
sents the patient’s expressed pain intensity level that
is acceptable for them.’* In a study of patients
with advanced cancer (n = 231) and CP, most
(n = 169, 73%) participants were able to provide a
PPG and 67% (n = 113) of these reported a PPG of
3 or less.”” Performance of the PPG in the Portuguese
population is unknown, and we can only speculate
that there would be comparable findings to a Cana-
dian study, in which most (71.3%) participants who
reached their PPG also reached SPC according to
the standard ECS-CP definition.”” As an outcome
more closely aligned with patient goals, the PPG
merits further evaluation in Portuguese and other
CP populations.

The present study identified sex, substance abuse, a
neuropathic pain component, soft tissue pain, and
adjuvant analgesic use as statistically significant inde-
pendent predictors of time to SPC in multivariable
analysis. There is no compelling evidence to support
sex differences in relation to CP intensity,’19 and
although female sex status was statistically nonsignifi-
cant at univariable level in the present study, it was
included as a potential confounder in multivariable
analyses. The adjusted TR (1.27) for female versus
male sex was statistically significant, reflecting a 27%
longer time to reach SPC, and a possible confounding
effect. In summary, this finding in a single study war-
rants replication before more explicit recommenda-
tions could be made for the clinical management of
pain in females.

The findings for a neuropathic pain component and
substance abuse were robust, each associated with 119%
and 65% longer times to achieve SPC, respectively.
Although adjuvant analgesics were used by 88 (60%)
of the patients with a neuropathic pain component
(n = 120), their use was independently associated
with an 18% longer time to SPC and greater opioid
use in the present study. A neuropathic pain
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Table 3
Univariable Survival (Time to Event) Analysis for Baseline Demographic and Clinical Variables

Median Survival Time"

Univariable Lognormal AFT

Baseline Variable N=319 (%) (95% CI, Lower—Upper) Time Ratio 95% CI (Lower—Upper) Pvalue
Age

<60 years 122 (38.2) 26 (20—32) 1

=60 years 197 (61.8) 19 (17—24) 0.76 0.64—0.92 0.004
Sex

Male 156 (48.9) 19 (18—25) 1

Female 163 (51.1) 24 (19—30) 1.12 0.93—1.34 0.230
Primary cancer

Lung or other 52 (16.3) 25 (17-31) 1

Head & neck 86 (27.0) 24 (18—29) 0.91 0.69—1.21 0.531

Gastrointestinal 74 (23.2) 19 (16—25) 0.84 0.63—1.12 0.241

Breast 35 (11.0) 28 (15—39) 1.11 0.79—1.58 0.544

Genitourinary 72 (22.6) 24 (16—29) 0.93 0.70—1.25 0.640
Palliative care goal

Not documented 151 (47.3) 19 (16—24) 1

Documented 168 (52.7) 25 (19—29) 1.05 0.89—1.27 0.527
Functional status

ECOGO0, 1, or 2 260 (81.5) 22 (19—26) 1

ECOG 3 or 4 59 (18.5) 19 (15-31) 0.90 0.71-1.14 0.375
Surgery

No 217 (68.0) 22 (18—25) 1

Yes 102 (32.0) 20 (17—30) 1.09 0.90—1.32 0.405
Chemotherapy

No 170 (53.3) 19 (16—23) 1

Yes 149 (46.7) 26 (20—30) 1.27 1.06—1.52 0.009
Radiation therapy

No 157 (49.2) 19 (16—24) 1

Yes 162 (50.8) 25 (19—30) 1.21 1.01—-1.45 0.037

AFT = accelerated failure time program for univariable time to event analysis; ECOG = Eastern Cooperative Oncology Group.

Bold values are statistically significant (P < 0.05).
“Time to stable pain control in days.

component has been consistently identified in previous
studies as a predictor of longer time to SPC,"” " and
greater opioid and adjuvant analgesic use,'*'” as also
occurred in the present study. Although an addictive
history has been associated with greater opioid con-
sumption in CP management,'*'” less CP relief,”’ and
longer time to SPC in univariable analysis,16 an inde-
pendent association with time to SPC was not found
in three large cancer pain classification studies.'” "
Few comparable data are available for soft tissue pain
as a specific entity, which was associated with shorter
time to SPC and lesser opioid use in the present study.

Previous studies have identified younger age,m*17
higher initial pain inttf:nsity,m’IG incident pain,m‘17
and psychological distress'’ as having associations
with longer time to SPC, but with the exception of
age, none of these variables had such an association
in the present study. Age =60 years was associated
with 12% shorter time to SPC when compared to
age <60 years, which was only statistically significant
at a 10% alpha level; final MEDD was also lower in
those =60 years. In the studies in which initial pain in-
tensity predicted time to SPC,'”'" the proportion of
study participants with mild pain was 44% and 51%
compared to a smaller proportion of 10% (n = 34)
in the present study, which could have been too small
to detect differences and thus explain why initial pain

intensity was not identified as a predictor in this study.
However, it has been reported that higher initial pain
intensity merely reflects undertreatment of pain.”"**
We have already reported undertreatment in the pre-
sent study population,'’ and although 24.1% of this
study cohort were PMI negative, this did not predict
time to SPC. Moreover, the comparative changes in
opioid use, opioid switching, and other therapeutic in-
terventions between baseline and time of SPC, regard-
less of PMI status, suggest that resources were
optimally applied in pursuit of SPC.

This study’s strengths include its prospective longi-
tudinal design, comprehensive assessments, and few
missing data. There are many limitations to acknowl-
edge. First, this is a single-site study in a tertiary-level
cancer center with its specific sociocultural and
referral pattern characteristics, which may collectively
limit the generalizability of its findings. Patients with
more severe pain may be selectively referred to the
CP clinic; further potential for selection bias is evident
in the relatively high proportion of patient referrals
with head and neck cancer. Second, we acknowledge
the potential information bias due to differential
misclassification, as in documentation of the palliative
treatment goal, and in patient or caregiver reporting
by telephone to a single assessor, who was not blinded
to the study outcome. Third, we examined baseline
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Table 4
Univariable Survival (Time to Event) Analysis for Baseline Pain and Psychological Variables

Univariable Lognormal AFT

Median Survival

Time“ (95% CI, 95% CI

Baseline Variable N=319 (%) Lower—Upper) Time Ratio (Lower—Upper) Pvalue
Pain mechanism

No evidence of NPC 199 (62.4) 15 (12—17) 1

Evidence of NPC 120 (37.6) 38 (32—41) 2.57 2.2-3.0 <0.001
Pain topographic level

Visceral pain absent 218 (68.3) 24 (19—26) 1

Visceral pain present 101 (31.7) 19 (16—25) 0.89 0.73—1.08 0.230

Bone pain absent 183 (57.4) 20 (18—25) 1

Bone pain present 136 (42.6) 24 (19—29) 0.998 0.83—1.20 0.986

Soft tissue pain absent 126 (39.5) 25 (20—30) 1

Soft tissue pain present 193 (60.5) 18 (16—24) 0.78 0.65—0.93 0.007
Breakthrough pain

Absent 175 (54.9) 24 (18—26) 1

Present 144 (45.1) 20 (18—26) 0.93 0.77—-1.11 0.417
Incident pain

Absent 126 (39.5) 19 (16—25) 1

Present 193 (60.5) 25 (19—29) 1.14 0.95—1.37 0.162
Pain duration

<1 month 56 (17.6) 29 (24-36) 1

=1 month 263 (82.5) 19 (18—25) 0.85 0.67—1.08 0.178
Pain location

Multiple sites 14 (4.4) 18 (5—45) 1

Upper or lower limb 74 (23.2) 20 (16—26) 1.1 0.69—1.75 0.681

Head and neck 83 (26) 19 (16—25) 0.98 0.62—1.54 0.918

Thorax or breast 27 (8.5) 33 (14—41) 1.39 0.82—2.34 0.221

Back 36 (11.3) 29 (13—38) 1.21 0.73—2.00 0.461

Abdomen 45 (14.1) 22 (16—26) 1.02 0.62—1.66 0.943

Pelvis and perineum 40 (12.5) 19 (13-31) 1.14 0.70—1.87 0.593
BPI pain now

Mild (0-3) 34 (10.7) 16 (11—26) 1

Moderate (4—6) 152 (47.7) 19 (16—25) 1.08 0.80—1.45 0.627

Severe (7—10) 133 (41.7) 25 (22—30) 1.29 0.95—1.75 0.097
Cognitive status

Normal 276 (86.5) 22 (18—26) 1

Impaired 43 (13.5) 22 (12—39) 0.95 0.73—1.24 0.698
Drug or alcohol abuse

Negative history 237 (74.3) 18 (16—19) 1

Positive history 82 (25.7) 36 (31—40) 1.95 1.61—-2.36 <0.001
HADS anxiety score

0—7 (normal) 96 (30.1) 26 (18—33) 1

> 7 (positive screen) 223 (69.9) 19 (18—25) 0.88 0.72—-1.07 0.205
HADS depression score

0—7 (normal) 76 (23.8) 25 (18—29) 1

>7 (positive screen) 243 (76.2) 20 (18—25) 0.91 0.74—-1.12 0.370
ET distress score

0—3 (normal) 136 (42.6) 20 (17—-27) 1

=4 (positive screen) 183 (57.4) 22 (19—26) 1.02 0.85—1.22 0.836
Initial MEDD, oral

0—20 mg 78 (24.5) 19 (16—25) 1

21—40 mg 118 (37) 20 (18—29) 1.03 0.81—1.30 0.819

>40 mg 123 (38.6) 24 (18—30) 1.09 0.86—1.38 0.473
PMI

Positive 242 (75.9) 19 (18—25) 1

Negative 77 (24.1) 25 (19—30) 1.09 0.88—1.35 0.426
Adjuvant analgesic use

None 128 (40.1) 17 (13—19) 1

One or more 191 (59.9) 26 (24—31) 1.48 1.24—1.77 <0.001

AFT =accelerated failure time program for univariable time to event analysis; NPC = neuropathic pain component; BPI = Brief Pain Inventory; HADS = Hospital
Anxiety Depression Scale; ET = Emotion Thermometer; MEDD = morphine equivalent daily dose in mg; PMI = Pain Management Index.

Bold values are statistically significant (P < 0.05).

“Time to stable pain control in days.

prediction of the time to the SPC outcome that could  treated as fixed in the analyses, whereas some, such
have been impacted by various competing risks, such as palliative treatment goal, are potentially time vary-
as disease progression, compliance with analgesic rec- ing. However, the study’s objectives were focused on
ommendations, and the emergence of different pain  prediction from a baseline perspective to inform clin-
syndromes. Furthermore, baseline covariates were  ical practice rather than establish causal inference, for
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Table 5
Multivariable AFT“ Model: Variable Association With Time to Event (Stable Pain Control)

Multivariable Lognormal Analysis’

Variable Time Ratio (TR)* 95% CI (Lower—Upper) P-value
Age

Aged 60 years or more 0.88 0.77—-1.01 0.077
Sex

Female 1.27 1.10—1.46 0.001
Palliative treatment goal

Documented 1.11 0.97-1.26 0.148
History of drug or alcohol abuse

(DAA)

Present 1.65 1.40—1.96 <0.001
Topographic pain level

Soft tissue pain 0.71 0.62—0.82 <0.001
Pain mechanism

Neuropathic pain component 2.19 1.89—2.54 <0.001

(NPC)

Adjuvant analgesics used

One or more 1.18 1.03—1.36 0.022

Bold values are statistically significant (P < 0.05).
“AFT indicates accelerated failure time using lognormal distribution.

"ariables with a Pvalue < 0.2 were retained in the model after backward elimination.
‘Reference categories for TRs were the same as those presented in Tables 3 and 4.

example, whether pain is due to cancer disease as
opposed to cancer treatment. Fourth, this study was
completed in 2010. Although pain management
guidelines might not have changed dramatically in
the interim, the advent of targeted, disease-
modifying therapies might alter some of our study
findings were it to be conducted today.

For the clinical practitioner, this study highlights
that need to recognize the baseline predictors such
as a neuropathic pain component and a positive his-
tory of substance abuse, which are strongly associated
with longer time to achieve SPC; this information on
complexity should inform management triage in
terms of the most appropriate sites and levels of
care, and therapeutic targeting,24 as demonstrated in
use of the ECS-CP tool.”" For the clinical researcher,
this study again highlights the previously identified
need for further knowledge synthesis to inform the
process of CP classification,””* especially with a view
to developing a standardized approach and a common
language to facilitate comparison of study populations
and meta-analyses. Large multicenter cohort studies
will be required to further examine the predictors of
time to SPC and other outcomes such as the PPG."”
It may be possible to use the collective data from
past and future studies to develop a predictive index,
a composite score that captures the mix of negative
and positive predictors of time to SPC, thus guiding
specialist referral and triage.

Conclusion

According to the standard definition of SPC for
cancer-related pain, most patients will experience

this outcome, although it may require some weeks to
achieve. A neuropathic pain component, female sex,
baseline use of adjuvant analgesics, and a history of
substance abuse each predict longer time to SPC,
whereas soft tissue pain and possibly older age predict
shorter time to achieve this outcome. These and other
potential predictors and outcomes require further ex-
amination in future studies, whose aim should be to
inform the classification of cancer pain and thus expe-
dite SPC through targeted management.

Disclosures and Acknowledgments

In the past five years, Paulo Reis-Pina received hon-
oraria from Laboratdrios Vitdria, S.A. Portugal and
Grinenthal, S.A. Portugal. He is on the Speaker’s Bu-
reau for Griinenthal, S.A. Portugal. All authors other-
wise declare no conflicts of interest.

The authors acknowledge the support of the Ottawa
Hospital and Bruyere Research Institutes in data anal-
ysis; the University of Lisbon; and the Gulbenkian
Foundation for funding a visiting academic appoint-
ment for Peter Lawlor with the University of Lisbon.

Supplementary Data

Supplementary data to this article can be found on-
line at https://doi.org/10.1016/j.jpainsymman.2019.
06.017

References

1. van den
Hochstenbach LM,

Beuken-van
Joosten  EA,

Everdingen MH,
Tjan-Heijnen VC,

Janssen DJ. Update on prevalence of pain in patients with


https://doi.org/10.1016/j.jpainsymman.2019.06.017
https://doi.org/10.1016/j.jpainsymman.2019.06.017
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref1
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref1
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref1

822 Reis-Pina et al.

Vol. 58 No. 5 November 2019

cancer: systematic review and meta-analysis. J Pain Symptom
Manage 2016;51:1070—1090.¢9.

2. Maddams J, Utley M, Moller H. Projections of cancer
prevalence in the United Kingdom, 2010-2040. Br J Cancer
2012;107:1195—1202.

3. United Nations, Department of Economic and Social Af-
fairs, Population Division. World population ageing. New
York: United Nations, 2015:1—149.

4. Parry C, Kent EE, Mariotto AB, Alfano CM, Rowland JH.
Cancer survivors: a booming population. Cancer Epidemiol
Biomarkers Prev 2011;20:1996—2005.

5. Puetzler J, Feldmann RE Jr, Brascher AK, Gerhardt A,
Benrath J. Improvements in health-related quality of life by
comprehensive cancer pain therapy: a pilot study with breast
cancer outpatients under palliative chemotherapy. Oncol
Res Treat 2014;37:456—462.

6. Te Boveldt N, Vernooij-Dassen M, Burger N, et al. Pain
and its interference with daily activities in medical oncology
outpatients. Pain Physician 2013;16:379—389.

7. National comprehensive cancer Network adult pain
guidelines. J Pain Palliat Care Pharmacother 2006;20:94.

8. Fallon M, Giusti R, Aielli F, et al. Management of cancer
pain in adult patients: ESMO Clinical Practice Guidelines.
Ann Oncol 2018;29:iv166—iv191.

9. Greco MT, Roberto A, Corli O, et al. Quality of cancer
pain management: an update of a systematic review of
undertreatment of patients with cancer. J Clin Oncol 2014;
32:4149—4154.

10. Reis-Pina P, Lawlor PG, Barbosa A. Adequacy of cancer-
related pain management and predictors of undertreatment
at referral to a pain clinic. | Pain Res 2017;10:2097—2107.

11. Breuer B, Fleishman SB, Cruciani RA, Portenoy RK.
Medical oncologists’ attitudes and practice in cancer pain

management: a national survey. J Clin Oncol 2011;29:
4769—4775.

12. Portenoy RK. Treatment of cancer pain. Lancet 2011;
377:2236—2247.

13. Kwon JH. Overcoming barriers in cancer pain manage-
ment. | Clin Oncol 2014;32:1727—1733.

14. Paice JA, Von Roenn JH. Under- or overtreatment of
pain in the patient with cancer: how to achieve proper bal-
ance. J Clin Oncol 2014;32:1721—1726.

15. Fainsinger RL, Fairchild A, Nekolaichuk C, et al. Is pain
intensity a predictor of the complexity of cancer pain man-
agement? | Clin Oncol 2009;27:585—590.

16. Fainsinger RL, Nekolaichuk C, Lawlor P, et al. An inter-
national multicentre validation study of a pain classification
system for cancer patients. Eur | Cancer 2010;46:2896—2904.

17. Fainsinger RL, Nekolaichuk CL, Lawlor PG, et al.
A multicenter study of the revised Edmonton Staging System
for classifying cancer pain in advanced cancer patients.
J Pain Symptom Manage 2005;29:224—237.

18. Fainsinger R, Nekolaichuk C. Edmonton classification
system for cancer pain (ECS-CP) administration manual. Ed-
monton, AB: Edmonton Zone Palliative Care Program, 2014:
1-27.

19. Lawlor PG, Lawlor NA, Reis-Pina P. The Edmonton Clas-
sification system for cancer pain: a tool with potential for an

evolving role in cancer pain assessment and management.
Expert Rev Qual Life Cancer Care 2018;3:47—64.

20. Knudsen AK, Aass N, Fainsinger R, et al. Classification of
pain in cancer patients—a systematic literature review. Palliat
Med 2009;23:295—308.

21. Mercadante S, Gebbia V, David F, et al. Does pain inten-
sity predict a poor opioid response in cancer patients? Eur |
Cancer 2011;47:713—717.

22. Mercadante S, Porzio G, Adile C, et al. Pain intensity as
prognostic factor in cancer pain management. Pain Pract
2015;15:E1—ES8.

23. Nekolaichuk CL, Fainsinger RL, Aass N, et al. The Ed-
monton Classification system for cancer pain: comparison
of pain classification features and pain intensity across
diverse palliative care settings in eight countries. ] Palliat
Med 2013;16:516—523.

24. Fainsinger RL, Nekolaichuk CL. Cancer pain assess-
ment-can we predict the need for specialist input? Eur |
Cancer 2008;44:1072—1077.

25. Ewing JA. Detecting alcoholism. The CAGE question-
naire. JAMA 1984;252:1905—1907.

26. Masur ], Monteiro MG. Validation of the “CAGE” alco-
holism screening test in a Brazilian psychiatric inpatient hos-
pital setting. Braz | Med Biol Res 1983;16:215—218.

27. Oken MM, Creech RH, Tormey DC, et al. Toxicity and
response criteria of the Eastern Cooperative Oncology
Group. Am ] Clin Oncol 1982;5:649—655.

28. Pfeiffer E. A short portable mental status questionnaire
for the assessment of organic brain deficit in elderly pa-
tients. | Am Geriatr Soc 1975;23:433—441.

29. Pais-Ribeiro |, Silva I, Ferreira T, et al. Validation study of
a Portuguese version of the hospital anxiety and depression
scale. Psychol Health Med 2007;12:225—235. quiz 235-7.

30. Decat CS, Laros JA, Araujo TC. Termometro de Distress:
validacao de um instrumento breve para avaliacao diagndsti-
ca de pacientes oncolégicos. Psico-USF 2009;14:253—260.

31. Mitchell AJ, Baker-Glenn EA, Granger L, Symonds P.
Can the distress thermometer be improved by additional
mood domains? Part I. Initial validation of the Emotion
Thermometers tool. Psychooncology 2010;19:125—133.

32. Cleeland CS, Ryan KM. Pain assessment: global use of
the brief pain inventory. Ann Acad Med Singapore 1994;
23:129—138.

33. Bouhassira D, Attal N, Alchaar H, et al. Comparison of
pain syndromes associated with nervous or somatic lesions
and development of a new neuropathic pain diagnostic
questionnaire (DN4). Pain 2005;114:29—36.

34. Azevedo LF, Costa-Pereira A, Dias C, et al. Traducao,
adaptacao cultural e estudo multicéntrico de valida¢ao de in-
strumentos para rastreio e avaliacao do impacto da dor
crénica. Dor 2007;15:6—56.

35. Reis-Pina P, Acharya A, Lawlor PG. Cancer pain with a
neuropathic component: a cross-sectional study of its clinical
characteristics, associated psychological distress, treatments
and predictors at referral to a cancer pain clinic. J Pain
Symptom Manage 2018;55:297—306.

36. Mercadante S, Radbruch L, Caraceni A, et al. Episodic
(breakthrough) pain: consensus conference of an expert
working group of the European Association for Palliative
Care. Cancer 2002;94:832—839.


http://refhub.elsevier.com/S0885-3924(19)30350-1/sref1
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref1
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref2
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref2
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref2
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref3
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref3
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref3
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref4
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref4
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref4
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref5
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref5
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref5
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref5
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref5
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref6
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref6
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref6
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref7
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref7
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref8
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref8
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref8
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref9
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref9
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref9
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref9
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref10
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref10
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref10
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref11
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref11
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref11
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref11
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref12
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref12
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref13
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref13
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref14
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref14
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref14
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref15
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref15
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref15
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref16
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref16
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref16
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref17
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref17
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref17
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref17
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref18
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref18
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref18
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref18
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref19
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref19
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref19
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref19
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref20
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref20
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref20
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref21
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref21
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref21
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref22
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref22
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref22
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref23
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref23
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref23
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref23
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref23
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref24
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref24
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref24
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref25
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref25
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref26
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref26
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref26
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref27
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref27
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref27
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref28
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref28
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref28
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref29
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref29
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref29
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref30
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref31
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref31
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref31
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref31
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref32
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref32
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref32
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref33
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref33
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref33
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref33
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref34
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref35
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref35
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref35
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref35
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref35
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref36
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref36
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref36
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref36

Vol. 58 No. 5 November 2019

Stable Control of Cancer-Related Pain 823

37. Pereira J, Lawlor P, Vigano A, Dorgan M, Bruera E. Equi-
analgesic dose ratios for opioids. A critical review and pro-
posals for long-term dosing. ] Pain Symptom Manage 2001;
22:672—687.

38. Cleeland CS, Gonin R, Hatfield AK, et al. Pain and its
treatment in outpatients with metastatic cancer. N Engl |

Med 1994;330:592—596.

39. Cormie PJ, Nairn M, Welsh ]J. Control of pain in adults
with cancer: summary of SIGN guidelines. BM] 2008;337:
a2154.

40. Bradburn M]J, Clark TG, Love SB, Altman DG. Survival
analysis part II: multivariate data analysis—an introduction

to concepts and methods. Br ] Cancer 2003;89:431—436.

41. Wei LJ. The accelerated failure time model: a useful
alternative to the Cox regression model in survival analysis.
Stat Med 1992;11:1871—1879.

42. SAS. SAS Software. Release 9, 3rd ed. Cary, NC: SAS
Institute Inc., 2011.

43. StataCorp. Stata Statistical Software. Release, 14th ed.
College Station, TX: StataCorp LP, 2015.

44. Twycross R, Harcourt J, Bergl S. A survey of pain in pa-
tients with advanced cancer. J Pain Symptom Manage 1996;
12:273—282.

45. Birnie KA, McGrath PJ, Chambers CT. When does pain
matter? Acknowledging the subjectivity of clinical signifi-
cance. Pain 2012;153:2311—-2314.

46. Dalal S, Hui D, Nguyen L, et al. Achievement of person-
alized pain goal in cancer patients referred to a supportive
care clinic at a comprehensive cancer center. Cancer 2012;
118:3869—3877.

47. Fainsinger R, Nekolaichuk C, Fainsinger L, et al. What is
stable pain control? A prospective longitudinal study to
assess the clinical value of a personalized pain goal. Palliat

Med 2017;31:913—920.

48. Hui D, Bruera E. A personalized approach to assessing
and managing pain in patients with cancer. J Clin Oncol
2014;32:1640—1646.

49. Ahmed Y, Popovic M, Wan BA, et al. Does gender affect
self-perceived pain in cancer patients? A meta-analysis. Ann
Palliat Med 2017;6:S177—S184.

50. Knudsen AK, Brunelli C, Kaasa S, et al. Which variables
are associated with pain intensity and treatment response in
advanced cancer patients?-Implications for a future classifi-
cation system for cancer pain. Eur J Pain 2011;15:320—327.

51. Amigo P, Fainsinger RL, Nekolaichuk C, Quan H. Audit
of resource utilization in a regional palliative care program
using the Edmonton Classification System for Cancer Pain
(ECS-CP). J Palliat Med 2008;11:816—818.

52. Kaasa S, Apolone G, Klepstad P, et al. Expert conference
on cancer pain assessment and classification—the need for in-
ternational consensus: working proposals on international
standards. BMJ Support Palliat Care 2011;1:281—287.


http://refhub.elsevier.com/S0885-3924(19)30350-1/sref37
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref37
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref37
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref37
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref38
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref38
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref38
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref39
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref39
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref39
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref40
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref40
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref40
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref41
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref41
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref41
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref42
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref42
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref43
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref43
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref44
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref44
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref44
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref45
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref45
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref45
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref46
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref46
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref46
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref46
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref47
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref47
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref47
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref47
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref48
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref48
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref48
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref49
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref49
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref49
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref50
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref50
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref50
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref50
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref51
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref51
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref51
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref51
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref52
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref52
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref52
http://refhub.elsevier.com/S0885-3924(19)30350-1/sref52

823.el Reis-Pina et al. Vol. 58 No. 5 November 2019

Appendix

Appendix Table 1
Comparative Use of Therapeutic Interventions for Cancer-Related Pain at Baseline and at the Time of Achieving Stable
Pain Control

Participants Who Achieved Stable Pain Control n = 297 (%)

Therapeutic Intervention Baseline, (TO) Status Status at Stable Pain Control Pvalue’

Nonopioid medication

Nonsteroidal anti-inflammatory — 230 (77.4)
drug
Corticosteroid 56 (18.9) 113 (38.1) <0.001
Antidepressant 43 (14.5) 157 (52.9) <0.001
Antiepileptic 67 (22.6) 205 (69.0) <0.001
Benzodiazepine 70 (23.6) 115 (38.7) <0.001
Nonbenzodiazepine muscle 7 (2.4) 17 (56.7) <0.001
relaxant
Bisphosphonate 11 (3.7) 13 (4.4) <0.001
Flupirtine (centrally acting 17 (5.7) —
analgesic)
Opioid use
MEDD [Q1-Q3, quartiles] 30 [22.5—60] 60 [30—120] <0.0001
Neural blockade by injection
Supraclavicular block — 22 (7.4)
Intercostal block — 7 (2.4)
Suprascapular block — 18 (6.1)

MEDD = morphine equivalent daily dose in mg, oral.
“Study participants who died (n = 22) without achieving stable pain control are not included in this table.
]’Chi—square test for proportions and Wilcoxon signed-rank test for matched pairs.

Appendix Table 2
Opioid Use at Stable Pain Control in Relation to Retained Multivariable Model Variables

Variable Final MEDD" (Q1-Q3, Quartiles) Pvalue”
Age
Ages < 60 90 (40—195) 0.0001
Aged 60 years or more 60 (30—90)
Sex
Male 60 (35—120) 0.614
Female 60 (30—120)
Documented palliative treatment
goal
Absent 60 (30—120) 0.697
Present 60 (30—120)
History of drug or alcohol abuse
(DAA)
Absent 60 (30—120) 0.064
Present 60 (38.8—162.5)
Soft tissue pain
Absent 80 (40—150) 0.042
Present 60 (30—100)
Neuropathic pain component
(NPC)
Absent 50 (30—90) 0.0001
Present 90 (50—180)
Adjuvant analgesics used at TO
None 60 (22.5—90) 0.011
One or more 60 (37.5—150)

Bold values are statistically significant (P < 0.05).
“Morphine equivalent daily dose in mg, oral at the time of achieving stable pain control (n = 296, one participant was excluded because of a missing value).
’Kruskal-Wallis test.
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Appendix Fig. 2. Log-log plots for drug or alcohol abuse

(DAA).
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Appendix Fig. 3. Cumulative hazard and Cox-Snell residuals
(lognormal model).
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ated failure time model.
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