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Introduction: Opioids are often used to relieve moderate to severe pain, but their analgesic
response may vary. We focused on the absolute lack of analgesic response immediately after
beginning opioid treatment, quantifying the proportion of patients with unchanged or worse
pain on day 3 (defined as early non-responders (ENRs)) and day 7.

Methods: This is a post-hoc analysis from a randomized controlled trial involving 498
cancer patients with pain, starting to receive WHO step III opioids. On days 1, 3 and 7 pain
intensity (PI) was measured.

Results: On day 3, 68 (13.7%) patients were ENRs, 53 no change and 15 greater PI
compared to baseline. The relationships between pain and clinical characteristics showed
no significant differences between ENRs and Early responders (ERs), except for PI at
baseline, which was significantly lower in ENRs. ENRs on day 3 were re-assessed on day
7 to explore the patterns of analgesic response: 31.7% of patients remained NRs, 48.3% had
become responders, and 20.0% were poor responders. Adverse drug reactions were similar in
ERs and ENRs at each visit.

Discussion: The complete lack of early response to opioids in cancer patients is clinically
important and more frequent than expected. Better definition of the mechanism will allow
better pain management in cancer and non-cancer patients.
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Introduction

Cancer pain affects 39% to 64% of the patients depending on the disease stage.'
The pharmacological management of cancer pain is mainly based on non-steroidal-
anti-inflammatory-drugs, opioids and analgesic adjuvants, these latter being largely
aimed at relief of neuropathic pain.? Opioids are often used for moderate to severe
pain. Opioids can give different analgesic responses and side effects that can
sometimes make continuation of the therapy problematic.

The efficacy of opioid analgesia is generally evaluated by comparing the pain
intensity (PI) before and after the treatment. The condition of non-responders (NRs)
corresponds to failure to obtain at least a 30% reduction of PI° or not to reach pain
rated <4 points on a Numeric Rating Scale (NRS) of 0-10.* NRs are not uncom-
mon, as they amount to 20% of the cancer patients treated with opioids.” The
response, positive or negative, is generally evaluated after weeks to months treat-
ment with opioids, as their long-term efficacy is a necessary condition when
treating chronic pain, including cancer pain.
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However, the response over time is not always steady,
and an initial good response can turn into a poor response.
Especially in cancer patients, the analgesic response is
influenced by numerous factors, the most important being
the type of pain, the disease progression and the possible
onset of tolerance.® For instance, neuropathic pain was
originally shown to be poorly responsive to usually effec-
tive doses of opioids,” although this has not been univo-
cally accepted. Recently, the Neuropathic Pain Special
Interest Group of the International Association for the
Study of Pain® specified that the number of patients needed
to treat (NTT) with strong opioids to obtain a clinically
relevant neuropathic pain reduction treatment was 4.3
(95% confidence interval 3.4-5.8), showing the limited
power of opioid response. Furthermore, cancer is
a progressive disease causing over-activation in nocicep-
tive pathways that can explain the declining analgesic
effects during opioid treatment.® This is coherent with
the pattern of pain worsening in advanced disease.'

Finally, the repeated, protracted treatment with opioids
can lead to tolerance. The need for rapid increase in opioid
dose to maintain analgesia predicts this development
which tends to vary widely among individuals.’

An alternative to dose escalation when analgesia fails is
the shift from weak (WHO step II) to strong (WHO step III)
opioids, or switching to another strong opioid. Generally,
these therapeutic changes do give initial pain relief.

The lack of early analgesic effect is unusual and is
probably due to mechanisms different from the late onset
of tolerance. It can be considered an absence rather than
a loss of analgesic action and raises several questions:
what mechanisms cause the lack of analgesia? Why does
it affect only a minority of patients? Do these patients
present any particular features?

We here report a post hoc analysis in cancer patients
participating in a phase IV clinical trial,” aimed at quanti-
fying and describing the absence of analgesic activity.
Patients with unchanged or worse pain after 3 days’ opioid
treatment — defined as early non-responders (ENRs) —
were carefully examined. The first aim of the analysis
was to determine the proportion of ENRs. Potential rela-
tions between the baseline pain characteristics, sites of
primary tumor and metastases, performance status, pre-
sence and types of comorbidities, prevalence and severity
of opioid-related adverse drug reactions (ADRs) were
compared in the ENRs and Early Responders (ERs).

Finally, the analgesic responses of the ENRs were re-

evaluated after 7 days of therapy to establish the pattern
of the response.

Materials and Methods

Patients and Procedures

This analysis follows a randomized, open-label, longitudi-
nal, phase IV clinical trial on cancer patients experiencing
moderate to severe pain. Forty-four Italian centers
recruited and randomized 520 patients (1:1:1:1 ratio) to
receive one WHO Step III opioid out of oral morphine
(active comparator), transdermal buprenorphine, oral oxy-
codone, and transdermal fentanyl.” Study approval, as
stated in the original manuscript,” was obtained by the
review boards of each center and patients gave their writ-
ten informed consent. The Clinical Trial registration num-
ber of the original trial from which the data were analysed
was NCT01809106.% The trial was conducted in compli-
ance with the Declaration of Helsinki.

Patients with diagnostic evidence of locally advanced
or metastatic tumor with pain needing a strong opioid,
never previously administered, and age >18 years, were
included. Patients with cerebral tumors or leukemia, con-
current radiotherapy or first-line chemotherapy, non-
pharmacological analgesic therapy and renal failure were
excluded.

The initial opioid doses followed the recommendations
of the European Association for Palliative Care,'” starting
with 30 to 60 mg daily of morphine-equivalent, on the
basis of the patient’s previous analgesic therapy and gen-
eral clinical condition. The original study® was planned to
define the baseline opioids by randomization and the start-
ing dose following the EAPC recommendations. During
follow-up, physicians were allowed to change dose, add
other opioids or adjuvant drugs or change the opioid
(switch) or discontinue the treatment based on his/her
choice/experience and patients’ clinical needs, in line
with the principle of the “real-life” research, as expressed
in the title of the original study. No difference in the
aggressive trend of treatment was observed among the
different participating centres.

During 28 days of follow-up, six visits were
planned: day 1 (baseline) and days 3, 7, 14, 21 and 28.
At baseline, the following clinical features were recorded:
primary tumor site, location of metastases, cancer treat-
ments, concomitant diseases and co-treatments, and
Karnofsky Performance Status (KPS). During the visit,
the presence of neuropathic pain (NP) or breakthrough
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pain (BTP) was recorded using the DN4 questionnaire''

and the Davies algorithm,'?

respectively. BTP episodes
were recorded and treated based on the decision of the
physicians. Drug use and dosages were evaluated indepen-
dently from background daily dose of opioids.

Average pain intensity (API) and worst pain intensity
(WPI) in the 24 hrs before the visits were measured using
a numerical rating scale (NRS) from 0 (no pain) to 10
(worst imaginable pain). The difference in pain intensity
(PID), between the first and subsequent visits, served to
classify patients as non-responders (NRs), in case of no
improvement or worsening of pain, partial responders
(PRs) with a <30% decrease of PI, and responders (Rs)
with a >30% pain reduction, based on Farrar criteria.

The main opioid-induced ADRs were recorded at each
visit, using the Therapy Impact Questionnaire,"> where
patients self-reported the presence and degree of the ADRs.

Statistical Analysis
All the patients in the original randomized study without
major violations of the eligibility criteria and with at least
a second pain evaluation after baseline were included in
this post hoc analysis. Patients’ characteristics were
depicted as mean and standard deviation (SD), median
(Q1-Q3),

maximum range or absolute and relative frequencies.

and interquartile range and minimum-

To illustrate the lack of analgesic response after 3 days
of treatment, the PID from baseline was calculated.
Patients with unchanged or worse pain were classified as
ENRs. The ENRs on day 3 were evaluated again at day 7
to check for changes in the analgesic response. The PID
between baseline and day 7 was used for classification as
NR, PR, and R, previously described.

The frequency and severity of ADRs among the ENRs
were compared with ERs. To investigate the relations
between analgesic response and clinical features, pain
characteristics and frequency of ADRs (absent or present),
Wilcoxon and chi-square tests were used, respectively, for
continuous variables and categorical variables. Statistical
significance was set at p<0.05 for a bilateral test. Analyses
were done with SAS Software, version 9.4 (SAS Institute,

Cary, NC).

Results

Analysis included 498 patients, with the eligibility criteria
of the CERP study and evaluation at least up to the second
visit. Their demographic and main clinical features are
shown in Table 1. The main sites of the primary tumor

were lung, digestive, genitourinary and reproductive sys-
tem. Metastases were present in 85.1% of the patients and
38.4% of them were under anticancer therapy. KPS was
<40 in 11.5% of the cases and nearly two-thirds had at
least one concomitant disease. Three-quarters of patients
had already received WHO II opioids. At baseline, the API
was 6.0 and WPI 8.0 and, oral morphine or oxycodone,
transdermal fentanyl or buprenorphine were administered
in equal proportions. The average initial dose, given to all
the patients, was 49.7 mg/day of morphine equivalent.

Our primary aim was to report the proportion of ENRs in
this well-characterized cohort of patients. On day 3, ENRs,
patients with unchanged or worse pain, were 68 (13.7%);
specifically, 53 patients had no change in API and 15 experi-
enced greater pain intensity (Table 2). The remaining 430
patients (86.3%) reached a mean pain reduction of more than
50% and were considered ERs (Table 2).

The relationships between pain characteristics and the
analgesic responses in ERs and ENRs are outlined in Table 3.
No differences were found between groups, except for the API
at baseline, which was significantly lower in ENRs. In addi-
tion, there were no significant differences in the clinical char-
acteristics of the patients and the analgesic response on day 3
(Table S1). The new doses of opioids in ENRs were in average
74.0 mg/daily, to indicate a noteworthy increase (48.9%) due to
the previous lack of response.

The relationship between the severity of the main
opioid-related ADRs and analgesic responses on day 3 is
depicted in Table 4. The spectrum of ADRs was similar,
with no important differences between ERs and ENRs.

Patients classified as ENRs on day 3 were re-assessed
on day 7 of treatment to explore the patterns of the
analgesic responses. Of the 68 patients, eight were no
longer evaluated because of premature withdrawal from
the study due to inadequate analgesia (two cases), and
other causes, while the remaining 60 patients could be re-
assessed for pain (Table 5). Of the 60 NRs patients
evaluated at day 7, 19 patients (31%) remained NRs
with a further mean API worsening of 14%, 12 patients
(20%) achieved PRs condition (API slightly decreasing
but not reaching 30%), and 29 patients (48.3%) achieved
Rs status. Overall, as compared to baseline, after 7 days
of treatment 3.8% patients remained NR, 2.4% patients
became PR and 5.8% reached the status of R. On day 7,
the main opioid-related ADRs were again evaluated and
no significant difference among NRs, PRs, and Rs in
terms of prevalence and severity were observed (data
not shown).

Cancer Management and Research 2019:11

submit your manuscript

10339

Dove


https://www.dovepress.com/get_supplementary_file.php?f=211818.docx
http://www.dovepress.com
http://www.dovepress.com

Corli et al

Dove

Table | Demographic and Main Clinical Characteristics of 498 Cancer Patients at Baseline

Overall Patients Early Responders Early Non Responders P-Value
N=498 N=430 N=68 (NR vs R)

Age (years), mean (SD) 66.9 (11.8) 66.5 (11.9) 69.2 (10.9) 0.0903

Sex, female — n (%) 221 (44.4) 196 (45.6) 25 (36.8) 0.1739

Primary site of tumor — n (%) 0.3854
Lung/respiratory system 141 (28.3) 123 (28.6) 18 (26.5)

Digestive system 114 (22.9) 95 (22.1) 19 (27.9)
Genitourinary/reproductive system 94 (18.9) 82 (19.1) 12 (17.6)
Breast 65 (13.1) 60 (14.0) 5(7.4)
Head/neck 42 (8.4) 33(77) 9 (132)
Other 42 (8.4) 37 (8.6) 5(7.4)

Presence of metastasis — n (%) 424 (85.1) 369 (85.8) 55 (80.9)

Ongoing anticancer therapy — n (%) 191 (38.4) 170 (39.5) 21 (30.9) 0.1727

Pain
Average pain intensity, mean (SD) 6.0 (1.4) 6.1 (1.4) 55(1.2) 0.0013
Worst pain intensity, mean (SD) 8.0 (1.5) 7.9 (1.5) 8.1 (1.6) 0.2577

Previous pain therapy — n (%) 0.1387
No analgesics (WHO step 0) 48 (9.6) 41 (9.5) 7 (10.3)

Non opioids (WHO step I) 84 (16.9) 67 (15.6) 17 (25.0)
Weak opioids (WHO step II) 366 (73.5) 322 (74.9) 44 (64.7)

Pain therapy assigned at random — n (%) 0.5240
Oral morphine 122 (24.5) 110 (25.6) 12 (17.6)

Oral oxycodone 125 (25.1) 107 (24.9) 18 (26.5)
Transdermal buprenorphine 127 (25.5) 109 (25.3) 18 (26.5)
Transdermal fentanyl 124 (24.9) 104 (24.2) 20 (29.4)

Karnofsky Performance Status, mean (SD) 66.9 (17.0) 67.1 (17.4) 65.7 (14.5) 0.4083
<40 57 (11.5) 52 (12.1) 5(7.3) 0.3614
41-70 273 (54.8) 231 (53.7) 42 (61.8)

271 168 (33.7) 147 (34.2) 21 (30.9)
Any concomitant disease — n (%) 320 (64.3) 275 (64.0) 45 (66.2) 0.8993
Abbreviations: SD, standard deviation; WHO, World Health Organization.
Table 2 Early (3 Days) Responder and Non-responder Patients Djscussion

and Changes of PID

PID - 3 Days
Early Responders — n (%) 430 (86.3)
Mean (SD) 51.7 (25.6)
Median (Q1-Q3) 50.0 (33.3-71.4)
Range 12.5-100.0
Early Non-Responders: 68 (13.7)
Mean (SD) =31.1 (17.3)
Median (Q1-Q3) —25 (—40.0 to —20.0)
Range —80.0 to —14.3

Note: QI-Q3: first-third quartile.
Abbreviations: PID, pain intensity difference; SD, standard deviation.

Opioids are a cornerstone in the management of moderate/
severe cancer pain. However, wide inter-patients variabil-
ity in the response to opioids has been reported and
20-30% are defined as NRs.” Up to 20% of the patients
have persistent or refractory pain despite rapid and aggres-
sive opioid titration, or develop refractory pain after long-
term opioid use. A recent meta-analysis of the risk factors
for clinical response to opioids'* suggests that young age,
lung and gastrointestinal tumors, neuropathic or break-
through pain, anxiety, and sleep disturbances were related
to a low response to opioids.
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Table 3 Pain Characteristics in Early Responder and Non-Responder Patients
Early Responders 430 Early Non-Responders 68 P-Value
Previous background opioid pain therapy — n (%) 322 (74.9) 44 (64.7) 0.0772
Neuropathic pain (DN4 Questionnaire) — n (%) 51 (11.9) Il (16.2) 0.3165
Type of pain — n (%) 0.4532
Only nociceptive 358 (84.2) 54 (80.6)
Only neuropathic/Both nociceptive and neuropathic 67 (15.8) 13 (19.4)
Missing 5 |
Average pain at baseline 0.0013
Mean (SD) 6.1 (1.4) 55 (1.2)
Median (Q1-Q3) 6.0 (5.0-7.0) 5.0 (5.0-6.5)
Range 4.0-10.0 4.0-8.0
Worst pain at baseline 0.2577
Mean (SD) 7.9 (1.5) 8.1 (1.6)
Median (Q1-Q3) 8.0 (7.0-9.0) 8.0 (7.0-10.0)
Range 4.0-10.0 4.0-10.0
Number of BTP episodes in the 24h before baseline — n (%) 0.3536
0 243 (56.5) 32 (47.1)
| 44 (10.2) 6 (8.8)
2 63 (14.7) I (l16.2)
3 41 (9.5) 8 (11.8)
>3 39 9.1) I (l16.2)

Note: QI-Q3: first-third quartile.
Abbreviation: SD, standard deviation.

Our post hoc analysis was carried out in advanced,
metastatic cancer patients treated with opioids (basal
mean API 6.0) with the aim to better quantify the propor-
tion of non-responders to opioid treatment, assessing the
response after 3 and 7 days of opioids treatment, out of the
498 patients, 430 achieved an immediate reduction of
pain, while 68 were defined as non-responders, corre-
sponding to a 13.6%. These findings corroborate pub-
lished data showing that most patients experienced pain
relief after starting opioid treatment.'>'® In our analysis,
the majority of the ERs halved their PI from baseline, but
14% did not respond at all. When we looked for possible
markers of response, we found that interestingly, basal
API was significantly higher (P=0.001) in ERs than in
ENRs (6.1£1.4 vs 5.5£1.2). The finding that lower base-
line API is significantly associated with the risk of
a negative response is quite intriguing. In a recent multi-
variate analysis, we found that the risk of negative
response was halved in patients with a baseline API>6
(OR=0.49; 95% CI = 0.26 to 0.91; P= 0.024), comparing
initial and final (4 weeks) API in the entire cohort of

patients.'” The present analysis confirms this trend in

a shorter time frame, 3 days of opioid treatment.
Interestingly, the correlation between Pl and response
refers only to API and not to WPI. We do not have
a clear cut explanation for these results; it could be that
more severe pain reflects a more complex involvement of
different signaling pathways and the corresponding ability
of the opioid treatment to target them. In addition, the type
of pain was irrelevant since neuropathic pain and BTP
number of episodes were similar between the two groups.
We assessed whether ENRs at day 3 were treated with
a strong dose of therapy of opioids, but at baseline, the
dose was in average 49.7 mg/daily that after 3 days was
homogeneously increased about 50% in ENRs.

The presence and degree of opioid-induced ADRs can
cast some light on understanding the analgesic response.
Although we do not have any data on opioid plasma
levels, as not planned in the original study, it is reasonable
to assume that the lack of response is unlikely to be due to
low drug availability (by reduced absorption or faster
clearance) as the observed ADRs were similar in the two
patient groups. In addition, considering that patients were

treated with different opioid formulations (transdermal
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Table 4 Opioid ADRs Prevalence and Severity on Day 3

Early Early Non- P-Value
Responders | Responders
430 68
Drowsiness — n (%) 0.9798
No 241 (56.0) 38 (55.9)
Little 128 (29.8) 19 (27.9)
A lot 52 (12.1) 8 (11.8)
Extremely 9 (2.1) 3 (44)
Confusion — n (%) 0.4913
No 325 (75.6) 54 (79.4)
Little 85 (19.8) 12 (17.6)
A lot 18 (4.2) 1 (1.5)
Extremely 2 (0.5) 1 (1.5)
Nausea — n (%) 0.0749
No 311 (72.3) 42 (61.8)
Little 92 (21.4) 19 (27.9)
A lot 20 (4.7) 4 (5.9)
Extremely 7 (1.6) 3 (44)
Vomiting — n (%) 0.9292
No 381 (88.6) 60 (88.2)
Little 33(7.7) 3 (44)
A lot 14 (3.3) 2(29)
Extremely 2 (0.5) 3 (44)
Constipation — n (%) 0.8337
No 265 (61.6) 41 (60.3)
Little 95 (22.1) 15 (22.1)
A lot 60 (14.0) 10 (14.7)
Extremely 10 (2.3) 2(29)
Dry mouth — n (%) 0.1750
No 283 (65.8) 39 (57.4)
Little 98 (22.8) 19 (27.9)
A lot 40 (9.3) 10 (14.7)
Extremely 9 (2.1) 0 (0.0

Notes: *p-value of the chi-squared test between the response variable and the
ADR variable categorized as nolyes (little, a lot, extremely).

fentanyl, buprenorphine, and oral morphine, oxycodone)
one could speculate that pharmacokinetic properties and
time needed to reach the plasmatic steady state could be

different at the beginning of treatment with oral or trans-
dermal opioids and could be partially responsible for the
results. However, the clinical results, reported in the ori-
ginal paper,” suggest that independently of the type of the
formulation used, the average and worst pain intensity
after 72 hrs of treatment were similar in patients receiving
oral morphine, oral oxycodone, transdermal fentanyl, and
transdermal buprenorphine.

The types of response changed after 7 days of treat-
ment, with 31.7% of the patients who remained NRs,
experiencing a worsening of API; 48.3% switched and
became Rs, with a drastic API reduction (about 60%),
and 20.0% experienced only modest pain-relief, reaching
the intermediate position of PRs. The possible mechanisms
of opioid early non-response might hypothetically concern
the onset of acute opioid tolerance, already observed after
intra-operative use of remifentanil.'®'? In this case,
opioids elicit a reaction that neutralizes the analgesic effect
through desensitization, internalization, and down-
regulation of opioid receptors. This occurs in a few min-
utes after agonist exposure, especially after short-acting
opioids, and can persist. The worsening of pain intensity
might also be due to a pro-nociceptive process, reportedly
activated by certain opioids and/or their metabolites enga-
ging N-methyl-D-aspartate (NMDA) receptors,”® which
activate the central glutaminergic system, increasing neu-
ronal excitability. This mechanism is also thought to gen-
erate opioid-induced-hyperalgesia (OIH). Both these
mechanisms are consistent with the data described here.

A further possibility is that the intrinsic genetic character-
istics of the patients could have affected the response.
Pharmacogenomics offers insight into the variability in
drug absorption, distribution, metabolism, and excretion
that could affect efficacy and toxicity. Genes encoding for
proteins involved in the transport or metabolism of opioids
(such as ABCI transporter or CYP enzymes) are present in
different forms (polymorphisms) which could potentially
alter the availability of the drugs.”' *® Several studies have

Table 5 Analgesic Responses on Day 7 in the 60 Evaluable Patients Classified as NRs on Day 3

No (%) Pain Intensity Difference
Mean (SD) Median (QI1-Q3) Range
Non-responders 19 (31.7) —-14 (16.2) 0.0 (—25.0-0.0) —40.0-0.0
Poor-responders 12 (20) 20.5 (4.6) 20.0 (16.7-25.0) 14.3-28.6
Responders 29 (48.3) 59.1 (22.6) 50.0 (40.0-75.0) 33.3-100.0

Note: QI-Q3: first-third quartile.
Abbreviation: SR, standard deviation.
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tried to correlate the different genetic variants to the analgesic
response, often with contrasting results.?’ >

Similar considerations relating to the pharmacokinetics
of the opioids in this cohort of patients can be applied for
the pharmacogenetics: reduced transport or increased
metabolism would in parallel reduce the efficacy and toxi-
city, while this is not the case. Indeed, variants in genes
encoding for the different opioid receptors potentially
affect the efficacy and adverse effects of these drugs.>* >

Recently the involvement of neuro-inflammation in
chronic pain as well as in opioid analgesia has been put
forward.>*>” It has been proposed that activation of the
glia during illness and inflammation lead to the release of
pro-inflammatory cytokines that could contribute to the
response to pain. This neuro-inflammation has also been
involved in opioid tolerance and the increase in pain upon
1.' While these data could partially
explain the tolerance to opioids, to our knowledge, no

opioid withdrawa

role of neuro-inflammation has been reported in the com-
plete lack of opioid analgesic effect.

Conclusion

This analysis describes the clinical aspects of the lack of
early response to morphine and similar opioids in cancer
pain patients. Complete lack of response to opioid treat-
ment is more common than expected and we are to pub-
lishing these data to spread information among physicians
on the measure of this phenomenon. A better definition of
its mechanisms is however needed both in cancer and non-
cancer-related patient populations.

Ethics Approval and Informed

Consent
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Rome; Ospedale SS Trinita, Sora (FR); Ospedale di Mirano-
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All patients provided written informed consent. All
procedures performed in this study involving human par-
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