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Abstract

Background. Response to opioids is not always positive in cancer patients. A considerable @nopbrti
patients do not respond (non-responders, NRs) or experience severe toxic#gymTiehis analysis was to
assess the role of demographic characteristics, pain features, comorbidities and thegajrygon the lack

of efficacy and on the occurrence of severe adverse drug reactions (ADRS).

Methods. This isa post-hoc analysis @ randomized controlled trial that involved 520 patients and was
aimed to evaluate the efficacy and safety of four strong opioids. Patientpredented unchanged or
worsened pain compared to the first visit were considered as NRs. Ascityiesevere degree ADRs with

occurrence higher than 10% were evaluated. Univariate and multivariate logistic models were used.

Results. 498 patients were analyzed. Liver metastases and breakthrough pain (BTR)umndreo increase
the risk of non-response. Conversely, a high basal pain intensity significantlaskstrine same risk.
Constipation risk was worsened by previous weak opioid therapy but decreasegjngthand the use of
transdermal opioids. Risk of drowsiness was aggravated by bone metastases, canteatitaent with

anticoagulant, antidiabetic and central nervous system drugs. Risk of confusion inerdasedidiabetics,

antibiotics and previous weak opioid therapy but decreased when fentanyl was usednOeafrnausea
increased in patients with high Karnofsky index. Risk of xerostomia wagrhiglwomen and in patients

treated with antidiabetic or long-term opioids.

Conclusions. Several clinical variables are correlated to opioid response in cariggrtgan particularthe
presence of BTP is associated with non-response. Additionally, patientsolyitth@armachological therapy

are more likely to experience opioid adverse events.

Keywords: cancer pain, opioids, non-responders, toxicity.

Clinical Trial Registration Number: NCT01809106

https://clinicaltrials.gov/ct2/show/NCT01809106?term=cerp&rank=2
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I ntroduction

Cancer patients with moderate to severe pain are generally treated with opiogdmilated by several
guidelines and recommendatiofis-3). A recent randomized study (4), called CERP, compared analgesic
efficacy, changes in therapy program, and safety profile over time of fourgstpioids (morphine,
oxycodone, fentanyl and buprenorphine) in cancer patients. All four strong opioidsedcliesimilar
analgesic effect characterized by remarkable variations in therapy sshddpknding on the used opioid.
Additionally, the occurrence and severity of ADRs, in particular neurotofiectse (confusion,
hallucinations, myoclonusyaried among the four strong opioids. A second outcome of CERP study was the
considerable proportion of patients that were non-responders (NRs) to the treatmamnedoin 10-15% of

the cases. This negative response was defined as the lack of pain rdtiafnetianged or worsened pain
intensity PI), obtained by comparing the initial to the final visit. Additionally, 15% ofepas was poor
responders (PRs) showing a PI reduction lower than 30% (5). The outcomes dendtigedriginal study
encouraged further in-depth analyses aimed to explore whether fatiars to patients’ clinical conditions
might be associated withnon-response condition. Up to now, this topic has been only partially invedtigate
in the literature. It has been described that cancer progression, the sitearfydumor, the presence of
metastases and negative psychological conditions could influence the experience@,faiAlgo the
features of pain, as in case of neuropathic and breakthrough pain, have been often relateutsi®
experienced pain and a poorer response to analgesics (6). Given the existing ewdemedormed this
post-hoc analysiotevaluate which clinical factors might impact more on the responsddini®fn cancer

patients.

M ethods

This analysis derives from a multicenter, randomized, open-label, longitudindhy®8 active-controlled,
four-arm, of superiority, phase IV clinical trial on cancer patients with masléoasevere pain requiring
WHO step-lll strong opioids, never administered before the study participationP(GERly (4)). 520
patients with diagnostic evidence of advanced/metastatic solid tumors were recruitedtddyad£enters

and were randomized to receive either oral morphine (active compacatbgnsdermal buprenorphine, or
3
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oral oxycodone, or transdermal fentanyl. Eligibility criteria includedmtiatic evidence of locally advanced
or metastatic tumor; persistent moderate to severe cancer pain [averagegueityi (API) experienced in
the last 24 h > 4 points rated on a 0-10 Numerical Rating Scale (NRS)]; need for WHO step Il strong
opioids never previously administered; age >18 years. Exclusion criteria includedakeénetors and
leukemia, concurrent radiotherapy, first-line chemotherapy during the 7 days before izatidomnon-
pharmacological analgesic treatment and pre-existing renal failure (4as®line, the clinical aspects
recorded were the oncological medical history (primary tumor site, preaaddecalizations of metastases,
previous and ongoing cancer treatments), the concomitant diseases and treatments, they Karnofsk
Performance Status index (KPS), and the psychological status (anxiety, wotapility, depression)
investigated by 4 items extracted from the EORTC QLQ-C30 version 3 (8). Paassessed by measuring
the average pain intensity (API) and the worst pain intensity (WPI) experiendde Ipatients in the 24
hours before the visit, through a 0 (no pain) to 10 (the worst pain imaginabl®rid Rating Scale (NRS).
We additionally recorded the presence of neuropathic pain (NP), by using the DNdrmaésdi (9), and of
breakthrough pain (BTP), according to the Davies algorithm (10). The mea$ikewere repeated during
five visits (72 hours, and day 7, 14, 21, 28) together with the ADRs, that were assesssmhbyofrthe
Therapy Impact Questionnaire (TIQ) (11). The TIQ was self-reported bpdtient who attributed the
presence and severity of the symptoms by means of a four-points verbal raléng.scno, little, moderate,
severe). During all the observational period, any change in the thechpgule (drugs and doses) was
monitored. The doses of all the opioids were reported in OMEDD (oral morphine equivalent daily dose). The
titration of initial dose was suggested to the investigators, based on the EARP@Newdations (1) that
suggest to start with 30 to 60 mg/daily of morphine-equivalent, depending oneththageneral clinical
conditions of the patients and the previous treatment. We fodhegatesent analysis by considering the
responses to opioids observed in the main study, for both efficacy and tokitpatients were classified
as NRs if the API of the last available visit was unchanged or worsdttedegpecto the initial APl. The
last available visit could be either the visit at the end of the felipday 28) or, previously, at the moment
of a switch or premature discontinuation of the study for any reason occurred.

Only ADRs reported at least once as moderate or severe (hereindédrjgsi severe ADRs) and with a

frequency in the whole examined population higher than 10% were consideriee foxitity analysis. The

4
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patients with these characteristics were included in the andlysa&ssess the role of demographic
characteristics, pain and other clinical features, comorbidities and aiv#retgeatments in influencing the

lack of analgesic response and the occurrence of severe ADRs.

Statistical analysis

All analyses were performed on intentitmtreat (ITT) population, which included all CERP study
randomized patients without major violations of the eligibility criteria esitth at least the second pain
evaluation after baseline. Each patient was observed from the baseline to thptiateof the therapy with
the opioid assigned at random.

Sample characteristics were summarized using mean and standard deviation (SD)ovatoesirfuous
variables, absolute and relative frequencies for categorical variables. To evhkat@pact of the
demographic characteristics, clinical features and ongoing therapy on both the effidaafety endpoints,
a logistic regression model was used for univariate and multivariate analyses.

We included the following variables in an univariate analysis: the randortwattmmorphine as reference),
age, sex, the primary tumor site (with the respiratory system as referpresnce of metastasis (liver,
lung, bones, lymph nodes or other), concomitant diseases and therapies (metabolic/hoantiboxadscular,
respiratory, neurological, digestive or other), previous weak opioid pain therap$P 81e¢he psychological
status (anxiety, worry, irritability, depression), the presencBlRfthe type of pain (only nociceptive as
reference, only neuropathic or both nociceptive and neuriepatie API at baseline > 6 points, the WPI at
baseline > 8 points and the occurrence of at least three BTP episodes in the 24h before the baseline.
Variables found to be associated with a p<0.10 were considered for multiar&yesis, except for the
random arm variable which was always included in the multivariate model. Since d@amtatiseases and
relative therapy could have been strictly correlated and analysis of both could éadrieecessary double
evaluation, if both disease and therapy were associated with endpoint at univariatis,amdlythe therapy
was included in the multivariate analysis. To adjust both the efficacy analgsibeapafety analysis for the
potential different study period, the number of visits conducted during the treatrtfethevopioid assigned
at randomization was included in the multivariate analysis. Moreover, the occurrence @irea ABR

before the interruption of the opioid assigned at randomization was useddbthdjefficacy analysis and
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the mean average pain intensity reported before the occurrence of toxicity r@atheent interruption was
used to adjust the safety analysis. Results are expressed as odds Rowvi(® their 95% confidence
intervals (95% Cls). Statistical significance was set at p<0.05 for a biledstaAnalyses were carried out

with SAS Software, version 9.4 (SAS Institute, Cary, NC).

Results

Four hundred and ninety-eight patients were randomized in the CERP trial between May 2011 20it4July

and were included in the ITT population.

Table 1 shows demographic and clinical patients’ characteristics recorded at baseline.

Patients classified as NRs were 57 (11.4% of the whole population). As A®@Rs, 165 patients (33.1%)
experienced severe constipation, 138 (27.7%) severe drowsiness, 117 (23.5%) severe dipb r(itutto)
severe nausea, 52 (10.4%) severe confusion. Hallucinations, vomiting, muscleaptaigi@, dysuria and

itch were recorded as severe ADRs in less than 10% of sample.

Efficacy results

Clinical factors, with a p<0.10 in univariate analysis associated witeffloacy response, are showed in
Table 2. At the univariate analysis, the liver metastases and the occurresickeadt three episodes of BTP
in the 24h before baseline were significantly associated with a highesfristn-response. The impact of
these factors on a negative analgesic response was confirmed by a m@tamalgsis, in case of presence
of liver metastases: OR 2.16, 95% CI 1.08 - 4.29; p=0.028; and in presence of thore attatks of BTP:
OR 2.89, 95%CI 1.44 - 5.80; p=0.003. On the contrary, high levels of API at bagdimpminty were

correlated with a lower risk of non-response (OR 0.49, 95%CI 0.26 - 0.91; p=0.024).

Safety results

Clinical factors, with a p<0.10 in univariate analysis, that influence therreece of severe adverse events

are illustrated imable 3. In more detail:
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Congtipation. At the univariate analysis, a lower risk of severe constipation was observkltiirpatients,

while those who experienced at least three episodes of BTP in the 24h befdires lzas® who already
received an opioid therapy were associated with a higher risk of severe canstiphiitivariate analysis
confirmed the negative impact of a previous weak opioid therapy (OR 1.89, 95%CI 1.15 - 3.10; p=0.012)
and the positive role of age (OR 0.81, 95%CI 0.68 - 0.96; p=0.018). A signififf@nenice was observed

by comparing the opioids used: a lower risk was detected for patieatted with either transdermal
buprenorphine (OR 0.51, 95%CI 0.29 - 0.90; p=0.020) or fentanyl (OR 0.45, 95%CI 0.25 - 0.81; p=0.008)

compared to morphine.

Drowsiness. At the univariate analysis, cardiovascular diseases, antihypertensive, anticoagulants and
antianginal drugs, metabolic/hormonal diseases, antidiabetic drugs, neurologitalipgical disease and
therapies with central nervous system (Cld&ive drugs correlated with a higher risk of severe drowsiness.

At the multivariate analysis the associations between the concomitardf wsgicoagulants (OR 2.16,
95%Cl 1.24 - 3.77; p=0.007), antidiabetics (OR 2.26, 95%Cl 1.31 - 3.89; p=0.003), CNS drugs (OR 2.73,
95%CI 1.18 - 6.32; p=0.019) and presence of bone metastases (OR 1.63, 95%CI 1.06 - 2.51;wef®2026)

confirmed.

Dry mouth. At the univariate analysis, female gender, a previous weak opioid therapy, metabolic/hormonal
diseases, digestive system diseases and therapies with anticoagulantsgtosidialgastrointestinal drugs
increased the risk of severe dry mouth condition. At the multivariate analysisgdgfa¢ive impact was
confirmed for women (OR 2.00, 95%CI 1.25 - 3.18; p=0.004), previous weakopioid therap¥.9@R

95%CI 1.11 - 3.39; p=0.020) and therapy with antidiabetic drugs (OR 2.05, 95%CI 1.15 - 3.67; p=0.015).

Nausea. At the univariate analysis, the female sex and high values of KPS were found to increase the risk for
the severe nausea while antihypertensive therapy decreased the risk. Attiveriatal analysis, only KPS

was confirmed as factor of risk (OR 1.23, 95%CI 1.05 - 1.45; p=0.012).

Confusion. At the univariate analysis, the concomitant treatment with anticoagulants, cadjioton
antianginal, antidiabetics, gastrointestinal drugs, antibiotics, previouk wpmid therapy, and the
simultaneous presence of metabolic/hormonal disease, correlated with a highar seslere confusion

while transdermal fentanyl treatment decreased the risk. At the multivanaligsis, the increased risk was
7
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confirmed for the antidiabetic drugs (OR 2.82, 95%CI 1.34 - 5.96; p=0.006), antibiotics (OR 4482ll, 95
1.03 - 18.25; p=0.045) and previous weak opioid therapy (OR 2.59, 95%CI 1.06 - 6.34; p=0.038). The

positive role of transdermal fentanyl was confirmed as well (OR 0.31, 95%CI 0.12 - 0.81; p=0.017).

Discussion

The aim of this analysis was to investigate whether specific patient chistaxsterould modulate the risk of
the lack of efficacy and the occurrence of seydd®s in cancer pain patients treated with opioids.

Several hypotheses have been proposed so far to explain the negative analgesic resporssandeyr
different studies have drawn the attention on the role of genetic varabtedifying the opioid receptors
structure or the activity of enzymes involved in opioids metabolism, tihweffectively modulate their
efficacy and toxicity (1214). Other studies underlined the importance of either liver or kidney imgaiis
that can alter the metabolism and the removal of the drugs and metabolites)ithosing the response and
causing unwanted side effects (15,16).

Heren, we wanted to explore the variability of response to opioids, by evaluating wisethepatients’
clinical conditions could influence the analgesic efficacy and toxicity.

The risk of reduced efficacy was related to the presence of liver asgasind BTP. This last situation is
consistent with a previous study where 723 cancer patients affected by BTP shoveegtulgability of
either increasing the opioids background daily dose or having a switch due to unsatigictoejief when
compared to 1073 patients without BTP (17). In another study (18) incident paiconfasned to be a
relevant domain in the variability of pain outcom€ke relation between poor response and liver metastases
is not clear yet: liver metastases do not automatically lead to liver dyighun©nly a complete neoplastic
substitution of hepatic tissue can produce a functional failure but this is an uonoocmndition. The
example of liver metastases is paradigmatic of several findings of rihlgses, however there are not
previous papers to rely on to support and strengthen our observations. Herein, wd tecigport our
results without trying to advance explanations.

Severe basal pain value correlates with an increased probability ohsesfp opioids. In patients with
widespread cancer diffusion, as in the case of our population, many nocicéptidevgork simultaneously

in leading to severe pain. In this case, strong opioids effectivebueephain. This observation is consistent

8
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with the outcomes of a previous study (18).

The presence of severe adverse events due to opioids was influenced by sewaldidiars, as in case of
drowsiness and bone metastases. Existing literature septigh prevalence of drowsiness [81.8%] in a
population of patients with bone metastases (19). Another study (20) indicates thatesswiensity is on
average equal to 3.7£2.9 in a 0 to 10 points NRS in these patients. Despite these datesethéfeca
relationship between bone metastases and drowsiness remains unclear: sometneshie related to
frequent additional doses of short-acting opioids in patients with BTP.

Constipation is a common problem, occurring in 40% to 95% of patients treated wittis@Rbi. In our
analysis, the risk of constipation was halved when using transdéemtainyl and buprenorphine with
respect oforal morphine and oxycodondlso in two previous studie$22,23) transdermal fentanyl was
associated with lower constipation compared with oral opioids.

The previous use of WH&ep II “weak” opioids doubled the risk of constipation, thus confirrgithe lack
of toleranceover timerelated to this side effect.

Our analysis disclosed that the risk of severe dry mouth was higher in wonyemobDth affects 25% of
patients with chronic non-malignant pain treated with opioids (24) and about 508tient® with chronic
cancer pain (4). The increased risk of xerostomia in women could be rel#tediean age that in our study
is equal to 65.1 (SD 12.7). Independently from the opioid treatment, the symptom troulile@9% of the
female population, mostly menopausal women (25,26).

Some drugs influenced opioid toxicity when co-administered. Interestingly, we foumtraased risk of
drowsiness when opioids were associated with either anticoagulants, atitidiabeother central nervous
system drugs, and confusion, when administered concurrently with antibiotics. It hasetegnized that
the simultaneous use of opioids and benzodiazepines reduces neuronal activity, exerts atdeaisy
induces drowsiness and other more harmful consequences, as the increase of redgmassant effects
(27). For this reason, recent literature tends to dissuade the parallel a@tonisbf opioids and
benzodiazepines (28).

We did not find references to explain why anticoagulants increased the risk dfirdresv Antibiotics
increased more than 4 times the risk of confusion when associated with opioidsontfer wow much

infection per se, or antibiotics or tiheombination could be correlated with this symptom.
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We remind that methodologically, since concomitant diseases and relativey tverapgenerally correlated,
if both disease and therapy were associated with endpoint at univariateignahly the therapy was
included in the multivariate analysis.
Antidiabetic drugs increased the risk of drowsiness, confusion and dry mouthn Ais® case, it is difficult
to discriminate whether these affe could be also due to drugs or to diabetes itself. Two studies documented
the association between increased glucose concentration and xerostomia (29,30¢rmbBret
hyperinsulinaemia was suggested to alter central opioid tone, up-regulating jgiopiocid receptors and
increasing beta-endorphin levels (31) but the interactions between insulin, iglyaeth endogenous or
exogenous opioids are far from a clear explanation.
In conclusion, we found sonwinical factors able to modulate the efficacy and safety outcomes of opioids
therapy. These factors can be distinguished in several categories including tgalzations and
metastases, the intensity and characterisiicpain (mainly BTP), the opioids way of administration
(transdermal vs. oral), the experienceagifrevious weak opioid treatment, demographic dsexgnd age),
and the polypharmacy. Quite unexpectedly, we did not find depression and the presence ohiepeipat
as influencing factors.
Within the identified factors, we acknowledge that a couple of points should be stressed:

1. the characteristics of pain especially alter the efficacy of opioidzarticular, the presence of BTP

makes pain harder to treat while a high initial pain intensity fosters a goodsespon
2. patients with polypharmachological therapy due to concurrent diseases are motte ldgigrience
severe opioid adverse effects.

This post-hoc analysis presents several limitations related both to itsat@pigsurposend to the protocol
of the original study. For instance, all the clinical conditions reported based on the case history and
clinical examinations. No laboratory tests were executed and the assessmamtoogans functions and
diseases severity were precluddikvertheless, the clinical use of opioids is a critical topic that requests
efforts to optimize their use and avoid a number of hidden dangerbol¢ that the emerged observations

might contributeio a careful choice of the correct opioid filie treatment of cancer pain patients.

Conclusions
10
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This analysis appears apiece of puzzle in evaluating the response to opioids in cancer patients with pain.
Deepening these findings will be useful to know in advance the clinidakr$aofluencing the response to
opioids and to help the cliniciairs scheduling the therapeutic strategies. In an optimistic vision, it could be
suitable to match the patient’s main characteristics (age, gender, genetics, primary tumor and metastases, co-
morbidities, catreatments, organ function, type of pain, psychological profile, allergies) to qpioperties
(pharmacokinetics, pharmakodynamics, toxicity, drug interactions) in oraeistomize the treatment and

reach the best therapeutic outcome.

Ethical approval

All procedures performed in studies involving human participants were in accordance withctie ethi
standards of the institutional and/or national research committee and with the 1964 Helknkiide@and

its later amendments or comparable ethical standards.

Informed consent

Informed consent was obtained from all individual participants included in the study.

Conflict of interest

The authors declare that they have no conflict of interest.

Funding source

None

Author contributions

All authors were involved in developing the design of the study. FG prepared ameldctea data. FG did
the statistical analysis in consultation with ER. OC, AR, FG and RA whetdinst draft. MIB and NC
reviewed the manuscript. All authors also contributed by reviewing previous versithresrmoainuscript and

improving the final version to be published.

11



10

11

12

13

14

15

16

17

18

19

20

21

22

23

REFERENCES

1.

Caraceni A, Hanks G, Kaasa S, Bennett MI, Brunelli C, Cherny N, et al. Use of opioid analgesics in the
treatment of cancer pain: evidence-based recommendations from the EAPC. Lancet Oncol. 2012

Feb;13:e58-68.

World Health Organization: Cancer Pain Relief. 1996. (2nd edn World Health Organization; Geneva.)

Ripamonti CI, Santini D, Maranzano E, Berti M, Roila F. Management of cancer pain: ESMO Clinical

Practice Guidelines. Ann Oncol. 2012 Oct;23 Suppl 7:vii139-54.

Corli O, Floriani I, Roberto A, Montanari M, Galli F, Greco MT, et al. Are strong opioids gquall
effective and safe in the treatment bfanic cancer pain? A multicenter randomized phase IV “real

life” trial on the variability of response to opioids. Ann Oncol. 2016 Jun;27:1107-15.

Farrar JT, Portenoy RK, Berlin JA, Kinman JL, Strom BL. Defining the clinically importéetetice

in pain outcome measures. Pain. 2000 Dec 1;88287

Mercadante S, Portenoy RK. Opioid poorly-responsive cancer pain. Part 1: clinical considerations. J

Pain Symptom Manage. 2001 Feb;21:15@1

Patrick DL, Cleeland CS, von Moos R, Fallowfield L, Wei R, Ohrling K, et al. Pain outcomes in
patients with bone metastases from advanced cancer: assessment and management with bone-targeting

agents. Support Care Cancer. 2015 Apr;23:1687

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European
Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instramesé fin

international clinical trials in oncology. J Natl Cancer Inst. 1993 Mar 3;857365

Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle J, et al. Comparison of pain
syndromes associated with nervous or somatic lesions and development of a new neuropathic pain

diagnostic questionnaire (DN4). Pain. 2005 Mar;114389

12



10

11

12

13

14

15

16

17

18

19

20

21

22

23

10.

11.

12.

13.

14.

15.

16.

17.

18.

Davies AN, Dickman A, Reid C, Stevens AM, Zeppetella G. The management of cancer-related
breakthrough pain: recommendations of a task group of the Science Committee of the Association for

Palliative Medicine of Great Britain and Ireland. Eur J Pain. 2009 Apr;138331

Tamburini M, Rosso S, Gamba A, Mencaglia E, De Conno F, Ventafridda V. A therapy impact
guestionnaire for quality-of-life assessment in advanced cancer research. Ann Oncol. 1885Jul;3:

70.

Han W, Ide S, Sora I, Yamamoto H, lkeda K. A possible genetic mechanism underlying individual and
interstrain differences in opioid actions: focus on the mu opioid receptor gene. Ann N 'Y Acad Sc

2004 Oct;1025:37b.

Tremblay J, Hamet P. Genetics of pain, opioids, and opioid responsiveness. Metabolism. 2010 Oct;59

Suppl 1:S5-8.

Diatchenko L, Robinson JE, Maixner W. Elucidation of mu-Opioid Gene Structure: How Genetics Can

Help Predict Responses to Opioids. Eur J Pain Suppl. 2011 Nov 11;5(8.433

Soleimanpour H, Safari S, Shahsavari Nia K, Sanaie S, Alavian SM. Opioid Drugs in Patients With

Liver Disease: A Systematic Review. Hepat Mon. 2016 Apr;16(4):e32636.

Mallappallil M, Sabu J, Friedman EA, Salifu M. What Do We Know about Opioids and the Kidney?

Int J Mol Sci. 2017 Jan 22;18(1).

Greco MT, Corli O, Montanari M, Deandrea S, Zagonel V, Apolone G. Epidemiology and pattern of
care of breakthrough cancer pain in a longitudinal sample of cancer patients: results fronténe Can

Pain Outcome Research Study Group. Clin J Pain. 2011 Jart87:9

Knudsen AK, Brunelli C, Klepstad P, Aass N, Apolone G, Corli O, et al. Which domains should be
included in a cancer pain classification system? Analyses of longitudinal data. Pain. 2012

Mar;153:696-703.

13



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Chow E, Fan G, Hadi S, Filipczak L. Symptom clusters in cancer patients with bone metastases.

Support Care Cancer. 2007 Sep;15: 133

Chow E, Hruby G, Davis L, Holden L, Schueller T, Wong R, et al. Quality of life after local external
beam radiation therapy for symptomatic bone metastases: a prospective evaluation. Support Cancer

Ther. 2004 Apr 1;1:1784.

Benyamin R, Trescot AM, Datta S, Buenaventura R, Adlaka R, Sehgal N, et al. Opioid complications

and side effects. Pain Physician. 2008 Mar;11:5105-20.

Clark AJ, Ahmedzai SH, Allan LG, Camacho F, Horbay GL, Richarz U, et al. Efficacy and safety of
transdermal fentanyl and sustained-release oral morphine in patients with cancer and chronic non-

cancer pain. Curr Med Res Opin. 2004 Sep;20:1289

Tassinari D, Sartori S, Tamburini E, Scarpi E, Tombesi P, Santelmo C, et al. Transdermalaertany
front-line approach to moderate-severe pain: a meta-analysis of randomized claigal falliat

Care. 2009 Autumn;25:17830.

Moore RA, McQuay HJ. Prevalence of opioid adverse events in chronic non-malignant pain:

systematic review of randomised trials of oral opioids. Arthritis Res Ther. 2005;7(8RRD31.

Tanasiewicz M, Hildebrandt T, Obersztyn I. Xerostomia of Various Etiologies: A Review of the

Literature. Adv Clin Exp Med. 2016 Feb;25:1296.

Mirzaii-Dizgah |, Agha-Hosseini F. Unstimulated whole saliva parathyroid hormone in

postmenopausal women with xerostomia. J Contemp Dent Pr. 2011 Jun;82:196

Sun EC, Dixit A, Humphreys K, Darnall BD, Baker LC, Mackey S. Association between concurrent

use of prescription opioids and benzodiazepines and overdose: retrospective analysis. BMJ. 2017 Mar

14,356:j760.

Dowell D, Haegerich TM, Chou R. CDC Guideline for Prescribing Opioids for Chronic Baited

States, 2016. MMWR Recomm Rep. 2016;6849

14



10

29.

30.

31.

Busato IM, Ignacio SA, Brancher JA, Moyses ST, Azevedo-Alanis LR. Impact of clinical status and
salivary conditions on xerostomia and oral health-related quality of life of adolescentgpeith t

diabetes mellitus. Community Dent Oral Epidemiol. 2012 Feb;40:62

Ivanovski K, Naumovski V, Kostadinova M, Pesevska S, Drijanska K, Filipce V. Xerostathia a

salivary levels of glucose and urea in patients with diabetes. Prilozi. 2012;33%219

Berent-Spillson A, Love T, Pop-Busui R, Sowers M, Persad CC, Pennington KP, et al. Insulin
resistance influences central opioid activity in polycystic ovary syndrome. Fertil SterilJ@2011

30;95:24948.

15



Table 1. Patient’s demographic and clinical characteristics at baseline.

ITT population

N=498
Age (years) — Mean (SD) 66.9 (11.8)
Female 221 (44.4)
Primary site of tumor
Lung/ Pleura 141 (28.3)
Digestive system 114 (22.9)
Genito/urinary/reproductive system 94 (18.9)
Breast 65 (13.1)
Head, neck 42 (8.4)
Other 42 (8.4)
Presence of metastasis 424 (85.1)
M etastasis localization
Lymph nodes 235 (55.4)
Bone 185 (43.7)
Lung 123 (29.1)
Liver 119 (28.1)
Other 154 (36.4)
Missing 1
Karnofsky Performance Status— Mean (SD) 66.9 (17.0)
Pain characteristics
Average pain intensity Mean (SD) 6.0 (1.4)
Average pain intensity>6 297 (59.6)
Worst pain intensity Mean (SD) 8.0 (1.5)
Worst pain intensity>8 321 (64.5)
Neuropathic-pain 62-(12.4)
BTP in the 24h before baseline 223 (44.8)
At least 3 episodes of BTP in the 24h before baseline 99 (19.9)
Type of pain
Only nociceptive 412 (83.7)
Neuropathic and mixed 80 (16.3)
Not evaluable 6
Psychological aspects
Anxiety 375 (75.3)
Worry 428 (85.9)
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Irritability 297 (59.6)
Depression 370 (74.3)
Pain therapy assigned at random
Oral morphine 122 (24.5)
Oral oxycodone 125 (25.1)
Transdermal buprenorphine 127 (25.5)
Transdermal fentanyl 124 (24.9)
Prior weak opioid exposure 323 (64.9)
Codeine 224 (69.4)
Tramadol 99 (30.6)
Co-analgesic therapy
Steroids 134 (57.8)
Anticonvulsants 45 (19.4)
Antidepressants 32 (13.8)
Bisphosphonates 50 (21.6)
Other adjuvants 32 (13.8)
Total 266 (53.4)
Concomitant diseases 320 (64.3)
Metabolic/hormonal disease 95 (29.7)
Cardiovascular disease 237 (74.1)
Neurological/psychological disease 25 (7.8)
Digestive system disease 23 (7.2)
Respiratory disease 35 (10.9)
Other disease 83 (25.9)
Therapy for concomitant diseases 278 (86.9)
Cardiovascular drugs 213 (76.6)
Antidiabetic drugs 74 (26.6)
Gastrointestinal drugs 52 (18.7)
Antibiotics 11 (4.0)
Central nervous system drugs 26 (9.4)
Hormonal drugs 20 (7.2)
Respiratory drugs 16 (5.8)
Other drugs 78 (28.1)

Data are number (%) unless otherwise specified. SD: Standard Deviation.

BTP: Breakthrough cancer pain.
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Table 2. Effect of clinical factorson no responseto opioid therapy. Univariate and multivariate logistic

regression models.

Univariate analysis

Multivariate analysis

OR 95% ClI p-value OR 95% ClI p-value
Arm (ref. oral morphine) 0.596 0.464
Transdermal buprenorphine 096 0.44-210 0910 095 0.40-225 0.903
Oral oxycodone 130 061-274 0495 130 057-296 0.526
Transdermal Fentanyl 0.75 0.33-1.73 0500 064 0.25-1.61 0.343
Primary site of tumor (ref.
Respiratory system) 0.126 0.095
Digestive system 209 0.99-442 0.052 216 0.94-493 0.069
Genito/urinary/reproductive system 1.17 049-280 0720 150 0.58-3.87 0.402
Breast 048 0.13-1.73 0261 0.37 0.09-1.46 0.156
Head/Neck 197 0.73-531 0181 234 0.78-7.03 0.131
Other 1.04 032-337 0953 112 0.31-4.02 0.866
Liver metastasis 222 1.25-397 0.007 216 1.08-4.29 0.028
Depression 197 094-414 0.073 198 0.87-451 0.105
Neuropathic pain 183 089-3.76 0.100 2.02 0.87-4.69 0.103
Baseline Average Pain I ntensity > 6 0.62 0.35-1.07 0.088 049 0.26-091 0.024
At least 3 episodes of BTP in the 24h

205 112-377 0021 289 144-580 0.003

beforebasdine

OR: odds ratio; 95%ClI: 95% confidence interval.

BTP: Breakthrough cancer pain
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Table 3. Effect of clinical factors on occurrence of severe adver se events. Univariate and multivariate

logistic regression models.

Univariate analysis

Multivariate analysis

OR  95% Cl ' orR  wwcl >
value value
CONSTIPATION

Arm (ref. oral morphine) 0.195 0.036
Transdermal buprenorphine 0.64 0.38-1.08 0.092 051 0.29-0.90 0.020
Oral oxycodone 0.68 0.40-1.14 0.143 058 0.33-1.02 0.060
Transdermal Fentanyl 059 0.35-1.00 0.050 045 0.25-0.81 0.008
Age (10 yearsincrease) 0.80 0.69-0.94 0.007 0.81 0.68-0.96 0.018
At least 3 episodes of BTP in the 24h

before basdine 194 124-3.04 0.004 150 0.91-247 0.110
Previous weak opioid pain ther apy 161 1.03-251 0.037 189 1.15-3.10 0.012

DROWSINESS
Arm (ref. oral morphine) 0.221 0.259
Transdermal buprenorphine 1.02 059-1.74 0953 0.97 0.55-1.72 0.920
Oral oxycodone 0.83 048-1.43 0495 0.77 0.43-1.39 0.393
Transdermal Fentanyl 059 0.33-1.05 0.070 057 0.31-1.06 0.075
Bone metastasis 144 096-2.15 0.074 163 1.06-251 0.026
Antihypertensive drugs 152 1.02-227 0.039 109 0.69-1.71 0.723
Anticoagulants/blood thinning drugs 247 151-404 <001 216 1.24-3.77 0.007
Cardiotonic drugs 3.35 0.89-1265 0.075 1.48 0.33-6.52 0.607
Antianginal drugs 3.63 1.24-1066 0.019 175 0.53-5.84 0.361
Antidiabetic drugs 257 156-425 <001 226 1.31-3.89 0.003
Central nervous system drugs 277 125-6.15 0.012 273 1.18-6.32 0.019
DRY MOUTH

Arm (ref. oral morphine) 0.919 0.942
Transdermal buprenorphine 091 051-162 0.743 0.88 0.47-1.65 0.683
Oral oxycodone 081 045-146 0480 083 0.44-156 0.558
Transdermal Fentanyl 090 050-1.60 0.712 0.86 0.45-1.62 0.634
Female sex 1.65 1.09-250 0.019 200 1.25-3.18 0.004
Liver metastasis 153 096-243 0.074 151 091-251 0.113
Anticoagulants/blood thinning drugs 169 1.01-285 0.047 160 0.88-2.89 0.123
Antianginal drugs 252 086-7.42 0.093 213 0.62-7.32 0.229
Antidiabetic drugs 199 1.18-3.35 0.010 205 1.15-3.67 0.015
Gastrointestinal drugs 192 1.06-345 0.030 153 0.79-295 0.203
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Previous weak opioid pain ther apy 1.75 1.05-293 0.032 194 1.11-3.39 0.020
NAUSEA
Arm (ref. oral morphine) 0.758 0.644
Transdermal buprenorphine 090 045-180 0.756 0.81 0.39-1.68 0.567
Oral oxycodone 116 059-227 0669 095 046-194 0.878
Transdermal Fentanyl 0.80 0.39-1.65 0549 063 0.29-1.36 0.242
Female sex 1.73 1.06-2.85 0.029 147 0.81-2.66 0.205
S‘P}:;rz:::r)ytumor ste (ref. Respiratory 0.058 0.309
Digestive system 120 059-245 0.621 0.87 0.40-1.89 0.730
Genito/urinary/reproductive system 1.00 046-219 1.000 0.93 0.41-2.10 0.852
Breast 223 1.05-473 0.036 145 0.60-3.49 0.405
Head/neck 0.34 0.08-1.54 0.162 0.29 0.06-1.36 0.117
Other 2.14 0.90-5.07 0.086 1.70 0.67-4.30 0.260
Liver metastasis 162 095-2.77 0.078 169 0.92-3.10 0.089
Antihypertensive drugs 058 0.34-099 0.047 059 0.33-1.04 0.067
Karnofski PSindex (10% increase) 117 101-136 0.040 123 1.05-145 0.012
CONFUSION
Arm (ref. oral morphine) 0.083 0.094
Transdermal buprenorphine 053 0.25-1.14 0.105 0.51 0.22-1.18 0.114
Oral oxycodone 054 0.25-1.16 0.116 0.55 0.24-1.28 0.164
Transdermal Fentanyl 035 0.15-0.83 0.018 0.31 0.12-0.81 0.017
::;n;;r)ytumor Site (ref. Respiratory 0.407 0.830
Digestive system 040 0.16-0.97 0.043 053 0.20-1.44 0.215
Genito/urinary/reproductive system 0.64 0.28-148 0.295 063 0.25-1.60 0.333
Breast 085 0.35-2.04 0715 092 0.34-2.48 0.876
Head/neck 0.47 0.13-1.65 0.236 0.67 0.17-2.59 0.558
Other 0.82 0.29-233 0.706 0.79 0.24-2.61 0.695
Bone metastasis 165 093-294 0.089 1.77 0.89-352 0.101
Anticoagulants/blood thinning drugs 261 137-497 0004 185 0.85-4.04 0.121
Cardiotonic drugs 449 1.09-1852 0.038 143 0.27-7.69 0.678
Antianginal drugs 3.64 1.10-12.03 0.035 1.07 0.27-4.27 0.925
Antidiabetic drugs 281 147-536 0.002 2.82 1.34-5.96 0.006
Gastrointestinal drugs 267 131-547 0.007 168 0.73-3.89 0.223
Antibiotics 405 1.20-13.64 0.024 434 1.03- 0.045

18.25
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Previousweak opioid pain therapy 2.50

1.10-5.70 0.029

2.59

1.06-6.34 0.038

OR: odds ratio; 95%CI: 95% confidence interval.
BTP: Breakthrough cancer pain
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