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January 2008 and December 2011. The exclusion criteria in the
study protocol were having received cancer chemotherapy, ra-
diation therapy or surgery within 2 weeks before or 1 week after
administration of opioid analgesics and experiencing continu-
ous nausea or vomiting due to organic or functional complica-
tions at the start of opioid administration. Patients with whom
no communication was possible were excluded from partici-
pation. Oxycodone is currently most used as an opioid analgesic
for moderate to severe cancer-related pain in Japan, so patients
given oxycodone for the first time were included.”

. This study was performed with the approval of the Ethics
Review Boards of Kyoto Prefectural University of Medicine.

Statistical analysis

Extraction of variables. According to previous stud-
ies,'™® the predictors evaluated were factors potentially af-
fecting nausea or vomiting. They were demographic factors
(gender, age), initial daily dose of oxycodone, concomitant
medication (dopamine D, blockers, steroids, benzodiaz-
epines, nonsteroidal anti-inflammatory drugs, histamine
H,-receptor antagonist, proton pump inhibitor, magnesium
oxide, stimulant laxatives), and type of cancer (lung, diges-
tive organ, liver, hematologic, breast, gynecologic, urologic,
head and neck, and others). Concomitant medication in-
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cluding dopamine D, blockers (prophylactic medication) for
at least 3 days after starting oral oxycodone was extracted.
The incidence of opioid-induced nausea or vomiting that
appeared within the 3 days after starting oral oxycodone was
investigated from the medical records. The occurrence of
nausea or vomiting was recorded by interviewing the patients
in daily clinical practice by the treating physician and/or
primary nurse. For nausea, the following scoring for response
was used: 0 =absence of nausea; 1 =presence of nausea within
3 days but continued to take oxycodone; and 2= presence of
nausea within 3 days and oxycodone was discontinued due to
nausea. For vomiting, at least 1 vomiting episode during the 3
days was regarded as vomiting-positive. As for predictors,
binary scales were used for gender (female=0; male= 1), and
miscellaneous (no=0; yes=1).

Statistical-analytical approach. The actual procedure
used was multivariate logistic regression analysis. For nau-
sea, ordered logistic regression analysis was used because the
severity of nausea was evaluated by a graded scale. Variables
were screened by examining for multicollinearity (correla-
tion coefficient > 0.7), which occurs when correlations exist
among the variables and results in the use of an inappropri-
ate model. Univariate analysis between outcome and each
of candidate independent variable was performed first. A

TABLE 1. PATIENT CHARACTERISTICS AND FACTORS THAT MAY POTENTIALLY IMPACT
NAUSEA OR VOMITING (N =280)

n (%) Mean+SD (range) p (nausea) p (vomiting)

Demographic factors

Gender (male) 172 (61.4) 0.038* 0.014°

Age, years 64.81+£12.9 (16-92) 0.838 0.711
Initial daily dose of oxycodone, mg 11.7£4.2 (5-30) 0.115 0.006"
Concomitant medication
Dopamine D, blockers 224 (80) 0.817 0.426
Prochlorperazine maleate 212 (75.7) 0.904 0.706
Metoclopramide 12 (4.29) 0.020° 0.309
Steroids 45 (16.1) 0.090 0.786
Benzodiazepines 122 (43.6) 0.590 0.385
NSAIDs 198 (70.7) 0.390 0.309
H,RAs 68 (24.3) 0.698 0422
PPIs 93 (33.2) 0475 0.825
Magnesium oxide 189 (67.5) 0.704 0.633
Stimulant laxatives 52 (18.6) 0.283 0.007*
Type of cancer
Lung 56 (20.0) 0.046° 0.933
Digestive organ 69 (24.6) 0.015° 0.228

Gastric 16 (5.7) 0.916 0.803

Colon 16 (5.7) 0.269 0.634

Pancreas 19 (6.8) 0.121 0.257

Esophageal 18 (6.4) 0.149 0.283
Liver 13 (4.6) 0.227 0.938
Hematologic 21 (7.5) 0.468 0.555

Myeloma 11 (3.9) 0.773 0.239

Lymphoma 10 (3.6) 0.464 0.675
Breast 9 (3.2) 0.272 0.518
Gynecologic 13 (4.6) 0.659 0.385
Urologic 24 (8.6) 0.190 0.141
Head and neck 52 (18.6) 0.700 0.485
Others 23 (8.2)

“p<0.05.

Binary scales were female=0 and male=1 for gender, and absent=0 and present=1 for others.
NSAIDs, monsteroidal anti-inflammatory drugs; H,RA, histamine H,-receptor antagonist; PPI, proton pump inhibitor.
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TABLE 2. CATEGORIZATION OF NAUSEA
AND VOMITING (N=280)

Response (Y) Number of patients

Y=nausea
0 191
1 65
2 24
Y=vomiting
0 239
1 41

For nausea, the following scoring for response was used:
O=absence of nausea; 1=presence of nausea within 3 days after
start of oral oxycodone but oxycodone was continued; 2 =presence
of nausea within 3 days and oxycodone was discontinued due to
nausea.

For vomiting, at least | vomiting episode during the 3 days was
regarded as vomiting-positive (no=0; yes=1).

multivariate logistic regression model was constructed using
forward stepwise selection among several candidate vari-
ables with a variable entry criterion of 0.25 and a variable
retention criterion of 0.1 (JMP® version 10; SAS Institute,
Cary, NC). All statistical analyses were performed at a two-
sided significance level of 0.05.

Results

Table 1 shows the clinical characteristics of the patients,
various factors that could be related to the occurrence of opi-
oid-induced nausea or vomiting and results of univariate
analysis. Table 2 shows the categorization of nausea and vo-
miting. For nausea, gender, urologic cancer, digestive organ
cancer, hepatocellular carcinoma, hematologic malignancy,
lung cancer, initial daily dose of oxycodone, steroid use, age,
and use of dopamine D, blockers were identified by forward
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selection. This was followed by multivariate ordered logistic
regression analysis using these variables. This analysis iden-
tified gender (in male; odds ratio [OR]=0.429], lung cancer
(OR=2.049), and use of steroid (OR=0.417) as significant
factors for the occurrence of opioid-induced nausea. Use of
dopamine D, blockers (prophylactic medication) to prevent
opioid-induced nausea was not a significant factor. For vo-
miting, gender, urologic cancer, digestive organ cancer, proton
pump inhibitor therapy, steroid use, and use of dopamine D,
blockers were identified by forward selection. Multivariate
logistic regression analysis identified gender (in male;
OR=0.4) and use of dopamine D, blockers (OR=2.778) as
significant factors. Accuracy means the ratio of patients whose
expected value is equal to observed value (Table 3).

Discussion

The multivariate logistic regression analysis used in this
study demonstrated that gender, lung cancer, and steroid
use were closely associated with the occurrence of opioid-
induced nausea. Gender and use of dopamine D, blockers
were closely associated with vomiting. The analysis showed
that female gender was a predictive factor for the occur-
rence of opioid-induced nausea or vomiting. This finding is in
agreement with the results of other studies.'®*? Clinicians
need to be alert to the greater risk of opioid-induced nausea or
vomiting among women.

As far as we can tell from a literature search, this is the first
study to identify close association between lung cancer and
opioid-induced nausea. Patients with advanced lung cancer
frequently develop metastases to bone and brain, which
sometimes cause hyponatremia due to the syndrome of in-
appropriate antidiuretic hormone secretion (SIADH).'*!?
Hypercalcemia should be anticipated in patients with bone
metastases. Patients may experience nausea/vomiting as a
consequence of hypercalcemia and so on or other electrolyte

TABLE 3. RESULTS OF LOGISTIC REGRESSION ANALYSIS FOR VARIABLES EXTRACTED
BY FORWARD SELECTION (N=280)

CI of odds ratio

Variable EV SE ¥ value P Odds ratio  Lower 95%  Lower 95%

Y=nausea (accuracy = 193/280)
Gender (male) -0.847 0284 8.92 0.0028° 0.429 0.246 0.747
Urologic 0642 0474 1.84 0.1754 1.901 0.751 4.813
Digestive organ -0.726 0377 3.71 0.054 0.484 0.231 1.013
HCC —-1.092 0.802 1.85 0.1733 0.336 0.070 1.615
Hematologic -0.778 0569 1.87 0.1718 0.459 0.150 1.402
Lung 0.717  0.362 3.93 0.0476* 2.049 1.008 4.166
Initial dose of oxycodone/day 0.053  0.030 3.16 0.0756 1.055 0.995 1.119
Steroids -0.874 0414 4.47 0.0345% 0417 0.185 0.938
Age 0.003 0.010 0.1 0.7538 1.003 0.983 1.024
Dopamine D, blockers -0.030 0.316 0.01 0.9239 0.970 0.522 1.802

Y =vomiting (accuracy = 240/280)
Gender (male) -0917 0.358 6.56 0.0105° 0.400 0.198 0.806
Urologic 0.892  0.549 2.63 0.1046 2.439 0.831 7.160
Digestive organ -0.539 0457 1.39 0.2382 0.584 0.238 1.428
PPI -0.677 0418 2.63 0.1049 0.508 0.224 1.152
Steroids -0.820 0.647 1.61 0.2051 0.441 0.124 1.566
Dopamine D, blockers 1.022 0514 3.96 0.0466" 2.778 1.015 7.604

2p<0.05.

EV, estimated value; SE, standard error; CI, confidence interval; HCC, hepatocellular carcinoma; PPI, proton pump inhibitor.
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disturbances, such as hyponatremia, hypokalemia, or metabolic
alkalosis, which occur secondary to paraneoplastic syn-
dromes.'®™*® Brain metastasis also causes nausea. Patients with
lung cancer may, therefore, tend to not respond well to anti-
emetic therapy. We intend to further investigate differences in
responses to antiemetics in patients with different diseases.

Use of dopamine D, blockers (prophylactic medication) to
prevent opioid-induced nausea was ineffective, and vomiting
occurred even if dopamine D, blockers were prescribed. The
present results showed that the use of steroids was effective
as prophylaxis. A previous study clarified the effectiveness of
steroids for prevention of opioid-induced nausea.'®® Treat-
ment with steroids often results in increased appetite, reduced
nausea and improved well-being in patients with advanced
metastatic cancer.?’ It might also be better to use steroid as
prophylactic medication for prevention of opioid-induced
nausea for patients with risk factors. Previous studies sug-
gested other types of antiemetic drugs such as mirtazapine, 5-
HT; receptor blockers, and antihistaminic might be effective
for prevention of opioid-induced nausea.”> In our study,
steroids were used not only to prevent opioid-induced nausea
or vomiting, but also to improve well-being (betamethasone
1-4 mg/d). Further studies will be needed in this issue.

In conclusion, female gender was found to be predictive
factors for the occurrence of nausea given oral opioid anal-
gesics for relief of cancer pain for the first time. Lung cancer
might be closely associated with opioid-induced nausea. The
use of steroids might be effective as prophylaxis for nausea.
Female gender was also a predictive factor for the occurrence
of vomiting. Use of dopamine D, blockers (prophylactic
medication) to prevent opioid-induced nausea was not a
significant factor, and vomiting occurred even if dopamine
D, blockers were given.

This study has several limitations. First, the retrospective
nature of the investigation may have decreased the reliability
of the data collected. Second, this study was performed at a
single institute and involved a relatively small number of
patients, so the results should be confirmed in a further
multicenter study.

In conclusion, our study demonstrated that gender, lung
cancer, and steroid use were closely associated with the oc-
currence of opioid-induced nausea. Gender and use of dopa-
mine D, blockers were closely associated with vomiting. These
findings should be considered preliminary and in need of fur-
ther refinement and study. However, statistical identification of
factors associated with opioid-induced nausea or vomiting
should contribute to establish optimal treatment of cancer pain.
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