
←確認用doi 
（左上Y座標：－17.647 pt）

Vol. 43, No. 11� 1699Biol. Pharm. Bull. 43, 1699–1706 (2020)

�
© 2020 The Pharmaceutical Society of Japan

Regular Article

The Efficacy and Safety of Lubiprostone for Constipation in Cancer 
Patients Compared with Non-cancer Patients: A Retrospective Cohort 
Study
Hikaru Sada,a Makoto Kajizono,a Souichiro Ushio,a Satoru Esumi,a Yoshihisa Kitamura,*,a,b and 
Toshiaki Sendoa

a Department of Pharmacy, Okayama University Hospital; 2–5–1 Shikata-cho, Kita-ku, Okayama 700–8558, 
Japan: and b Department of Pharmacotherapy, School of Pharmacy, Shujitsu University; 1–6–1 Nishigawara, Naka-
ku, Okayama 703–8516, Japan.
Received May 7, 2020; accepted July 30, 2020

Lubiprostone is an effective drug for various types of constipation in patients without cancer; however, 
there is no report on its efficacy and safety in patients with cancer. Our purpose was to evaluate the efficacy 
and safety of lubiprostone for constipation in cancer patients. We retrospectively studied 124 patients (can-
cer, N = 67) who were treated with lubiprostone for constipation in our hospital between June 2013 and May 
2016. The number of bowel movements (BMs) increased in the both the cancer and non-cancer groups. The 
mean change in BM frequency did not differ between the two groups. Approximately 70% of patients in both 
groups had an initial BM within 24 h after administration of lubiprostone. The most common lubiprostone-
related adverse events in both groups were diarrhea (38.8 vs. 14%), and nausea (22.4 vs. 8.8%). No lubipros-
tone-related serious adverse events occurred. Discontinuation due to the side effects of lubiprostone was more 
frequent in cancer patients (p = 0.023). Logistic regression analysis showed that the risk of discontinuation of 
lubiprostone in cancer patients was high in patients with a body-mass index (BMI) <22, and low in patients 
using opioids and magnesium oxide dosage ≥1000 mg/d. Our study showed that while lubiprostone was as ef-
fective in cancer patients as in non-cancer patients, in cancer patients it was associated with a high incidence 
of diarrhea and nausea side effects and warranted caution, especially in patients with a low BMI.
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INTRODUCTION

Among patients with advanced cancer, persistent con-
stipation is a common symptom. A systematic review by 
Solano, Gomes and Higginson determined that the preva-
lence of constipation in patients with any type of cancer was 
23–65%,1) whereas the prevalence of chronic constipation in 
non-cancer patients is 2–27%.2,3) The prevalence of constipa-
tion in patients with cancer receiving palliative care is higher 
(32–87%).4) The prevalence of opioid-induced constipation 
(OIC) in Japanese patients with cancer is approximately 
40%.5) Opioids are a major responsible agent for constipation 
in cancer patients. The National Comprehensive Cancer Net-
work (NCCN) guidelines recommend preventative treatment 
of OIC in patients with cancer using irritant laxatives and/or 
stool softeners.6) In Japan, magnesium oxide (MgO) is routine-
ly used as a stool softener, and administration of 1000 mg/d or 
more of MgO is reported to be effective in the prevention of 
OIC in patients with cancer.5) On the other hand, constipation 
due to causes other than opioids is often observed in cancer 
patients.7) The prevalence of constipation in advanced cancer 
patients without opioids is 64%.8) In about 50% of hospitalized 
cancer patients not receiving opioids, laxatives are routinely 
used.9) Although one systematic review reported little differ-
ence in efficacy and adverse events of various laxatives in 
patients with cancer,10) there is no evidence for the efficacy of 
laxatives against constipation caused by factors other than opi-
oids in patients with cancer. Therefore, regardless of the use 
of opioids, adjustments must be made for each patient with 

cancer so that the response suits bowel movements (BMs) in 
clinical settings.4)

Lubiprostone is an oral medication that selectively ac-
tivates type-2 chloride channels of the intestinal tract and 
increases secretion of intestinal juice without impacting 
serum electrolytes.11) Previous studies have reported that 
lubiprostone increases the frequency of spontaneous bowel 
movements (SBMs) in patients with chronic idiopathic consti-
pation (CIC),12,13) irritable bowel syndrome with constipation 
(IBS-C),14,15) and OIC in patients with chronic non-cancer 
pain.16,17) It lessens symptoms associated with constipation 
(abdominal pain, bloating, stool consistency, and straining) 
and is well tolerated by patients. Lubiprostone is effective for 
various constipation types in patients without cancer and is 
recommended as a first-line drug for chronic constipation by 
the World Gastroenterology Organization and the Japanese 
Society of Gastroenterology.3,18) Although lubiprostone is an 
effective drug for various types of constipation, there is no 
report on its efficacy in patients with cancer. Furthermore, 
the tolerance of patients with cancer to adverse events of lubi-
prostone, including nausea and diarrhea, remains unknown.7) 
The NCCN guidelines recommend lubiprostone for treating 
OIC that is resistant to classic agents, such as irritant laxatives 
and stool softeners,6) but this is based on studies of OIC in 
patients with pain not associated with cancer, and the efficacy 
and safety of lubiprostone to treat constipation in patients 
with cancer are unknown.19) In addition, as of 2020, there are 
a growing number of other new laxatives available in Japan, 
such as linaclotide and elobixibat for the treatment of chronic 
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constipation and naldemedine for the treatment of OIC, which 
are changing treatment options, including in combination with 
lubiprostone. The purpose of this study was to retrospectively 
investigate the efficacy and safety of lubiprostone in patients 
with and without cancer.

PATIENTS AND METHODS

Ethics Statement  This study was approved by the 
Okayama University Graduate School of Medicine, Dentistry, 
and Pharmaceutical Sciences Ethics Committee (No. 1066). 
In view of the retrospective nature of the study, the need for 
informed consent from subjects was not required.

Study Design and Patients  We retrospectively examined 
the efficacy and safety of lubiprostone in cancer patients com-
pared with non-cancer patients in 250 adult (≥ 18 year old) 
inpatients who received lubiprostone between June 2013 and 
May 2016. Of these, we excluded three patients who under-
went laparotomy within one month prior to the start of lubi-
prostone, one patient with ileus, one patient with gastrointes-
tinal bleeding, and 121 patients for whom we could not gather 
information from electronic medical records, leaving 124 
patients as eligible (cancer, N = 67; non-cancer, N = 57). The 
cancer group also included patients who received anticancer 
drug or opioid treatment during the study period. The obser-
vation period of this study was one week before and after the 
start of administration of oral lubiprostone 24 µg once a day or 
twice daily. Data on patient characteristics, including comor-
bidity, clinical, laboratory, and treatment data, were obtained 
from electronic medical records.

Efficacy Assessments  The efficacy of lubiprostone was 
evaluated by the mean change in the frequency of BMs and 
defecation days at one week before and after the start of ad-
ministration of oral lubiprostone. In addition, we investigated 
the percentage of patients with a BM within 24 h of first lu-
biprostone administration. A BM was defined as any bowel 
movement that occurred after lubiprostone use or after other 
laxative use, including MgO or rescue medication.

Safety Assessments  We investigated the adverse events, 
such as diarrhea, nausea, abdominal pain, chest discomfort, 
and vomiting, of lubiprostone with a frequency of 5% or more 
in Japanese package inserts. Adverse events in the observa-
tion period were obtained from the electronic medical record. 
Symptoms observed before the administration of lubiprostone 
were excluded. Furthermore, we investigated the proportion of 
patients who discontinued administration of lubiprostone.

Risk Factors for Discontinuation Due to Adverse Events 
of Lubiprostone in All Patients and Cancer Patients  We 
assessed the risk factors for discontinuation of lubiprostone 
in all patients and cancer patients. We evaluated the follow-
ing risk factors of all patients: age (≥65); sex; cancer (+/−); 
body mass index (BMI) (<22); and stimulant laxative, such as 
senna, use (in use/not in use). We evaluated the following risk 
factors of cancer patients: age (≥65), sex, BMI (<22), opioid 
(in use/not in use), MgO dosage (MgO≥1000 mg), and stimu-
lant laxative, such as senna, use (in use/not in use).

Statistical Analyses  All analyses were performed using 
SPSS statistical software (SPSS for Windows, version 21; 
SPSS Inc., Chicago, IL, U.S.A.). The χ2 test was used for com-
parisons of proportions across levels of categorical variables. 
For continuous variables, a t-test, unpaired t-test, or Wilcoxon 

rank sum test was used as appropriate. The comparison be-
tween the cancer patient group and the non-cancer patient 
group for time to first BM was described using Kaplan–Meier 
survival curves, and survival curves were compared by log-
rank test. The incidence of adverse events was compared be-
tween the cancer patient group and non-cancer patient group 
by χ2 test. To analyze possible associations between clinical 
and demographic characteristics associated with the occur-
rence of lubiprostone discontinuation in cancer patients, we 
used a two-tailed Fisher’s exact test. To adjust the analysis 
for possible confounding factors, we used a logistic regres-
sion model that only included variables that presented an as-
sociation with the occurrence of discontinuation by univariate 
statistical analysis with p ≤ 0.20. Logistic regression was used 
to investigate multivariate associations with discontinuation.

RESULTS

Patients  The patient’s primary diseases are shown in 
Table 1. Other diagnoses included cancer of the bladder 
(n = 1), pancreas (n = 1), brain (n = 1), and germ cell (n = 1) in 
the cancer group, and sarcoidosis (n = 1), hepatitis C (n = 1), 
arteriosclerosis obliterans (n = 1), amyotrophic lateral scle-
rosis (n = 1), pulmonary hypertension (n = 1), unidentified 
fever (n = 1), and infection (n = 1) in the non-cancer group. 
The baseline characteristics of the 124 patients included in 
our analysis are listed in Table 1. There were no significant 
differences in sex (p = 0.102), age (p = 0.365), or laxative 
use (p = 1.000) between the patients with or without cancer. 
The mean serum creatinine and the percentage of patients 
with creatinine clearance <30 mL/min were significantly 
higher in the non-cancer group than the cancer group. The 
percentage of patients using MgO and the mean MgO daily 
dose were significantly higher in the cancer group compared 
with the non-cancer group. Thirty-three of the 67 cancer pa-
tients (49.3%) were treated with cancer chemotherapy drugs: 
cytotoxic (n = 21), molecular target (n = 7), or combination 
cytotoxic and molecular target (n = 5). Thirty-eight of the 67 
cancer patients (56.7%) were treated with an opioid for cancer 
pain: oxycodone (n = 16), fentanyl (n = 14), tramadol (n = 5), 
or morphine (n = 3). Five of the 57 non-cancer patients (8.8%) 
were administered with an opioid for postoperative pain: tra-
madol (n = 3), morphine (n = 1), or fentanyl (n = 1).

Efficacy Assessments  One week before and after the start 
of administration of oral lubiprostone, the number of BMs and 
mean defecation days in the two groups were significantly 
increased (Figs. 1A, B). There was no significant difference in 
the mean change in number of BMs between the cancer and 
non-cancer groups (4.52 ± 5.71 vs. 3.04 ± 5.58, mean ± stan-
dard deviation (S.D.), respectively, p = 0.146). There was no 
significant difference in the mean change in defecation days 
between the cancer and non-cancer groups (1.66 ± 2.18 vs. 
1.00 ± 1.76, mean ± S.D., p = 0.071). There was no significant 
difference in the rate of first BM within 24 h of the first dose 
of lubiprostone between the cancer and non-cancer groups 
(67.2 vs. 73.7%, respectively, p = 0.641) (Fig. 2).

Safety Assessments  Overall, 46% (57 of 124) of cancer 
and non-cancer patients had at least one lubiprostone-related 
adverse event during the observation period of this study. The 
incidence of lubiprostone-related adverse events was greater in 
the cancer group than in the non-cancer group (58.2 vs. 31.6%, 



Vol. 43, No. 11 (2020)� 1701Biol. Pharm. Bull.

respectively, p = 0.04) (Table 2). Diarrhea and nausea were the 
most frequently observed adverse events in this study. Other 
adverse events included stomach discomfort (n = 2), anorexia 
(n = 1), stomachache (n = 1), and skin rash (n = 1) in the can-
cer group, and headache (n = 2), stomach discomfort (n = 1), 
and hepatic disorder (n = 1) in the non-cancer group. The rate 
of discontinuation due to adverse events of lubiprostone was 
significantly higher in the cancer group than in the non-cancer 
group (28.4 vs. 10.5%, respectively, p = 0.023). The adverse 
events that most commonly led to treatment discontinuation 
in the cancer and non-cancer groups were diarrhea (19.4 vs. 
5.3%, respectively), nausea (7.5 vs. 5.3%), abdominal pain (4.5 
vs. 1.8%), chest discomfort (4.5 vs. 0%), and hepatic disorder 
(0 vs. 1.8%).

Risk Factors for Discontinuation Due to Adverse Events 
of Lubiprostone in All Patients and Cancer Patients  We 
assessed risk factors for discontinuation due to adverse events 

of lubiprostone in all patients by univariate statistical analysis 
with p ≤ 0.20. We extracted BMI (<22), cancer (+/−), and 
stimulant laxative use as risk factors in all patients. We exam-
ined several modeled clinical factors including age (≥65), sex, 
BMI (<22), cancer (+/−), and stimulant laxative use in all pa-
tients by logistic regression analysis. There were no significant 
differences in age (p = 0.228), sex (p = 0.665), or stimulant 
laxative use (p = 0.332). However, regression analysis showed 
BMI (< 22) [odds ratio (OR) = 4.347, 95% confidence interval 
(CI), 1.164–16.241, p = 0.029] to be significantly associated 
with discontinuation due to adverse events of lubiprostone 
in all patients. Furthermore, it showed the non-cancer group 
(OR = 0.275, 95% CI, 0.092–0.821, p = 0.021) to have signifi-
cantly lower discontinuity for adverse events of lubiprostone 
in all patients. In addition, we extracted BMI (<22), opioid 
use, MgO dosage (≥1000 mg), and stimulant laxative use as 
risk factors for discontinuation due to adverse events of lubi-

Table 1. Patient Characteristics (N = 124)

Cancer (N = 67) Non-cancer (N = 57) p-Value

Sex (female), n (%) 33 (49.3) 37 (64.9) 0.102
Age, mean (S.D.) 58.4 (13.6) 61.3 (19.8) 0.365
BMI, mean (S.D.) 20.9 (4.2) 21 (4.5) 0.875
Patient’s primary disease

Lung cancer 23
Hematologic malignancy 18
Gynecologic neoplasm 8
Head and neck cancer 4
Sarcoma 3
Unknown primary cancer 3
Breast cancer 2
Liver cancer 2
Autoimmune disease 16
Neuropsychiatric disorder 13
Chronic renal failure 10
Nephrotic syndrome 3
Type 2 diabetes mellitus 2
Interstitial pneumonia 2
Parkinson disease 2
Gonarthrosis 2
Other 4 7

The number of BMs (times/week) < 3, n (%) 27 (40.3) 16 (28.1) 0.187
Laxative, n (%) 64 (95.5) 54 (94.7) 1.000
Number of concomitant laxatives, median (range) 3 (1–6) 2.5 (1–5) 0.437
MgO, n (%) 54 (80.6) 30 (52.6) <0.001
Dose of MgO (mg/d), mean (S.D.) 1097 (673) 618 (722) <0.001
Stimulant laxative, n (%) 52 (77.6) 52 (91.2) 0.051
Rescue medication, n (%) 30 (44.8) 29 (50.9) 0.589
Initial dose of lubiprostone (48 µg/d), n (%) 36 (53.7) 23 (40.4) 0.152
Maintenance dose of lubiprostone (48 µg/d), n (%) 37 (55.2) 24 (42.1) 0.155
Routine use of lubiprostone, n (%) 43 (64.2) 46 (80.7) 0.047
Cancer chemotherapy, n (%) 33 (49.3) 0 (0)
Opioid, n (%) 38 (56.7) 5 (8.8) <0.001
Oral morphine converted amount (mg/d), mean (S.D.) 63.2 (77.5) 12.3 (8.7) 0.154
SCr (mg/dL), mean (S.D.) 0.91 (0.72) 2.15 (2.6) <0.001
CCr <30 (mL/min), n (%) 7 (10.4) 20 (35.1) <0.001
AST (U/L), mean (S.D.) 27.9 (24.3) 26.1 (26.9) 0.694
ALT (U/L), mean (S.D.) 33.8 (46.6) 31.9 (55.1) 0.843

p-Values were calculated by the χ2 test for categorical variables, and the unpaired t-test or Wilcoxon rank-sum test for continuous variables. ALT = alanine aminotransferase, 
AST = aspartate transaminase, BMI = body mass index, BMs = bowel movements, CCr = creatinine clearance, MgO = magnesium oxide, SCr = serum creatinine, S.D. = stan-
dard deviation.
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prostone in cancer patients by univariate statistical analysis. 
We examined several modeled clinical factors including age 
(≥65), sex, BMI (<22), opioid use, MgO dosage (≥1000 mg), 
and stimulant laxative use in cancer patients by logistic regres-
sion analysis (Table 3). There were no significant differences 
in age (p = 0.747), sex (p = 0.757), or stimulant laxative use 
(p = 0.09). However, regression analysis showed BMI (<22) 
(OR = 8.655, 95% CI, 1.366–54.83, p = 0.022) to be signifi-
cantly associated with discontinuation due to adverse events of 
lubiprostone in cancer patients. Furthermore, it showed opioid 
(OR = 0.134, 95% CI, 0.32–0.573, p = 0.007), and MgO dos-
age (≥1000 mg) (OR = 0.169, 95% CI, 0.36–0.783, p = 0.023) 
to have significantly lower discontinuity for adverse events of 
lubiprostone in cancer patients.

DISCUSSION

We conducted a retrospective, single-facility observational 
study that compared the efficacy and safety of lubiprostone 
against constipation in patients with and without cancer. Lu-
biprostone is effective against constipation in patients with 
cancer. Diarrhea was a more common side effect than nausea 
especially in patients with cancer. The rate of lubiprostone 
discontinuation due to adverse effects was also higher in these 

Fig. 2. Kaplan–Meier Curve for Time to First Bowel Movement
There was no significant difference in the rate of first bowel movement within 

24 h of the first dose of lubiprostone between the cancer and non-cancer groups 
(67.2 vs. 73.7%, p = 0.641). p-Values were calculated by a log-rank test.

Fig. 1. Effects of Lubiprostone on the Number of Bowel Movements (A) and Defecation Days (B) Compared to One Week before and after Admin-
istration of Lubiprostone Treatment

The data are expressed as mean ± S.D. There was no significant difference in the mean change in number of bowel movements (A) and defecation days (B) between the 
cancer and non-cancer groups. □: One week before the start of administration of lubiprostone; ■: One week after the start of administration of lubiprostone. p-Values 
were calculated by a t-test or unpaired t-test.
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patients, due to the diarrhea. The risk factors for lubiprostone 
treatment discontinuation included low BMI, use of opioids, 
and MgO dosage.

A previous study on the efficacy of lubiprostone was based 
on the administration of 24 µg of lubiprostone twice a day to 
patients with CIC. One week later, change in SBMs compared 
with those at the baseline was 3.66–4.61 times/week, and 
this effect was maintained over the 4-week trial period.12,13) 
Lubiprostone was administered at the same rate to treat OIC 
in patients without cancer, and the average difference between 
the total SBMs 12 weeks later and those at the baseline was 
2.2–3.2 times/week.16,17) The ratio of patients who achieved 
SBM within 24 h of initial lubiprostone administration (24 µg, 
twice a day) was 61.3–75%12,20) for patients with CIC and 
IBS-C, and 38.8–50.9%16,17) for OIC in patients without can-
cer. In the present study, average increase in BMs following 
lubiprostone administration in patients with cancer in a week 
was 4.52 ± 5.71 times, which was in line with the previous 
findings.12,13,16,17) The initial BM was noted in approximately 
70% of patients within 24 h of lubiprostone administration. 
The primary diseases of non-cancer patients in this study 
were mostly reported as typical underlying diseases causing 
chronic constipation.3) The change in the number of BMs 
in patients without cancer was similar to that previously re-
ported.12,13) Furthermore, in the present study, because it was 
a retrospective study, we could not evaluate QOL; however, 
the number of BMs and defecation days were significantly in-
creased by lubiprostone in both groups, and it was considered 

that the use of lubiprostone contributed to the improvement of 
daily defecation habits and QOL.

Regarding the adverse events, diarrhea (about 3–15%), nau-
sea (about 8–21%), and abdominal pain (3–8%) are common 
adverse events in patients with CIC, OIC, and IBS-C.12–17) The 
most common adverse event of lubiprostone usage was nau-
sea; however, long-term administration of lubiprostone (48 µg 
per day for 48 weeks) to patients with CIC resulted in an in-
creased frequency of diarrhea (37.3%) and nausea (27.3%).13) 
In previous studies, discontinuation of lubiprostone due to 
adverse events occurred in 12.6–13.3%12,21) of patients with 
CIC, 3.3–5%14,15) of patients with IBS-C, and 5.2–5.6%17,22) 
of patients without cancer but with OIC. In the present 
study, diarrhea was observed more commonly than nausea, 
especially in patients with cancer. The incidence of adverse 
events in patients without cancer was similar to these previous 
reports: diarrhea (14%), nausea (8.8%), vomiting (1.8%), and 
abdominal pain (5.3%). In patients with cancer, the incidence 
of adverse events was higher than previous reports: diarrhea 
(38.8%), nausea (22.4%), vomiting (6%), and abdominal pain 
(4.5%). Discontinuation of lubiprostone treatment due to ad-
verse events occurred in 10.5% of patients without cancer, 
which was similar to that previously reported12,21); however, 
for patients with cancer, the discontinuation rate was higher 
(28.4%), and the incidence of diarrhea was especially high 
(19.4%) in this study.

The efficacy of lubiprostone against constipation in patients 
with cancer was similar to previous reports,12,13,16,17,20) but the 
incidence of adverse events, especially diarrhea, was higher, 
often leading to the discontinuation of treatment. However, 
as most adverse events were digestion-related symptoms as-
sociated with the drug’s mechanism of action and not life-
threatening adverse events, it is acceptable for use in cancer 
patients.

In the present study, the use of opioids and anticancer drugs 
in the cancer patients was 56.7 and 49.3%, respectively. Anti-
cancer drugs cause constipation,4,7,23,24) therefore, there were 
many patients who took classic laxatives such as MgO and 
sennosides. Some patients were administered lubiprostone 
when the effects of classic laxatives were insufficient. The 
initial dose of lubiprostone was 48 µg per day for 50 and 40% 
of patients with and without cancer, respectively. For can-

Table 2. Adverse Events of Lubiprostone in Cancer and Non-cancer Patients

Cancer (N = 67) Non-cancer (N = 57) p-Value

Lubiprostone-related AEs, n (%) 39 (58.2) 18 (31.6) 0.004
Diarrhea 26 (38.8) 8 (14.0)
Nausea 15 (22.4) 5 (8.8)
Vomiting 4 (6.0) 1 (1.8)
Abdominal pain 3 (4.5) 3 (5.3)
Chest discomfort 2 (3.0) 3 (5.3)
Other 5 (7.5) 4 (7.0)

Discontinuation of lubiprostone for AEs, n (%) 19 (28.4) 6 (10.5) 0.023
Reason for discontinuation, n (%)

Diarrhea 13 (19.4) 3 (5.3)
Nausea 5 (7.5) 3 (5.3)
Abdominal pain 3 (4.5) 1 (1.8)
Chest discomfort 1 (4.5) 0
Hepatic disorder 0 1 (1.8)

p-Values were calculated by the χ2 test. AE: adverse event.

Table 3. Risk Factors for Discontinuation Due to Adverse Events of Lu-
biprostone in Cancer Patients

Parameter Odds ratio 95% CI p-Value

Age (≥65) 1.259 0.312–5.084 0.747
Sex 1.237 0.321–4.768 0.757
BMI (<22) 8.655 1.366–54.83 0.022
Opioid use 0.134 0.32–0.573 0.007
Dose of MgO (≥1000 mg) 0.169 0.36–0.783 0.023
Stimulant laxative use 0.268 0.58–1.226 0.09

p-Values were calculated by logistic regression. BMI = body mass index, CI = con-
fidence interval, MgO = magnesium oxide.
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cer patients, routine use was significantly lower than that of 
non-cancer patients. This suggests that more cancer patients 
were using lubiprostone on an as-needed basis because of the 
adverse events. A combination of lubiprostone is useful for 
cancer patients for whom conventional laxatives are not suf-
ficiently effective.

In the present study, the incidence of diarrhea was high in 
both patients with and without cancer. This may be because 
the patients observed in this study were already using stool 
softeners, such as MgO, and irritant laxatives such as senno-
sides. Adding lubiprostone to these medications may have 
increased the incidence of diarrhea. The impact of anticancer 
drugs was also considered,23) but univariate analysis did not 
identify the use of anticancer drugs as a risk factor for the 
discontinuation of lubiprostone treatment.

In the present study, we showed by multivariate analysis 
that the risk factors for discontinuation of lubiprostone in 
all patients were a BMI <22 and the presence or absence of 
cancer. Multivariate analysis identified that the risk factors for 
discontinuation of lubiprostone in cancer patients were a BMI 
<22, the presence or absence of opioids, and MgO dosage. 
In this study, the involvement of risk factors associated with 
discontinuation of lubiprostone in non-cancer patients was not 
shown by logistic regression analysis (not noted in the results). 
A BMI <22 was found to be a risk factor for discontinuing 
lubiprostone due to adverse events. Although there are some 
reports of an association between BMI and constipation, there 
appears to be no consistent evidence25–27); however, it is un-
likely that low BMI levels have a direct effect on the increase 
in diarrhea. Cancer patients often have cachexia with symp-
toms such as weight loss, malnutrition, and decreased physical 
function, and cachexia is associated with a BMI <20.28) In 
the present study, cancer patients with a BMI <22 were also 
considered to have precachexia. Therefore, it was possible that 
cancer patients with cachexia and a BMI <22 tolerated the 
drug less well and that the frequency of adverse events due to 
lubiprostone was increased.28) In addition, among patients with 
IBS-C who were administered lubiprostone, those with a BMI 
<25 had a significantly higher incidence of nausea than those 
with a BMI of 25 or higher.29) Therefore, patients with low 
BMI may be more likely to overdose and have adverse effects. 
When opioids and MgO of 1000 mg or more were used, risk of 
discontinuation was lower. The combined use of opioids may 
have lessened lubiprostone-induced diarrhea as an adverse 
event, as opioids are known to suppress intestinal peristalsis. 
In Japan, ingesting more than 1000 mg of MgO per day has 
been reported to prevent OIC,5) but the optimal dose for con-
stipation other than OIC in patients with cancer is unknown. 
In addition, the use of antacids, such as proton pump inhibi-
tors and histamine blockers, is a risk factor for constipation 
when using MgO to prevent OIC.30) Thus, it is necessary to 
use an increased dose (2000 mg/d or more) of MgO to prevent 
OIC when used with antacids. The weakened laxative effect 
of MgO on combined use with antacids is a drug interaction 
problem and thus has an impact regardless of the disease state. 
In the present study, 79% of patients with cancer used antac-
ids (not noted in the result), and the average use of MgO was 
1097 ± 673 mg. Compared with existing reports,30) the dose of 
MgO in this study was insufficient to prevent OIC, leading to 
a strong tendency to develop constipation. The Japanese pack-
age insert states that the daily dose of MgO for constipation 

is 2000 mg. In addition, hypermagnesemia due to MgO has 
been reported in elderly patients with impaired renal function, 
and it is recommended to start MgO at a low dose.31) In this 
study, the daily dose of MgO was lower than that in the pack-
age insert, including cancer patients and non-cancer patients. 
The low dose of MgO in this study was also thought to be due 
to the concomitant use of lubiprostone. The combined use of 
lubiprostone and MgO was expected to have an additive effect 
as well as avoid side effects of MgO. Cancer patients who 
received 1000 mg/d or more of MgO had a lower risk of dis-
continuation when combined with lubiprostone. On the other 
hand, cancer patients who received MgO less than 1000 mg/d 
had a high frequency of side effects, such as diarrhea, when 
used in combination with lubiprostone. Concomitant lubipro-
stone may be poorly tolerated in relatively mild constipation 
patients whose symptoms had been controlled with low doses 
of MgO. On the other hand, the additive effect of lubiprostone 
was observed in patients taking more than a certain amount 
(1000 mg/d or more) of MgO.

In the non-cancer patients, more than 30% had severe renal 
dysfunction and the percentage of patients with declined renal 
function was significantly higher among those without cancer 
than in those with cancer. In addition, non-cancer patients had 
diseases associated with renal dysfunction, such as chronic 
renal failure, nephrosis, diabetes, anti-neutrophil cytoplasmic 
antibody-associated vasculitis, and autoimmune diseases, such 
as dermatomyositis, in this study. Hypermagnesemia has been 
reported when MgO is administered to patients with renal 
disease, and even to children with normal renal function.32–34) 
Therefore, lubiprostone was administered to reduce MgO in 
the non-cancer group, which has a risk of hypermagnesemia. 
The number of patients with concomitant MgO and doses 
were lower in the non-cancer group. Thus, lubiprostone was 
administered for many patients with renal disease or impaired 
renal function in the non-cancer group. Based on the results of 
this study, the number of bowel movements before and after 
administration of lubiprostone were similar in the cancer and 
non-cancer groups. Therefore, we believe that renal dysfunc-
tion does not adversely affect the efficacy of lubiprostone. The 
efficacy of lubiprostone in non-cancer patients was similar to 
that in previous reports12,13) and we consider that the specific-
ity of the background factors in this study did not affect the 
results.

In the present study, the incidence of adverse events in non-
cancer patients was significantly lower despite the high pro-
portion of patients with impaired renal function. Lubiprostone 
may have renal function-improving effects as reported in a 
case report.35) In a murine experiment, lubiprostone improved 
the intestinal environment, which in turn reduced the accu-
mulation of uremic toxins in the body and suppressed the ad-
vancement of kidney damage.36) A double-blind, randomized 
controlled trial involving patients with chronic renal diseases 
prior to dialysis is in progress in Japan to examine the de-
crease of uremic substances and suppression of the decline in 
renal functions by lubiprostone. Therefore, lubiprostone may 
be a safe laxative for patients with kidney damage. On the 
other hand, MgO is frequently used in Japan and is associated 
with a risk of hypermagnesemia with symptoms in patients 
with renal dysfunction, which warrants caution.37) Continuous 
use of sennosides and irritant laxatives have a risk of weak-
ened BMs and colonic melanosis.37) Therefore, lubiprostone 
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is a superior option for long-term treatment of constipation. 
It has been shown that the adverse events of lubiprostone are 
often observed in the early stage of administration,29) there-
fore, understanding these adverse events at this stage may pro-
vide possibilities for adopting subsequent treatment measures. 
In the present study, the as-needed use of lubiprostone was 
high in patients with cancer, who were experiencing adverse 
events.

There were several limitations to the present study. First, 
this study was an observational study and not a randomized 
controlled trial. Second, a potential residual confounding 
effect caused by differences in factors of each group that were 
not examined. Third, as it was an observational study, we 
were unable to assess QOL scores for symptoms associated 
with constipation other than defecation such as abdominal 
pain, form and property of stool, bloating, consistency of the 
stool, and straining. Finally, we did not assess the efficacy and 
safety of lubiprostone for long-term use in cancer patients.

This was a retrospective observational study at a single 
facility, in which the efficacy and safety of lubiprostone use to 
treat constipation were compared in patients with and without 
cancer. We showed that lubiprostone was as effective in treat-
ing constipation in patients with cancer as without cancer. 
Diarrhea was the most common adverse event in patients with 
cancer. The rate of discontinuation of lubiprostone due to ad-
verse events was also higher in these patients, with diarrhea 
being the main reason. The risk of discontinuation of lubipros-
tone was high in patients with a BMI <22, and low in patients 
using both opioids and MgO at a dose of 1000 mg/d or more.
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