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Background: Patients receiving radiotherapy and chemotherapy have a high risk developing to an
acute chemoradiotherapy-induced diarrhea (RID). The clinical efficacy of octreotide in controlling
chemoradiotherapy-induced diarrhea remains controversial. We performed a meta-analysis of randomized
controlled trials (RCTS) to evaluate the efficacy of octreotide for treatment the chemoradiotherapy-induced
diarrhoea.

Methods: Relevant RCTs studies assessing the effect of octreotide on clinical outcomes compared with
placebo were searched in Cochrane Library, PubMed, EMBASE and Web of Science (up to December
2018). Heterogeneity was assessed with I, and publication bias was evaluated using sensitive analysis.
Results: Eight trials, a total of 594 participants. We found octreotide was significantly effective compared
with the control group (OR =3.17; 95% CI, 1.28-7.85; P<0.0001). The overall effect of octreotide was
62.5% (220/352), while that of the control group was 49.3% (168/341). We found octreotide group was
effective compared with the control group in 24, 48, and 96 h (OR =16.02; 95% CI, 3.51-73.15; P=0.0003),
(OR =4.70; 95% CI, 1.65-13.42; P=0.004) and (OR =14.49; 95% CI, 6.24-33.65; P<0.00001).
Conclusions: Octreotide is superior to conventional therapy in the duration and effectiveness for

chemoradiotherapy-induced diarrhea.
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Introduction irinotecan and capecitabine (5). Diarrhoea not only reduces

the patients’ physique and quality of life but also leads

Cancers are well-known as leading causes of death. There to the dysregulation of water and electrolytes, decreased

are more than 14.1 million new cancer cases and 6.2 million blood volume, increased incidence of infection, shock that

cancer patients die of cancers each year (1,2). Chemotherapy can be life-threatening, increased cost of hospitalization

and radiotherapy are the main treatments for malignant
tumours (3,4). Radiotherapy-induced diarrhoea (RID)
or chemotherapy-induced diarrhoea (CID) are common
adverse reactions in the course of therapy in cancer patients,

especially in treatments containing 5-fluorouracil (5-FU),
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of patients, or interrupted treatment, which ultimately
significantly reduces quality of life. Delays in radiotherapy
and chemotherapy, dose reductions interfere with optimal
cancer treatment and prognosis (6-9). However, the
pathophysiological mechanism of RID or CID is not fully
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understood, but histopathological evidence shows that
RID or CID may be a multifactorial process leading to an
imbalance in intestinal absorption and secretion (10,11).
In spite of the prevalence and severity of RID and CID,
they are often not recognized by clinicians and are poorly
managed.

Octreotide is a synthetic cyclic octapeptide somatostatin
analogue that plays an important role in the treatment of
congenital hyperinsulinism, neonates with chylothorax,
acromegaly and gastrointestinal neuroendocrine tumours.
It can directly act on epithelial cells, inhibit the secretion
of gastrointestinal hormones, prolong the passage time of
the intestine, and increase the reabsorption of water and
electrolytes by the intestinal tube. Compared with the
conventional formulation, octreotide has the advantages of
slow release, a steady plasma concentration and convenient
application (12-25). In particular, the pharmacokinetic
profile of octreotide indicates that it may be a good agent
to prevent diarrhoea (26,27). Also, hospitalization is
often required to replenish fluids and electrolytes during
dehydration, which increases the patient’s medical costs.
The benefits of budesonide, probiotics, antibiotics,
activated carbon and traditional Chinese medicines for
diarrhoea are uncertain, and future clinical trials are also
necessary (28). Thus, a vigilant and more aggressive control
for chemoradiotherapy-induced diarrhoea is beneficial to
patients with cancer in reducing morbidity and medical
expenses.

So far, the preventive and therapeutic effects on
chemoradiotherapy-induced diarrhoea have been studied,
but the aspects therapeutic effects have not been fully
clarified (29). To systematically review the effects of
octreotide on the treatment of chemoradiotherapy-induced
diarrhoea, we conducted a meta-analysis (30-37).

Methods
Criteria for considering studies for this review

Inclusion criteria

(I) Published randomized and controlled trials (RCTs); (IT)
studies that included people with a diagnosis of cancer who
had received octreotide; (III) studies that included patients
who received radiotherapy, chemotherapy or both; (IV)
studies without other diseases or influencing factors that
can cause diarrhoea; (V) studies that provided the incidence
of radiotherapy- or chemotherapy-associated diarrhoea.
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Exclusion criteria

(I) Cohort studies, case-control studies and non-randomized
controlled trials; (II) trials on animals; (III) studies with
no ending index and unpublished research; (IV) repetitive
research.

Interventions

The interventions were different for different purposes.
Treatment of radiotherapy- or CID: patients in the
experimental group were given symptomatic treatment with
octreotide, and patients in the control group were given
only conventional symptomatic treatment. Conventional
symptomatic treatment mainly consists of giving opioids, a
placebo or rehydration.

Types of outcome measures and requirements

Major outcomes: (I) the total effective rate of octreotide in
preventing and treating diarrhoea caused by chemotherapy
or radiotherapy; (II) the effective rate comparison of
diarrhoea caused by chemotherapy or radiotherapy in
the octreotide treatment and prevention groups; (III) the
effective rate comparison of octreotide or opioid treatment
of CID or RID; (IV) the effective rate comparison of 24, 48,
and 96 h octreotide groups and the control group.

Efficacy criteria

According to the National Cancer Institute Common
Terminology Criteria for Adverse Events version 4.0 (NCI-
CTCAEA4.0), http://evs.nci.nih.gov/ftpl /CTCAE/CTCAE
_4.0 diarrhoea is divided into grades I through V. Among
them, Grade I: compared with the baseline, the number
of bowel movements increased by <4 times/d and the
discharge increased slightly; Grade II: the number of bowel
movements increased by 4-6 times/d and the discharge
increased moderately; Grade III: the number of bowel
movements increased by >7 times/d and the discharge
seriously increased and could be life-threatening; Grade
IV: life-threatening, requiring urgent treatment; Grade V:
leading to death. Complete response (CR) indicates that the
patient’s bowel movements returned to normal; partial relief
(partial response, PR) indicates a reduction in the severity
of the patient’s diarrhoea.

Search strategy

We searched the Cochrane Library, PubMed, EMBASE
and Web of Science up to December 2018. We also hand-
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Figure 1 PRISMA flow diagram of the search result of the meta-analysis.

searched the citation lists of included studies and previously
identified systematic reviews to identify further relevant
trials.

We searched the databases in English, including the
references within some literature we read.

Data review and extraction

Each of the published documents was initially screened by
two reviewers according to the inclusion/exclusion criteria,
and the articles that clearly did not meet the inclusion
criteria were removed by reading the questions and
abstracts. Then, the full text of the documents was read to
determine whether the inclusion criteria were met. Finally,
the final literature screening results were determined by
cross-checking by two reviewers. Two researchers used the
established data extraction form to extract and check the
literature (Figure I).

The main data extracted included (I) general information
(title, author, publication date, and source of literature); (II)
basic characteristics of the research design (randomization
methods, allocation concealment, blinding, number of cases
withdrawn, and explanations); (III) basic characteristics
of the subject (case number, age, sex, tumour type and
stage, chemotherapy regimen, and diarrhoea grade); (IV)
interventions (dosing regimen and course of treatment
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for the experimental and control groups); (V) efficacy
criteria (diarrhoea grading); (VI) outcome measures (total
effectiveness of diarrhoea prevention, CR rate, PR rate,
treatment failure rate, proportion of patients requiring
increased drug dose, incidence of adverse reactions,
etc.). Finally, the divergent data were discussed until an
agreement was reached.

Quality assessment

The overall details of risk of bias were shown (Figures 2,3).
Papers selected for retrieval were assessed by two
independent reviewers for methodological validity prior to
inclusion in the review using standardised critical appraisal
instruments for RCTs available through The Cochrane
Collaboration. Four trials were categorized as being at low
risk of bias, one as being at unclear risk of bias and three as
being at high risk of bias. All quality measures recorded, and
data extracted for meta-analysis, occurred within Review

Manager 5.3.

Statistical analysis

Statistical analysis was performed using the Review
Manager 5.3 version of the statistical software to determine
the odds ratio (OR) as the effect scale indicator and to
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Figure 2 Risk of bias.
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Figure 3 Risk of bias summary.

calculate its 95% confidence interval (CI), which was
considered statistically significant at P<0.05. The Chi-
square test was used to detect the presence of heterogeneity,
and the degree of heterogeneity was assessed by I: I’ values

of 25%, 50%, and 75% have been suggested as indicators
of low, moderate and high heterogeneity, respectively. If the
heterogeneity between the studies was significant (I'’>50%),
the random effects model was used for the combined
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Table 1 Characteristics of included studies for the analysis of efficacy

T Treatment Patients (n) Therapy
Study Year um.o ' red men Indication
location duration T c T c
Gebbia et al. (36) 1993  Various 4 days Chemotherapy 20 20 Octreotide Loperamide
cancer (therapy)
Cascinu et al. (32) 1993  Various 3 days Chemotherapy 21 20 Octreotide Loperamide
cancer (therapy)
Cascinu et al. (30) 1994  Various 24 h Chemotherapy 23 20 Octreotide Placebo
cancer (therapy)
Geller et al. (35) 1995 Leukemia 2 days Chemotherapy 18 13 Octreotide Loperamide
(therapy)
Yavuz et al. (37) 2002  Various 3 days Radiotherapy 33 28 Octreotide Diphenoxylate
cancer (therapy)
Martenson et al. (33) 2008 Rectal cancer 1 month Radiotherapy 62 63 Long-acting Placebo
(prophylaxis) octreotide acetate
Zachariah et al. (31) 2010 Rectal cancer, 1 month Radiotherapy 109 106 Long-acting Placebo
anal cancer (prophylaxis) octreotide acetate
Hoff et al. (34) 2014  Colorectal 1 month Chemotherapy 62 63 Long-acting Loperamide
cancer (prophylaxis) octreotide acetate

analysis. Otherwise, if I’'<50%, the fixed effect model was
used for the combined analysis. Potential publication bias
was assessed by sensitivity analysis (38).

Results
Results of the search

The basic characteristics of the included trials are
summarized in Table 1. The publication year of included
studies ranged from 1993 through 2018. A total of 594
related articles were obtained. After reading the questions
and abstracts and eliminating duplicate documents, 14
papers were obtained. After reading the full text, 6 papers
were excluded and 8 papers were included.

Characteristics and quality of the included studies

The eight randomized controlled trials included randomized
assignments, six of which were assigned by computer-
generated random numbers; the rest of the studies did not
describe their randomization approach in detail. Six studies
used randomized concealment methods to detail the hidden
situation of the random allocation schemes. Four studies
used a placebo double-blind trial and detailed the number
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of cases withdrawn and their causes.

Effects of interventions

Experimental group: 8 studies involved cases where
chemoradiotherapy-associated diarrhoea was treated with
octreotide. Control group: 3 studies used a placebo as a
control for chemoradiotherapy-associated diarrhoea; the
other 5 studies were based on opioids.

Outcomes

The total effective rate of prevention and treatment of
diarrhoea by octreotide

Eight studies compared the total effective rate of
chemoradiotherapy-associated diarrhoea between the study
group and the control group. There was heterogeneity
between the studies (P<0.0001, I’=79%), and the
heterogeneity may be derived from the differences between
the research purpose and the results of the study itself, so
the random effects model was used for the analysis. The
results showed that the total effective rate of the study
group was 62.5% (220/352), and the total effective rate of
the control group was 49.3% (168/341). The difference
was statistically significant (OR =3.17; 95% CI, 1.28-7.85;
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random. 95% CI M-H, Random, 95% Cl
Castcinu et al.1993 20 21 10 20 91% 20.00(2.24,178.94)
Castcinu et al.1994 22 23 5 20 89% 66.00(6.99,623.13) =
Gehbia et al.1993 19 20 15 20 8.8% 6.33[0.67,60.18) 1
Geller et al.1985 17 18 12 13 6.6% 1.42[0.08, 24.95]
Martenson JA et al2008 30 62 36 63 17.3% 0.70[0.35,1.42) —
Saragiotto,et a2014 24 68 21 711 17.3% 1.30[0.64, 2.65) -
Yavuz et al.2002 20 31 4 28 13.9% 10.91 [3.01, 39.59) — &
Zachariah B et al2010 68 109 65 106 18.1% 1.05[0.60, 1.81) i
Total (95% Cl) 352 341 100.0% 3.17[1.28,7.85] -
Total events 220 168
Heterogeneity: Tau®= 1.11; Chi*= 34.04, df= 7 (P < 0.0001); F= 78% 0=002 Ui " 110 5040

Test for overall effect: Z= 2.49 (P = 0.01)

Favours [experimental] Favours [control)

Figure 4 The total effective rate comparison of chemoradiotherapy-associated diarrhoea between the study group and the control group.

Experimental
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Odds Ratio

Odds Ratio
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Figure 5 The effective rate comparison of diarrhoea caused by ch

groups.

P=0.01) (Figure 4).

The effective rate comparison of diarrhoea caused

by chemotherapy or radiotherapy in the octreotide
treatment and prevention groups

In the prevention subgroup, there was no heterogeneity
between the studies (P=0.47, I’=0%), so a fixed effect
model was used for the analysis. The total effective rate of
diarrhoea prevention in the octreotide treatment group was

© Translational Cancer Research. All rights reserved.

Favours [experimental] Favours [control]

emotherapy or radiotherapy in the octreotide treatment and prevention

51.0% (122/239), and the total effective rate in the control
group was 50.8% (122/240). There was no significant
difference between the two groups (OR =0.99; 95% CI,
0.69-1.44; P=0.97) (Figure 5).

In the treatment subgroup, there was low heterogeneity
between the studies (P=0.30, I’=18%), so a fixed effect
model was used for the analysis. The total effective rate of
octreotide in the treatment of diarrhoea was 86.7% (98/113),
which was significantly higher than the 41.2% (46/101)
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cascinu et al.1993 20 21 10 20 13.9% 20.00(2.24,178.94]
Gebbia etal. 1993 19 20 15 20 21.4%  6.33[0.67,60.16] Ea2
Geller et al. 1995 17 18 12 13 221%  1.42[0.08, 24.95] &
Yavuz et al.2002 20 31 4 28 426% 10.91(3.01,39.59) —a—
Total (95% Cl) 90 81 100.0%  9.10[3.65,22.70] -
Total events 76 41
Heterogeneity: Chi*= 2.29, df= 3 (P = 0.52); F= 0% 0*0 - 0:1 ! 1*-0 130

Test for overall effect: Z= 4.73 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 6 The effective rate comparison of octreotide and opioids in the treatment of chemotherapy- or radiotherapy-induced diarrhoea.

in the control group (OR =12.64; 95% CI, 5.53-28.90;
P<0.00001) (Figure 5).

The effective rate comparison of octreotide and opioids
in the treatment of CID or RID

Four studies compared the efficacy of octreotide with
opioids in the treatment of chemoradiotherapy-associated
diarrhoea. There was no heterogeneity between the studies
(P=0.52, I’=0%), which were analysed using a fixed-effect
model. The results showed that the total effective rate of
the study group was 84.4% (76/90), and the total effective
rate of the control group was 50.6% (41/81). The difference
was statistically significant (OR =9.10; 95% CI, 3.65-22.70;
P<0.00001) (Figure 6).

The effective rate comparison of 24, 48, and 96 h
octreotide group and the control group

Three studies compared the efficacy of chemoradiotherapy-
associated diarrhoea in the 24 h experimental group and
the control group. There was low heterogeneity between
the studies (P=0.21, I’=36%), which were analysed using
a fixed-effect model. The results showed that the total
effective rate of the study group was 33.3% (25/75), and the
total effective rate of the control group was 7.35% (5/68).
The difference was statistically significant (OR =16.02; 95%
CI, 3.51-73.15; P=0.0003) (Figure 7).

Three studies compared the efficacy of the 48 h
experimental group and the control group in the treatment
of chemoradiotherapy-associated diarrhoea. There was no
heterogeneity between the studies (P=0.55, I’=0%), which
were analysed using a fixed-effect model. The results showed
that the total effective rate of the study group was 50.0%
(35/70), and the total effective rate of the control group was
26.2% (16/61). The difference was statistically significant
(OR =4.70; 95% CI, 1.65-13.42; P=0.004) (Figure 7).

Three studies compared the efficacy of the 96 h
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experimental group and the control group in the treatment
of chemoradiotherapy-associated diarrhoea. There was
low heterogeneity between the studies (P=0.31, I’=15%),
which were analysed using a fixed-effect model. The results
showed that the total effective rate of the study group was
76.4% (55/72), and the total effective rate of the control
group was 19.1% (13/68). The difference was statistically
significant (OR =14.49; 95% CI, 6.24-33.65; P<0.00001)

(Figure 7).

Publication bias

Due to the limited number of studies having <10 cases
included, a funnel plot and Egger test could not be used
to evaluate the publication bias. Therefore, we performed
sensitivity analyses to assess the publication bias. After
excluding Cascinul994 studies, we observed that the
publication bias was reduced in this meta-analysis (Tizble 2).

Discussion

Our meta-analysis comprehensively and systematically
reviewed existing literature. The results showed the
following: (I) whether it is chemotherapy or radiotherapy
that causes diarrhoea, octreotide is mainly used as a
therapeutic drug rather than a preventive drug; (II)
octreotide has certain advantages in the treatment of
chemoradiotherapy-induced diarrhoea and in terms
of effect and treatment time. Compared with general
treatment, octreotide can rapidly reduce the clinical severity
of diarrhoea caused by radiotherapy and chemotherapy.

"To the best of our knowledge, there was a meta-analysis
in 2013 to study the use of octreotide as a therapeutic and
prophylactic agent in CID (29). Their conclusion was
that octreotide has no obvious effect on the prevention of
chemoradiotherapy-induced diarrhoea. In contrast, our
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24 h

Experimental

Translational Cancer Research, Vol 8, No 6 October 2019

Control

Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Cascinu et al.1993 1 21 0 20 40.0%  3.00(0.12, 78.04] =

Cascinu et al.1994 22 23 5 20 19.5% 66.00[6.99, 623.13] —_——
Yavuz et al.2002 2 31 0 28 405% 4.83(0.22, 105.07) =

Total (95% Cl) 75 68 100.0% 16.02[3.51, 73.15] i

Total events 25 5

Heterogeneity: Chi*= 3.13, df= 2 (P = 0.21); I*= 36% 0}002 0f1 1=0 550

Test for overall effect: Z= 3.58 (P = 0.0003)

48 h

Experimental

Control

Favours [experimental] Favours [control)

Odds Ratio Odds Ratio

2291

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M_.H, Fixed, 95% CI

Cascinu et al.1993 5 21 0 20 10.7% 13.67[0.70, 265.52]

Geller et al.1995 17 18 12 13 21.5% 1.42 [0.08, 24.95]

Yavuz et al.2002 13 31 4 28 67.8% 4.33[1.21,15.53] —|—

Total (95% CI) 70 61 100.0% 4.70[1.65, 13.42] e

Total events 25 16

Heterogeneity: Chi*=1.18, df= 2 (P = 0.55); "= 0% 0:1305 041 150 250

Test for overall effect: Z= 2.89 (P = 0.004)

Favours [experimental] Favours [control]

96 h
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M_.H, Fixed, 95% CI
Cascinu et al.1993 19 24 3 20 9.8% 53.83[8.01, 361.76) —_— =
Gebbia etal. 1993 16 20 6 20 40.2% 9.33 [2.18, 39.96) — &
Yavuz et al.2002 20 31 4 28 50.0% 10.91 [3.01, 39.59] —a—
Total (95% CI) 72 68 100.0% 14.49 [6.24, 33.65] <
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Test for overall effect: Z= 6.22 (P < 0.00001)
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Figure 7 The effective rate comparison of 24, 48, and 96 H octreotide groups and the control group.

Table 2 Publication bias in sensitivity analysis

Meta- No. 2

0, 0,
analysis trials Net change (95%) P (I* %)
A 8 3.17 (1.28, 7.85) <0.0001 (79.0)
B 7 2.17 (0.98, 4.83) 0.001 (73.0)

current meta-analysis includes more recent studies, and
we add that octreotide can treat CID more quickly and
effectively than general treatment.

The antidiarrheal effect of octreotide may be related
to its direct interaction with epithelial cells to reduce the
lumen of the upper jejunum and inhibit the secretion of
chlorine by stimulating the absorption of sodium and
chlorine. Other possible mechanisms include prolonging
the oral-caecal transit time (prolonging the contact time
between the lumen contents and the mucosal surface),
reducing mesenteric blood flow and promoting anti-
inflammatory effects. Besides, the anti-tumour and anti-
angiogenic effects of octreotide observed in preclinical
studies have suggested the potential to optimize therapeutic
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indices for chemotherapy and radiation therapy (39).

In the randomized controlled trials included in this study,
the study by Geller ez 4/. included a total of 18 patients that
were initially given a subcutaneous injection of octreotide
150 pg/time; one patient increased the dose of octreotide
during treatment to 300 pg/time, 1 patient increased the
dose of octreotide to 600 pg/time during treatment, 1
patient increased the dose of octreotide to 1,200 pg/time
during treatment, and finally, diarrhoea reached CR,
indicating that increasing the octreotide dose can improve
overall efficiency. Increasing the dose of octreotide in some
patients may yield better results. Clinically, octreotide
is preferred for treatment in patients with symptoms of
diarrhoea and opioid therapy failure; for patients with
partially refractory diarrhoea, also to increasing the
octreotide dose, it may be necessary to use loperamide or
opioids in combination, such as comprehensive treatment.

One trial compared octreotide LAR (30 or 40 mg) at
two dose levels to prevent CID in cancer patients with a
history of diarrhoea during chemotherapy. A total of 124
patients were evaluated for efficacy in this study. In the 40
mg group, the number of cases of severe diarrhoea was less
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than that in the 30 mg group (61.7% vs. 48.4%, P=0.14).
Besides, the 40 mg group required intravenous infusion
or showed unexpected health effects associated with
diarrhoea compared to the 30 mg group. The number of
nursing visits was small. However, there was no significant
difference between the two groups (40). In another
experiment, 12 patients were evaluated. In these 12 patients,
30 mg of octreotide was administered every 28 days
from the first day of low-dose chemotherapy. In 10 patients,
diarrhoea was significantly reduced while receiving full-
dose chemotherapy. This study suggests that the monthly
injection of long-acting octreotide can be used as a
secondary preventive measure for CID (41). Octreotide in
the prevention of radiochemotherapy-induced diarrhoea has
not been confirmed to be related to the heterogeneity and
sample size of each group during the grouping process. For
now, better experimental design and randomized placebo-
controlled trials are expected to reveal the true significance
of octreotide in radiochemotherapy-induced diarrhoea.

Our meta-analyses extensively assess existing evidence
that octreotide can rapidly and effectively reduce the
incidence of diarrhoea caused by chemoradiotherapy and
improve the quality of life of patients. The patients included
in this meta-analysis were patients with malignant tumours
receiving chemotherapy or radiotherapy. In a heterogeneous
population of all types of malignancies, it is difficult to
determine the effectiveness of octreotide for a particular
tumour type. Whether octreotide is effective for all kinds of
malignant tumours and chemotherapy-related diarrhoea, or
is more effective for certain types of tumours, needs further
study.

This study also has certain limitations: (I) the quality of
the included studies is uneven and the sample size is small,
which may cause certain bias; (II) some of the studies did not
explain the randomization method, distribution method and
statistical analysis methods, which may affect the reliability
of the analysis results. In the future, more rigorous multi-
centre randomized double-blind controlled trials will be
conducted to provide more rigorous and objective clinical
evidence to further clarify the efficacy of octreotide in the
prevention and treatment of chemotherapeutic-associated
diarrhoea.

Conclusions

Octreotide is superior to conventional therapy in the
duration and effectiveness for chemoradiotherapy-
induced diarrhoea, and octreotide may be considered for

© Translational Cancer Research. All rights reserved.

the treatment of CID if the patient is in urgent need of
improving diarrhoea or is unresponsive to conventional
therapy. Octreotide treatment has high efficacy and safety.
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