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Abstract

Background: Constipation is a common problem among advanced cancer patients; however, many of them find
limited effective from current therapies. Thus, we aimed to test the effect of a traditional Chinese herbal formula,
modified MaZiRenWan (MZRW), by comparing with placebo among palliative cancer patients with constipation.

Methods: This is a randomized, double-blind, placebo-controlled trial. Participants aged over 18 were recruited and
randomized to MZRW or placebo group in addition to current prescriptions (including ongoing laxatives treatment)
for two weeks. Exclusion criteria included cognitive impairment, presence of a colostomy or gastrointestinal obstruc-
tion and estimated life expectancy of less than one month. Individualized modification of MZRW was allowed accord-
ing to the traditional Chinese medicine (TCM) pattern of patient. The primary outcome was the global assessment of
improvement, which reflected whether the constipation had improved, remained the same or worsened.

Results: Sixty patients, with mean age 75.2 years (range 47-95 years), were randomized to MZRW or placebo group.
Among the MZRW group, 59.3% (16/27) had improvement in the global assessment score, as compared with 28.6%
(8/28) of the placebo group (p-value =0.022). Besides, the MZRW group had significant increase in stool frequency,
and reduction in constipation severity and straining of defecation (p-value <0.05). No serious adverse event was
reported due to the research medication.

Conclusion: This pilot trial suggests modified MZRW is well-tolerated and effective for relief of constipation in
patients with advance cancer. It could be considered as a potential treatment option for constipation in palliative care.

Trial registration: The trial had been registered in ClinicalTrials.gov with identifier number NCT02795390 [https://clini
caltrials.gov/ct2/show/NCT02795390] on June 10, 2016.
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Background

Constipation is a common problem in advanced cancer
patients with prevalence between 40 and 90% [1]. It is a
major cause of distress and may develop to life-threat-
ening impaction with circulatory, cardiac or respiratory
symptoms [2]. The European Society for Medical Oncol-
ogy (ESMO) Clinical Practice Guideline suggests that the
best practice is based on a balance between non-pharma-
cological (prevention and self-care) and pharmacological
strategies (oral and rectal laxative therapy) [1]. The step-
wise approach consists of first osmotic or stimulating lax-
atives, second a combination of two classes of laxatives,
then peripheral opioid antagonists, and last by adding any
pharmacological or non-pharmacological measures [3].
However, assessment and effective treatment of constipa-
tion remained a challenge in clinical practice. In a study
involving 17 centres across Europe, 60% of 1,938 patients
receiving strong opioids was inadequately treated [4], and
underestimation of symptom by healthcare provider was
among the risk factors for inadequate treatment. In our
previous cross-sectional study in 225 advanced cancer
patients, 80.4% of them reported constipation despite
more than 60% had already been prescribed laxatives.
Near 30% of patients in severe constipation reported with
more inadequate pushing force, sense of incomplete def-
ecation or difficult defecation, but no difference in stool
types as assessed by the Bristol Stool Scale by comparing
with the rest of the cohort [5]. Therefore, a safe and effec-
tive remedy for constipation is in great demand for can-
cer palliative care.

Traditional Chinese medicine (TCM) focuses on cor-
recting maladjustments and restoring the self-regulatory
ability of the human body [6, 7], which gains increasing
attention in the field of palliative medicine [8]. Accord-
ing to the TCM theory, constipation can be broadly
divided into excess and deficiency patterns by differenti-
ating underlying symptoms and signs [9]. MaZiRenWan
(MZRW), also called Hemp Seed Pill, is a classic Chinese
herbal formula widely used for constipation. We found
that MZRW was useful for alleviating functional con-
stipation for subjects in excess pattern when compared
with placebo and senna [10-12]. In our earlier study on
advanced cancer patients with constipation, deficiency
pattern was common, and often complicated by excess
pattern [9]. The findings suggested that modification
of MZRW could be useful for relief of constipation in
advanced cancer patients, and this study would provide
evidence on its efficacy as compared with placebo.

For better making use of TCM in the palliative care,
further support with scientific proof is essential [13, 14].
We believe that the results can provide robust clinical
evidence to implement a large scale randomized con-
trolled trial (RCT) and shed light on integrated treatment
on palliative care in future.

Methods

Study design

This was a multi-centre, double-blind, randomized, pla-
cebo-controlled trial conducted at the palliative care units
of three public hospitals in Hong Kong, namely Caritas
Medical Centre (CMC), Our Lady of Maryknoll Hospi-
tal (OLMH) and Hong Kong Buddhist Hospital (HKBH).
The study protocol had been approved by the Kowloon
West Cluster [KW/FR-16-077(98-20(TCM)] and Kow-
loon Central/Kowloon East Cluster [KC/KE-17-0116/
ER-3] of Hospital Authority Research Ethics Commit-
tees, and the Hong Kong Baptist University [HASC/15-
16/0316]. It had also been registered in ClinicalTrials.
gov with identifier number NCT02795390 [https://clini
caltrials.gov/ct2/show/NCT02795390] on June 10, 2016.
All participants were able to give voluntary, written and
informed consent on their own before entering the trial.
The consent form was provided in Additional file 1. A fol-
low-up visit was arranged to investigate the changes on
bowel movement and/or any adverse effect detected after
2-week treatment.

Participants and settings

Patients were age 18 years or above with a diagnosis of
advanced cancer at the palliative care out-patient clin-
ics of the three hospitals. They were eligible for this
study if they had severity of constipation > 3points (an
8-point scale from 0=none to 7=most severe) [5], Pal-
liative Performance Scale (PPS)>60% (patient can be
able to care for himself/herself with occasional assistance
necessary), relatively stable liver and renal function (i.e.
creatinine < 100umol/L or creatinine clearance >60 mL/
min, total bilirubin <30umol/L, transaminases <4 times
above the upper limits of the normal range) within
3 months, and could read and speak Chinese. Patients
were excluded if they were unable to communicate such
as in cognitive impairment, presence of a colostomy or
gastrointestinal obstruction, presence of loose or watery
stool (Bristol stool scale 6-7) or bowel movement>3
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times per day under routine laxative treatment. Patients
with history of allergy to TCM, estimated life expectancy
less than one month and mental incompetence in giving
consent were also excluded.

Sample size estimation

As it was a pilot study, 60 patients (30 patients per arm)
were first enrolled. The results were important to calcu-
late a sample size at a significance level of 0.025 (used to
maintain the overall significance level at 5%) for a larger
scale clinical trial in future.

Randomization and blinding

All eligible subjects of both groups were randomly
assigned to receive modified MZRW treatment or pla-
cebo control. For randomization, simple, complete, non-
sequential random numbers were generated in advance
by a computer program in a block of four and kept in
sealed opaque envelopes. Two investigators with regis-
tered Chinese medicine practitioner licenses (Mok HF
& Kang YC) were responsible to differentiate the TCM
pattern of every patient and modify the core prescription
by adding the herbs for deficiency of blood, Yin or Yang,
while another two investigators (Cheng CW & Lam PY)
were responsible to deliver the medication according to
the codes and contact with patients. Chinese medicine
practitioners (Mok HF & Kang YC) and patients were
blinded in the whole study, and treatment assignments
were not revealed until the termination of the whole
study.

Intervention

MZRW group (with modification): From our previous
study, a TCM prescription with the functions on replen-
ishing deficiency, redirecting the flow of Qi stagnation
and moistening the dryness caused by the blood (Yin)
deficiency may be helpful for advance cancer patients
with constipation [9]. Therefore, MZRW granules 10 g
plus Radix Astragali (HuangQi) granules 4 g (equivalent
to 20 g raw herb) were chosen as the core prescription
granules. The combined action of MZRW, which was
composed of Cannabis Fructus (HuoMaRen) 14.4 g, Rhei
Radix et Rhizoma (DaHuang) 7.2 g, Paeoniae Radix Alba
(BaiShao) 3.6 g, Armeniacae Semen Amarum (KuXin-
gRen) 7.2 g, Aurantii Fructus Immaturus (ZhiShi) 3.6 g
and Magnoliae Officinalis Cortex (HouPo) 4.3 g, and
Radix Astragali (HuangQi) 20 g could nourish Qi, mois-
ten the intestine, promote the movement of Qi, and
unblock the bowel [15]. Furthermore, six herbal granules
could be added according to the pattern differentiated
for individual participant. These six herbs were selected
through thorough discussion among our research team.
They were Rehmanniae Radix Praeparata (ShuDiHuang)
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15 g and Angelicae Sinensis Radix (DangGui) 10 g for
Deficiency of Blood, Ophiopogonis Radix (MaiDong)
15 g and Rehmanniae Radix (ShengDiHuang) 10 g for
Deficiency of Yin, and Cistanches Herba (RouCongRong)
15 g and Achyranthis Bidentatae Radix (NiuXi) 10 g
for Deficiency of Yang [16]. Adjustment on dosage was
allowed for subjects with difficulties on taking research
medication.

The placebos of core prescription and modifications
on patterns (deficiency of blood, Yin and Yang) are made
from dextrin (76.03%), tea essence (23.61%), gardenin
(0.02%), and caramel (0.34%) to achieve packing, color,
smell, taste, and texture comparable to the herbal gran-
ules [10]. All herbal granules and placebo were prepared
by PuraPharm International (Hong Kong) according to
the quality requirement listed in the Chinese Pharmaco-
poeia (2015 Edition) and the Registration of Proprietary
Chinese Medicine of the Chinese Medicine Council of
Hong Kong. The quality control reports, including test
items on heavy metals and toxic elements, pesticides
residues and microbial limit, were provided in Additional
file 2. Patients were instructed to dissolve the granules in
150 ml of hot water, twice daily after meal for two weeks.

Outcome measures and statistical analysis

The primary end point was the global assessment of
improvement [10, 11]. The subjective feelings of ade-
quate relief of constipation symptoms were rated by par-
ticipants in comparison with their baselines. The scores
from O to 6 represented markedly worse or better at the
respective extremes. The response categories were col-
lapsed to “improved” for score 4—6, “same” for score 3, or
“worse” for score 0-2.

Secondary outcome measures included stool frequency
per week, stool form assessed with 7-point Bristol Stool
Scale (ranging from “separate hard lumps” to “watery”).
The severity of constipation was evaluated by an 8-point
scale (0=none to 7=most severe). Besides, individual
assessment of constipation related symptoms (sensation
of straining, incomplete evacuation, bloating, abdomi-
nal pain/cramping, nausea, and passing of gas) were
recorded using a 7-point ordinal scale (0=not at all and
6 =very severe) [10, 11].

All efficacy and safety analyses were conducted accord-
ing to the intention-to-treat (ITT) principle. Missing
values were imputed by the last-observation-carried-
forward method. The statistical analysis was performed
using the Statistical Packages of Social Sciences (SPSS)
for Windows version 16.0. The statistical significance was
defined as two-sided p-value of<0.05. Baseline charac-
teristics were reported as mean (SD). Baseline differences
between the groups were assessed by the Student’s t-test
for normally distributed continuous variables and by
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non-parametric Mann—Whitney U test for non-normally
distributed. For categorical variables, chi-squared test
or Fisher’s exact test were used. Comparisons between
groups were conducted by using an analysis of covariance
(ANCOVA) with baseline as covariate.

Results

From November 2016 to August 2018, 733 patients
were screened. 673 patients were excluded for the fol-
lowing reasons: PPS<60%, constipation severity below
3/7, colostomy done, unable to communicate, significant
impairment of liver and renal function, etc. Six subjects,
three from each treatment group, withdrew from the
study. Five of them withdrew after randomization with-
out receiving any research medicine. One subject had
taken one dose of research medication and withdrew due
to progress of her own illness. A flow diagram was shown
in Fig. 1. There were no significant differences in age,
gender, TCM pattern, stool frequency, stool type, severity
of constipation, prescription of strong opioids and most
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of constipation related symptoms between the MZRW
group and placebo group (Table 1).

Primary outcome measure

For analysing those subjects with taking at least one time
of research medication, 16 subjects in the MZRW group
and eight subjects in the placebo group, in total, reported
improvement of their symptoms. By contrast, 10 subjects
in the MZRW group and 19 subjects in the placebo group
claimed that symptoms remained the same. One sub-
ject from each group reported worsening of symptoms.
Hence, the global assessment of improvement was 59.3%
(16/27) for the MZRW group and 28.6% (8/28) in the pla-
cebo group (p-value =0.022). (Table 2).

Secondary outcome measures

The mean stool frequency of the MZRW group increased
by 2.46 times/week while that of placebo group increased
by 0.45 times/week (p=0.04). Further, the MZRW group
had greater improvement on the score of severity of con-
stipation and sensation of straining when comparing with

[ Enrollment ]

Assessed for eligibility (n=733)

Excluded (n=673)

+ Not meeting inclusion criteria (n=626)
+ Declined to participate (n=21)

+ Other reasons (n=26)

Randomized (n=60)

!

v

—

Allocation ]

A4

Allocated to MZRW group (n=30)

+ Received allocated intervention (n=27)

+ Did not receive allocated intervention (n=3)
With new treatment (n=2)
Declined to participate (n=1)

Allocated to Placebo group (n=30)

+ Received allocated intervention (n=28)

+ Did not receive allocated intervention (n=2)
Declined to participate (n=2)

! (

.

Follow-Up ] v

Lost to follow-up (n=0)
Discontinued intervention (give reasons) (n=1)
Progress of own illness (n=1)

Lost to follow-up (n=1)
Could not contact with phone
Discontinued intervention (n=0)

Analysis ] v

J

Analysed (n=27)
+ Those not took any MZRW excluded from
analysis (n=3)

Fig. 1 Flow diagram

Analysed (n=28)
+ Those not took any placebo excluded from
analysis (n=2)
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Table 1 Patient demographic and baseline data
Variable MZRW group Placebo group Pvalue
(n=30) (n=30)
Age, mean (SD), y 72.83(12.24) 77.50 (10.49) 118
Women?, n (%) 17 (56.67%) 12 (40.00%) 196
TCM patterns
Qi deficiency pattern, n (%) 21 (70.00%) 23 (76.67%) 559
Other patterns
Yin Deficiency, n (%) 4 (13.33%) 3 (10.00%) NA
Yang Deficiency, n (%) 4(13.33%) 3(10.00%) NA
Heat, n (%) 1(3.33%) 0(0) NA
Blood Deficiency, n (%) 0(0) 1(3.33%) NA
Palliative Performance Scale, mean (SD) 68.67 (8.90) 66.33 (6.69) 256
No. of stool opening/week, mean (SD) 433 (2.96) 440 (3.82) 940
Bristol stool typeb, mean (SD) 2.63(1.63) 3.17(1.72) 223
Severity of constipation®, mean (SD) 473 (1.19) 490 (1.17) 586
Individual constipation related symptoms?
Sensation of straining, mean (SD) 3.82(1.30) 3.78 (1.40) 924
Incomplete evacuation, mean (SD) 3.12(1.92) 297 (2.11) 775
Bloating, mean (SD) 2.23(2.10) 2.03(1.94) 703
Abdominal pain/cramping, mean (SD) 1.23(1.63) 1.33(1.81) 823
Nausea, mean (SD) 1.58(1.88) 0.70 (1.42) 044
Passing of gas, mean (SD) 277 (1.77) 2.87(1.82) 830
Prescription of strong opioids, n (%) 9 (42.86%) 8 (36.36%) 1.000
2 Pvalue based on Pearson chi—square test method
b Bristol stool type was measured as 1—7point ranging from “separate hard lumps”to “watery”
¢ Severity of constipation were assessed as 0—7points ranging from not at all to very severe
9 Individual constipation related symptoms were assessed as 0—6points ranging from not at all to very severe
Table 2 Comparison of treatment effect toward global assessment of improvement and other outcome measures
Variable MZRW group Placebo group Between-Group Difference Pvalue
(n=27) (n=28) (95% CI)
Primary Outcome
Global assessment of improvement?, n (%) 16 (59.26%) 8 (28.57%) NA 022
Secondary Outcomes (Changes from baseline)
Stool frequency, mean (SD) 246 (4.59) 045 (1.71) 2.02(0.10t0 3.93) 040
Bristol stool type, mean (SD) 0.89 (1.37) 1(1.61) 0.17 (— 0.63 t0 0.98) 667
Severity of constipation, mean (SD) —1.94(222) — 082 (1 67) — 1.12 (= 2.19t0-0.05) 040
Sensation of straining, mean (SD) —1.09(1.81) — 0.02 (1.03) — 1.07 (= 1.88t0-0.27) 010
Incomplete evacuation, mean (SD) — 1.41(2.28) — 046 (2.04) —094(=211t00.23) 112
Bloating, mean (SD) —0.80(1.97) —0.54(1.91) —0.26(—131t00.79) 621
Abdominal pain/cramping, mean (SD) —0.26 (1.68) 0.04 (143) —0.29 (= 1.14t0 0.55) 485
Nausea®, mean (SD) —0.15(1.34) 0.07 (1.76) —0.22 (= 1.07t0 0.63) 606
Passing of gas, mean (SD) —0.33(1.83) —043(1.70) 0.10 (— 0.86 to 1.05) 843

2 P value based on Pearson chi—square test method
b The difference in baseline has no significant effect on nausea after treatment according to covariance analysis
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Table 3 Adverse effects occurred in two groups

TCM group Placebo
(n=27) group
(n=28)
No. of participants with adverse effects 3 8
No. of events (Frequency)
Stomach discomfort and/or nausea 1 3
Poor taste of medicine 0 3
Frequent or dark urine 1 2
Abdominal pain 0 1
Cough 1 0
Dizzy 0 1

that of placebo group (p-value<0.05). There were, how-
ever, no significant differences on the changes on stool
type, and sensations of incomplete evacuation, bloating,
abdominal pain/cramping, nausea and passing of gas
within two groups. (Table 2).

In total, 11 subjects (three in the MZRW group and
eight in the placebo group) reported one or more adverse
effects during the study. They included upper gastro-
intestinal symptoms, poor taste of research medica-
tions and changes of urination. All adverse effects were
mild and subsided spontaneously. (Table 3) One sub-
ject in the MZRW group was admitted for cancer pain
management.

Discussion

Constipation is a common clinical problem in patients
with advanced cancer but with inadequate managed. An
effective medication to relieve can greatly enhance their
quality of life. MZRW and its modifications is the most
frequently used formulae for clinical trials on constipa-
tion based on the systematic reviews our group con-
ducted previously [17, 18]. However, there are limited
information about its effectiveness and safety for termi-
nally ill patients. With due consideration of the generally
weaker physical state among advanced cancer patients,
the suggested dose of MZRW (10 g per day, 5 g b.i.d.)
instead of optimal dose (15 g per day, 7.5 g b.i.d.) on func-
tional constipation [10, 11] was prescribed with Radix
Astragali (HuangQi). Several individual modifications for
blood, Yin or Yang deficiency were also provided accord-
ing to participants’ TCM patterns. In this pilot study,
near 60% of the subjects reported global improvement
in constipation after two-week treatment, and no serious
adverse events was found. Moreover, modified MZRW is
effective in increasing the bowel movements, and reduc-
ing the severity of constipation and the straining of def-
ecation (p-value <0.05) among palliative cancer patients.
Modified MZRW is a potential treatment option for
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relief of constipation in advanced cancer patients. Its
efficacy and acceptance among advanced cancer patients
as compared with current laxatives deserve further
investigation.

Opioid medications cause decrease in small and large
bowel motility, increase tone in ileocaecal valve and anal
sphincter. At the same time, opioid decreases electrolyte
and water secretion in small bowel, and increase absorp-
tion in large bowel [19]. Therefore, opioid-induced con-
stipation is a major subtype of secondary constipation
among millions of patients with acute or chronic pains
[20]. Our group has studied the pharmacology of MZRW
and identified five representative active components,
which can enhance colonic motility [21]. MZRW treat-
ment in our previous study resulted in reduced levels of
circulating oleamide, which is a known regulator of intes-
tinal motility [22]. Further pharmacometabolomic analy-
sis of MZRW for opioid-induced constipation can be
explored when implementing a large-scale clinical trial in
future.

Palliative care becomes a global health priority with
increasing demand over the next 20 to 30 years [23, 24].
It aims to improve the quality of life of patients and their
families who are facing problems associated with life-
threatening illness [25]. This core idea coincides with the
goal of TCM, which focuses on both wellness and qual-
ity of life [26]. TCM has long been used as a supportive
intervention for cancer patients in China and many Asian
countries, and is becoming popular in western coun-
ties [13]. TCM practitioners could share knowledge and
experiences for mutual intellectual enrichments and shed
light on integrated treatment on palliative care in future
[27].

Strengths and limitations

This pilot study was reported strictly according to the
Chinese herbal medicine formula extensions of CON-
SORT (Consolidated Standards of Reporting Trials)
Statement [28]. Certain modifications were allowed
according to the subjects’ TCM patterns. We believed
that the results from this project provided pragmatic
clinical evidences of MZRW for advanced cancer patients
with constipation in routine practice. There are three lim-
itations to this study in drawing broad conclusion. First,
the sample size was small, for which only 60 patients (30
subjects per arm) were enrolled, and no sub-group analy-
sis on TCM patterns and prescribed medications (e.g.
opioid) was made. Second, by considering the condition
changes of late-stage cancer, the treatment course was
relatively short and no post-treatment follow-up was pro-
vided in the study design. Third, more than one-third of
patients was excluded due to PPS less than 60%, a group
which is also highly susceptible to constipation. For
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better investigating the action of MZRW for advanced
cancer patients with constipation, a fully powered RCT
with longer treatment course, reasonable post treat-
ment follow-up period, available for having multiplicity
of analyses on TCM patterns and opioid intake should be
carry out in future.

Conclusion

MZRW is effective in bringing global improvement in
constipation for 59.3% of patients (vs 28.6% in placebo
group) with no serious adverse effects. It is more effective
than placebo in increasing the number of bowel move-
ments, and reducing the severity of constipation and the
straining of defecation. MZRW is a potential treatment
option for constipation in advanced cancer patients. Its
long-term effectiveness and acceptance among advanced
cancer patients could be further investigated in large-
scale clinical trial in future.
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