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Abstract

Background: There are few effective drugs for pediatric functional constipation (FC).
Objectives: Comparing the effectiveness of Cassia fistula’s emulsion (CFE) with Polyethylene glycol (PEG4000) in FC; and evaluation
of safety of both drugs in the treatment of FC.
Materials andMethods: A randomized open label, prospective, controlled, parallel-group clinical trial was carried on 109 children
(M/F: 63/46; mean age ± SD: 59.7 ± 28.8 months) in Amirkola children’s hospital, Babol, Iran. The inclusion criteria were based on
diagnosis of FC according to the Rome III criteria and age range between 2 - 15 years. They received CFE or PEG randomly for 4 weeks.
Frequencies of defecation, severity of pain, consistency of stool, fecal incontinence and retentive posturing were compared between
the two groups and with baselines. Children were counted as improved when they exited from Rome III criteria of FC.
Results: Fifty seven patients were assigned to receive PEG and 52 patients received CFE. After 4weeks of medication, 86.5% of children
in CFE group and 77.1% in PEG group (RR = 1.121, CI95%:0.939 - 1.338) exited from the criteria of FC. All measurable criteria improved in
both groups without any significant difference, except in the frequency of defecation that in CFE group (10.96±5.7) was significantly
more than PEG group (6.9 ± 3.5) (P < 0.0001). Compliances of PEG were significantly better in the 2 first weeks (P = 0.002, 0.008)
but not in third and fourth week (P = 0.061, 0.062). None of these two drugs cause clinically significant side effects.
Conclusions: CFE can be as effective as PEG in the 4-weeks treatment of children with FC.
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1. Background

Pediatric functional constipation (FC) is a common
gastrointestinal disorder that can impair the child’s and
his parent’s quality of life (1). It ranged from 0.7% to 29.6 %
(median 8.9%) internationally (2). In up to 95% of children
with complaint of constipation, there is no structural, en-
docrinal and metabolic cause; so it is called idiopathic or
functional constipation (3). Despite treatment, only 50 to
70% of children with FC demonstrate long-term improve-
ment (1). Although there is not any unique definition,
Rome III has been used as diagnostic criteria of FC in chil-
dren since 2006 (4). Oral laxatives and regular toilet train-
ing are the principles of successful treatment. The goals of
treatment include: establishing a good pattern of defeca-
tion (soft stool and painless defecation), elimination of fe-
cal incontinence and preventing the relapse (4). It has been

proposed that changing in life style (including high-fiber
diet can improve the constipation (5). Recent publication
of randomized trials permits a more evidence-based ap-
proach; with polyethylene glycol (PEG) based treatments
having been proposed to be effective and well-tolerated as
first-line treatment (6-8). PEG is a high molecular chem-
ical compound that is not metabolized by colonic bacte-
ria and act as osmotic laxative. PEG 4000 without elec-
trolytes is solvable and because of tastelessness, easily tol-
erated by children, so it is frequently used medications to-
day (6-8). In spite of the widespread use of laxatives, lack of
high quality studies in this field (6), means that the man-
agement of childhood constipation, generally has tended
to rely on empirical treatment choices (9). Although drug
discovery has many various methods, it has very compli-
cated and expensive process (10). The use of ethno-medical
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information and traditional medicines (11, 12) can facilitate
this process.

Persian medicine (PM) is one of the traditional
medicine cultures that support various treatment modal-
ities (13, 14). Cassia fistula (called in PM, “Folus” or “Khiar
shanbar”) has been known as a safe and effective laxative
for more than 10 centuries (15). But there is just one clinical
trial on this subject (16).

2. Objectives

To find and introduce novel safe herbal drugs for FC, we
decided to evaluate the effectiveness and safety of a phar-
maceutical form of cassia fistula compared with PEG in the
treatment of FC in children. In this study, we tested the hy-
potheses that therapeutic effects and tolerance of CFE were
better, and its adverse effects were lower than PEG4000.

3. Patients andMethods

3.1. Patients

This randomized open label, prospective, controlled,
parallel-group clinical trial study was performed From Jan-
uary to May 2014, on the functional constipated children,
referred to the Pediatric Gastroenterology clinic (Amirkola
children hospital, Babol, Mazandaran, Iran). This Hospi-
tal serves 1.9 million local residents in locations across
the Caspian Sea with three large cities (Amol, Babol and
Ghaemshahr) and the corresponding urban regions in the
provinces of Mazandaran and Golestan. Fortunately, due
to the developing socioeconomic conditions of the peo-
ple in these regions in recent years, we were able to keep
in touch with all the patients during the study period by
phone call. Inclusion criteria for this study were outpa-
tient cases aged between 2 - 15 years with a diagnosis of FC
according to the Rome III criteria (17). The diagnosis of FC
was proved by ruling out the organic constipations by tak-
ing history, doing physical examination, some paraclinic
tests such as thyroid function tests, anti-tTG, and etc. If it
remained any doubt, barium study and anorectal manom-
etry would be performed. Children with any symptom of
organic cause of constipation, continuous use of any other
drug and those with other chronic diseases were excluded.
If there was any fecal impaction, disimpaction was done by
normal saline.

At the first visit, demographic information and five
variations including the average of: frequency of defeca-
tion, consistency of stools, and severity of pain during
defecation, retentive posturing and fecal incontinence per
week in the last weeks before study and without any medi-
cation, were recorded. Each of these variations was clearly

explained to the parents and they were trained to deter-
mine and record them daily, during the study. Severity of
pain and consistency of stool were measured on the pat-
tern of visual analog scale (VAS) (18, 19) comparing with the
pre-study scores. All patients were followed for four weeks
and the data was recorded in 4 questionnaires (one for
each week, each one contained 7 boxes for each criteria and
for 7 days of the week) by parents. In addition, the parents
were asked to report the Compliance of drugs. This scor-
ing has been done according to VAS pattern and it could be
chosen by parents, from 1 (the best imaginable acceptance
by the child) to 5 (the worst imaginable acceptance by the
child).

During the study, we had regular phone calls with the
parents to check the probable complications, treatment
(taking the prescribed drugs) and data filling process. If
there were any serious questions or problems, we visited
the child. At the end of 4 weeks of treatment, the children
were visited and the filled out forms were taken and evalu-
ated.

All parents gave written informed consent. This
study was registered in the Iranian registry of clini-
cal trials (www.irct.ir) with registration number ID:
IRCT201303196932N2.

3.2. Sample Size

The sample size for each group was an estimated 51
cases, based on a therapeutic rate of 56% for the PEG regi-
men in 8 weeks of treatment (10) and a prediction of 84%
for the CFE regimen (16). The α and β errors chosen for
these calculations were 0.05 and 0.10, respectively.

3.3. Randomization

Each patient according to the simple randomization
and random allocation, entered to one arm of study. We
could not predict the therapy regimen for any patient.

3.4. Interventions

In each group, patients received 0.7 - 0.8 g/kg/day of wa-
ter soluble PEG (manufactured by Sepidaj co, Iran) twice
daily or 1 cc/kg /day of CFE in three-divided doses, for 4
weeks. Each 1 cc of CFE contained 0.1 g of dried pulp of fruits
of Cassia fistula. CFE was formulated according to PM ref-
erences (15) and in the order of our previous study and its
therapeutic dosage was the same (16). If there was any com-
plication such as diarrhea, parents were allowed to reduce
the dose of PEG and CFE, up to 25% of the dose.
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3.5. Outcomes

The primary endpoints of this study were quantitative
and qualitative therapeutic effects. The secondary end-
points included safety and compliance. Quantitative ther-
apeutic effects included increasing the frequency of defe-
cation and decreasing the consistency of stools and sever-
ity of pain during defecation, retentive posturing and fecal
incontinence per week. The qualitative therapeutic effect
(recovery rate) was defined as the rate of total exited cases
from the criteria of FC in each arm, after 4 weeks of treat-
ment. Adverse effects of drugs were evaluated on weeks 1,
2, 3 and at the end of treatment. Compliance was recorded
based on VAS.

3.6. Statistical Methods

The statistical analyses performed by the determina-
tion of means and SDs, t test,χ2 test, ANOVA repeated mea-
sures and Fisher’s exact test, with significance accepted at
the 5% level. The results are expressed as mean± SD or per-
centage. Qualitative results are shown as Relative Risk and
95% confidence interval. The survival function was done by
kaplan-miere and log-rank tests. SPSS IBM20 and stata11.2
were used for analysis. The P value < 0.05 was considered
significant. An intent-to-treat analysis was used.

The study was approved by ethics committee of Babol
University of Medical Sciences.

4. Results

4.1. Flow of Participants

Figure 1 shows a flow chart revealing how the patients
in both arms were selected for analysis.

4.2. Recruitment

From January to May 2014, 225 patients were under ob-
servation for constipation by a pediatric gastroenterolo-
gist that 109 of them [63 (68.6%) boys and 46 (31.4%) girls]
completed our inclusion criteria and entered the study
.They randomly received one type of treatment. The mean
age of all cases was 59.68 (± 28.8 SD) months ranged be-
tween 25 to 147 months and the mean duration of consti-
pation was 27.6 (± 23) months.

4.3. Baseline Data

The baseline data in two treatment groups are shown
in Table 1.

4.4. Numbers Analyzed

In CFE group, 52 patients and in PEG group, 57 patients
were analyzed.

Table 1. Baseline Data of the Children With Functional Constipation, in the Two
Treatment Groupsa , b

Variable CFE Group (n = 52) PEGGroup (n = 57) P Value

Age,months 64.6 ± 25.2 55.2 ± 31.2 0.088

Sex, Boy 33 30 0.253

Weight, Kg 20.5 ± 7.2 18.5 ± 8.9 0.202

Duration of
constipation,
months

31.1 ± 24.6 23.5 ± 21.8 0.090

Defecation≤ 2
perweek

41 52 0.681

Incontinence 34 37 0.958

Retentive
posturing

40 37 0.169

History of
previous
treatment

43 51 0.305

aValues are expressed as mean ± SD or No.
bP > 0.05 is not significant.

4.5. Primary Outcomes

Either of drugs has been used in this two treatment
strategies were effective in reducing the severity of pain
and consistency of stool. However increase in the fre-
quency of defecation in CFE group was significantly more
than PEG group (P < 0.0001). Retentive posturing and fecal
incontinence were better treated in CFE group, but there
weren’t any significance differences between two groups
(P = 0.209), except in retentive posturing at the second
week (P = 0.029) (Figure 2). The detailed treatment out-
comes are presented in Table 2.

In a qualitative comparison between two groups, after
4 weeks of medication, without any significant differences,
45/52 (86.5%) patients in CFE and 44/57 (77.1%) patients in
PEG, exited from the criteria of FC (RR = 1.121, CI 95%:0.939
- 1.338). In survival function test of two drugs, median sur-
vival time was 2 weeks in both groups, mean was 2.327 ±
0.162 weeks in CFE and 2.368 ± 0.158 weeks in PEG. Details
are shown in Figure 3.

4.6. Secondary Outcomes

4.6.1. Adverse Events

Diarrhea in 13/52 (25%) and abdominal pain in 2/52
(3.8%) cases of CFE group were reported. All of them recov-
ered by decreasing 25% of the dose, before the third week
of taking medication.

PEG caused 15/57 (26.3%) diarrhea cases. Two of them
stopped treatment because of severe diarrhea. Five/57
(8.7%) cases in PEG consumers had complained of abdom-
inal pain. Four of them relieved by dose adjustment, but
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Assessed for Eligibility (n = 225)

Excluded (n = 116):
•Refused to Participate (n = 22 pts)
•Age < 2 Years (n = 57 pts)
•Using Other Drugs (n = 17 pts)
•Other Organic Diseases (n = 19 pts)
•Hirschsprung Disease ( n = 1 pt)

•No Compliance (n = 2pts)
•Lost of follow up (n = 2 pts)
•Diarrhea After 1 Day and
Relieving the Study (n = 1 pt)
Acceleration of Constipation
and Using Senna After 5 Days of
Medication (n = 1 pt)

109 Patients
Randomized

Randomized
Allocation

5 pts Received the CFE 5 pts Received the PEG

Enorlment

•Lost of Follow up Due
to Recovery (n = 1 pt)
•Lost of Follow up Due to
Acceleration of fecal
Incontinence (n = 1 pt)

N = 51

N = 50N = 48

N = 47

N = 46

N = 49

N = 48

N = 48

Forth Week
Medication

Third Week
Medication

Second Week
Medication

First Week
Medication

•No Compliance (n = 3 pts)

•Lost of Follow up (n = 1 pt)

•Lost of Follow up Due to
Recovery (n = 1 pt)

•Lost of Follow up Due to
Recovery (n = 1 pt)

•Lost of Follow up Due to
Recovery (n = 1 pt)

Figure 1. Flow Chart Summarizing the Study Process in the Two Treatment Groups of the Children With Functional Constipation With Cassia Fistula Emulsion (CFE) and
Polyethylene Glycol4000 (PEG)

one of them had it even reducing the dose, up to the end of
the study.

4.7. Compliance

Generally, PEG was tolerated significantly better, com-
paring with CFE during the first (P = 0.002) and second
weeks (P = 0.008). But it didn’t have any significant dif-
ference between two groups, in the third (P = 0.061) and
fourth weeks (P = 0.062) (Table 2). Three/52 patients in CFE
group and 2/57 in PEG group refused to take them because
of their tastes.

5. Discussion

Although in this randomized clinical trial, we expect
CFE (as a new herbal drug) to be so better and more effec-
tive than PEG, it was similar in efficacy to PEG for 4 weeks
treatment of pediatric functional constipation.

At the 1, 2, 3 and 4 week follow up evaluation, similar
improvement (without significant differences) in all cri-
teria including consistency of stools, severity of pain dur-
ing defecation, retentive posturing and fecal incontinence
were seen. Frequency of defecation per week was improved

4 Iran Red Crescent Med J. 2016; 18(7):e33998.
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Figure 2. A, Defecation Frequency; B, Consistency of Stool; C, Severity of Pain; D, Retentive Posturing; E, Incontinency of Stool, in the Two Treatment Groups of Cassia Fistula
Emulsion (CFE) and Polyethylen Glycol4000 (PEG), in the Children With Functional Constipation, Before and After Medication

1

.75

.5

.25

0

0 1 2 3 4
Week

Figure 3. Survival Functions Between Two Groups of Cassia Fistula Emulsion (CFE)
and Polyethylen Glycol4000 (PEG)

in both groups, but it was significantly better in CFE group
(P < 0.0001). As a qualitative report, 86.5% of patients in
CFE group and 77.1% in PEG group (without any significant
difference (P = 0.206)) exited from the criteria of constipa-
tion after 4 weeks of medication. The results in CFE group

were matched with the study of Mozaffarpur et al. (16).

As the PEG is proposed as first line drug in FC, it was cho-
sen for control group. We found some reviews that studied
the clinical trials of PEG versus placebo or other laxatives
(6, 20, 21).

In some of those trials, PEG was compared with lactu-
lose (10, 21-27), in two of them with milk of magnesia (28,
29), two with liquid paraffin (30, 31), in one study with a
natural product (mixture of Acacia fiber, Psyllium fiber and
fructose) (32) and three with placebo (33-35). Some other
studies have been done to evaluate long-term safety and ef-
ficacy of PEG (36, 37). In some clinical trials PEG is reported
to be significantly more effective than control groups (27,
29, 31, 33), but not in some other clinical trials (24, 28, 30,
32, 35). The duration of study was ranged from 2 weeks (25,
26, 34, 35) up to 12 months (28). Although pediatric consti-
pation needs prolonged duration of treatment (1), the du-
ration of our study was not an uncommon period. Besides
that in previous study on CFE, it was used for 3 weeks (16)
and we prolonged this duration to 4 weeks in this study.

The rate of recovery or improvement in former studies

Iran Red Crescent Med J. 2016; 18(7):e33998. 5
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Table 2. Treatment Outcome in Two Studied Groups of the Pediatric Functional Constipation, With Cassia Fistula Emulsion (CFE) and Polyethylene Glycol 4000 (PEG)a , b

BeforeMedication FirstWeek SecondWeek ThirdWeek FourthWeek

Defecation, w

CFE 1.76 ± 1.71 10.67 ± 6.15 10.98 ± 5.71 10.98 ± 5.78 10.96 ± 5.76

PEG 1.42 ± 1.46 6.65 ± 4.3 7.25 ± 3.5 7.38 ± 3.8 6.9 ± 3.5

P Value 0.191 < 0.0001 < 0.0001 0.001 < 0.0001

Severity of pain (VAS)

CFE 62.50 ± 20.24 21.02 ± 17.2 10.70 ± 11.54 6.41 ± 10.37 4.74 ± 8.66

PEG 68.02 ± 23.22 23.56 ± 22.61 10.46 ± 15.54 7.35 ± 12.5 6.54 ± 11.98

P Value 0.082 0.541 0.995 0.648 0.407

Consistency of stool (VAS)

CFE 74.13 ± 10.87 25.87 ± 21.00 17.24 ± 16.82 13.07 ± 16.15 9.48 ± 14.60

PEG 72.08 ± 19.46 26.75 ± 22.1 17.08 ± 20.05 14.79 ± 17.04 14.35 ± 16.8

P Value 0.645 0.967 0.819 0.634 0.137

Fecal Incontinence, w

CFE 9.17 ± 9.88 2.62 ± 4.38 1.76 ± 3. 6 1.3 ± 4.1 1.02 ± 3.45

PEG 7.33 ± 10.75 5.1 ± 9.99 3.23 ± 5.8 1.94 ± 4.44 1.96 ± 4.3

P Value 0.990 0.078 0.100 0.452 0.249

Retentive Posturing, w

CFE 9.87 ± 9.99 3.85 ± 6.54 3.59 ± 6.61 2.54 ± 5.44 1.54 ± 4.15

PEG 7.87 ± 11.80 2.73 ± 5.11 1.29 ± 3.67 1.25 ± 3.39 1.02 ± 3.34

P Value 0.882 0.322 0.035 0.107 0.502

Acceptance and Tolerance

CFE - 2.56 ± 1.2 2.52 ± 1.33 2.321 ± 1.42 2.33 ± 1.42

PEG - 1.92 ± 0.89 1.9 ± 1.01 1.88 ± 0.94 1.88 ± 1.02

P Value - 0.003 0.011 0.074 0.079

aValues are expressed as mean ± SD.
bP > 0.05 is not significant.

with PEG, was reported between 56% (in 8 weeks) (10) up to
91% (in 11 months) (36). In our study, the improvement was
77% after 4 weeks of treatment that is accommodate with
the mean results of other similar studies with PEG (26, 28,
32, 34, 35). Different kinds of PEG including PEG 4000 (8, 22,
23), PEG 3350 (10, 25, 27-30, 34, 36-38) and PEG 3350 plus elec-
trolytes (32, 33, 35) have been used in studies. We chose PEG
4000 because of its accessibility and its safety in long-term
therapy, in clinic and with respect to biochemical parame-
ters (8). Dose adjustment in our study was similar to those
studies of PEG 4,000 (8, 22, 23).

Potent phenolic antioxidants such as flavonoids,
flavan-3-ol derivatives and anthraquinones are the most
important phytochemical constituents of Cassia fistula
(39). Anthraquinone is probably responsible for its laxa-
tive effect and so it can be categorized as stimulant laxative

(16). At the first study of CFE on FC it was more effective
than mineral oil (16).

Although there are not any unique criteria for FC, we
used criteria of RomeIII as inclusion criteria and to mea-
sure qualitative outcome of the results. Our quantitative
outcome measures were well defined by the use of these
criteria. For entering in the study, three steps of explana-
tion, disimpaction and maintenance therapy were taken.
Also for disimpactions we used enema with normal saline
that has been effective in relieving fecal impaction (40).

Because of close follow-up and calling up the parents
every 5 days, the missing was quiet low.

PEG is tasteless and tolerate better that others laxa-
tives (3, 32, 41, 42). Similar results were obtained in this
study and PEG had better compliance than CFE in the 2 first
weeks. But these differences were not significant in third

6 Iran Red Crescent Med J. 2016; 18(7):e33998.
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and fourth weeks. It might be because the children found
it effective and tolerated its taste.

Reported adverse effects of PEG in other studies in-
clude: flatulence, loose stool, nausea, vomiting, and ab-
dominal cramping, bloating and abdominal pain. How-
ever, the most common side effect is diarrhea which sub-
sided on dose reduction (41). Our experience in this study
confirms this point. Less complains of abdominal pain
with CFE were received. This is a strong point for this new
medicine, but needs more clinical trials to endorse.

As our patients were from different cities and some-
how different cultures, the results can be generalized to all
population.

As the two drugs, differed in colors, tastes and smell
and were administered to children in different ways, it was
not possible to perform a blind study. Although it is simi-
lar to other studies in this subject (23, 25, 27-30, 32, 37), it
was one of our study’s limitations and weaknesses. It was
better if we could compare the effect of studied drugs on
patients with different grades of severity of constipation.
It wasn’t possible because of insufficient sample size, so it
is one the weaknesses of our study.

Some issues are still to be investigated more deeply in
future studies; most importantly, the duration of follow
up. We need more randomized clinical trials to assess the
long-term effectiveness of these agents for the treatment
of childhood constipation.

5.1. Conclusions

In this 4 weeks study, CFE was as effective as PEG 4000
in pediatric functional constipation. In all criteria both
drugs were effective without any difference, except in fre-
quency of defecation per week that it was significantly bet-
ter in CFE group. Compliance of PEG was better in 2 first
weeks of treatment, but without any difference during the
last two weeks. To evaluate effectiveness and safety of CFE,
designing more long-term studies are required.
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