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Abstract

Objective: To investigate the effects of 3-month supplementation with oral probiotics on quality of life in young women with

primary dysmenorrhoea Design Randomized, double blind, placebo-controlled trial Setting A tertiary university hospital in

Malaysia Population Women aged 18 to 45 years old suffering from primary dysmenorrhoea Methods: 72 patients were random-

ized to receive either oral sachets containing Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus lactis, Bifidobacterium

bifidum, Bifidobacterium longum, and Bifidobacterium infantis 107 mg each or placebo twice daily for three months. Main

outcome measures Visual Analog Score (VAS) of pain, Verbal Rating Scale (VRS) of severity, frequency of non-steroidal anti-

inflammatory drugs (NSAIDs) use, and quality of life (QoL) scores derived from Short Form 12 item version 2 (SF12v2)

questionnaire Results Both groups showed improvement in quality of life scores. There was a non-statistically significant lower

NSAIDs use in probiotic group compared to placebo group (median 1 vs 2, p-value = 0.26). Placebo group showed better sever-

ity score (VRS) on day 2 of menses compared to probiotic group (median 0 vs 1, p-value <0.05). No difference in other quality

of life scores was noted. In subgroup of non-NSAIDs users, the pain score (VAS) was lower in the probiotic group compared

to placebo, which was not statistically significant (p-value = 0.59) Conclusion Probiotic supplement may reduce NSAIDs use

in women with primary dysmenorrhoea Funding This study receives supply of the oral probiotic sachets and placebo from the

manufacturing company Hexbio Sdn Bhd Keywords Primary dysmenorrhea, probiotics, quality of life, menstrual disorders

Design

Randomized, double blind, placebo-controlled trial

Setting

A tertiary university hospital in Malaysia

Population

Women aged 18 to 45 years old suffering from primary dysmenorrhoea

Method s:

72 patients were randomized to receive either oral sachets containing Lactobacillus acidophilus, Lactobacillus
casei, Lactobacillus lactis, Bifidobacterium bifidum, Bifidobacterium longum, and Bifidobacterium infantis
107 mg each or placebo twice daily for three months.

Main outcome measures

1
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. Visual Analog Score (VAS) of pain, Verbal Rating Scale (VRS) of severity, frequency of non-steroidal anti-
inflammatory drugs (NSAIDs) use, and quality of life (QoL) scores derived from Short Form 12 item version
2 (SF12v2) questionnaire

Results

Both groups showed improvement in quality of life scores. There was a non-statistically significant lower
NSAIDs use in probiotic group compared to placebo group (median 1 vs 2, p-value = 0.26). Placebo group
showed better severity score (VRS) on day 2 of menses compared to probiotic group (median 0 vs 1, p-value
<0.05). No difference in other quality of life scores was noted. In subgroup of non-NSAIDs users, the pain
score (VAS) was lower in the probiotic group compared to placebo, which was not statistically significant
(p-value = 0.59)

Conclusion

Probiotic supplement may reduce NSAIDs use in women with primary dysmenorrhoea

Funding

This study receives supply of the oral probiotic sachets and placebo from the manufacturing company Hexbio
Sdn Bhd

Keywords

Primary dysmenorrhea, probiotics, quality of life, menstrual disorders

Trial registry: ClinicalTrials.gov (NCT04119011)

INTRODUCTION

Primary dysmenorrhoea is a common ailment of women of reproductive age, which is often underappreciated.
Women experiencing dysmenorrhoea are often limited in functioning well at work and at school. It is a major
cause of absenteeism and reduced quality of life as compared to women without this problem (1,2). Primary
dysmenorrhoea affects women with regular menstrual cycles in the absence of any organic disease such as
endometriosis, uterine leiomyoma, adenomyosis or other uterine or ovarian pathologies.

Conventional treatment for primary dysmenorrhoea relies on the use of oral non-steroidal anti-inflammatory
drugs (NSAIDs) and oral contraceptive pills to reduce inflammation and suppress ovulation. However, long-
term treatment with NSAIDs can lead to peptic ulcer disease and impairment in kidney function while oral
contraceptive pills lead to risks of thromboembolic disease (3,4)

To date, the exact pathogenesis of primary dysmenorrhoea is still unknown. Many studies attribute to the role
of prostaglandins in mediating pain, uterine contraction and inflammation. Other inflammatory mediators
such as leukotrienes and interleukins are also important in modulating this process (5). Leukotrienes released
by lipoxygenase enzyme pathway exacerbate uterine contraction but their actions are not affected by NSAIDs.
This could explain why NSAIDs may not be effective in some patients with primary dysmenorrhoea.

The relationship between gut dysbiosis, increased estrogen reabsorption and dysmenorrhoea has also been
implicated in recent studies. Gut dysbiosis is thought to impair estrogen excretion thus exacerbate inflam-
mation in primary dysmenorrhoea (6). Studies in Rhesus monkeys and humans affected with endometriosis
have shown deficient aerobic Lactobacilli and higher gram negative organisms compared to healthy controls
(7,8).

Probiotic supplementation has been shown to colonize human intestine and confer many health benefits
especially in immunomodulation and inflammatory conditions (9). In endometriosis, the use of Lactobacillus
gasseri has been shown to suppress development of ectopic endometriotic lesions in a murine model and leads
to improved visual analogue score and verbal rating score of dysmenorrhoea (10). However, research on the
use of probiotics in women with primary dysmenorrhoea is still lacking.
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. Hence, we designed this study to look at the potential benefits of probiotics in women with primary dys-
menorrhoea. We hypothesized that an oral supplementation with probiotics for 3 months can restore gut
dysbiosis thus improve the quality of life in women suffering from primary dysmenorrhoea.

METHODS

A double-blind randomized placebo-controlled trial was conducted in a university hospital in Malaysia to
determine the effects of oral probiotic supplementation for 3 months in women with primary dysmenorrhea on
quality of life. This study was approved by the institutional ethics committee (FF-2018-204) and registered
under ClinicalTrials.gov (NCT04119011). We followed CONSORT guidelines to produce this report and
analysis was done based on intention-to-treat.

Participants

Women who presented to the University Kebangsaan Malaysia Medical Center (UKMMC) between October
2019 and March 2020 who had primary dysmenorrhea were offered to participate in the study. All par-
ticipants were provided with written informed consent. Eligible women were pre-menopausal women aged
between 18-45 years old with regular menstrual cycle, having primary dysmenorrhea (pain on the first 2
days with no previously known gynaecological pathology), and willing to consume oral sachets twice daily
for 3 months. We excluded women who were on intrauterine copper device, had recent hormonal treatment
or contraceptives within last 3 months, had food allergy or lactose intolerance, had suspected or confirmed
tumour or malignancy, frequent user of laxative or anti-diarrhoeal drugs, or who were receiving treatment
for allergic diseases. Upon recruitment, data regarding demographics and menstrual history were collected.

Intervention

The treatment group received oral probiotic sachets containing 5 billion CFUs each of Lactobacillus aci-
dophilus, Lactobacillus casei, Lactobacillus lactis, Bifidobacterium bifidum, Bifidobacterium longum, and
Bifidobacterium infantis, while the placebo group received identical sachets containing excipients alone (B-
Crobes, Subang Jaya, Malaysia). Participants were instructed to take one sachet twice daily continuously for
3 months. Enough supply was given for each participant and compliance was self-reported during monthly
assessment. All participants also received oral Mefenamic acids 250mg (Ponstan) for use when needed during
study period.

Outcomes

The primary outcome was the improvement in quality of life scores on second day of menses before and after
treatment using pain score, severity score, quality of life score and frequency of NSAIDs use as indicators.
We measured the pain score using Visual Analog Scale (VAS), severity score using Verbal Rating Scale
(VRS) and Quality of Life (QoL) score using Short Form 12 Item version 2 (SF12v2) questionnaire. This
was a validated questionnaire used to assess the impact of pain on physical and mental health based on many
researches on quality of life. Permission for use in this study was sought from the primary author and was
granted.

Study plan

The research clinicians identified eligible participants from patients in clinics and wards in UKMMC. Women
who agreed and met the inclusion criteria were counseled regarding the study and informed consent obtained.
Participants were recruited on second day of menses and asked to fill up the visual analogue scale (VAS),
verbal rating scale (VRS) and the SF12v2 questionnaire. All participants were given a pain diary to doc-
ument the menstrual flow, pain intensity and frequency of oral NSAID use throughout 3-month treatment
period. Participants were randomized upon recruitment and treatment boxes were dispensed accordingly.
Subsequently participants were contacted once a month to assess side effects and compliance. At the end of
the third month treatment period, patient was called back for assessment on second day of menses whereby
the visual analogue scale, the verbal rating scale and the SF12v2 questionnaire were repeated. The pain
diary was also collected.

3
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. Sample size

A sample size of 72 was calculated to estimate the proportion of recruited women who would complete the
study. Based on a study done by Faranak SD, this sample size would allow us to detect with at least 80%
power a difference in the mean score with 95% confidence, taken into consideration a dropout rate of 20%
(11).

Randomization

Study participants were randomly allocated to placebo or probiotic group using computerized randomization
on 1:1 ratio in alternating sequence.

Blinding and allocation concealment

The probiotic and placebo sachets were prepared by the probiotic manufacturing company in identical
packaging. Each sachet was individually labeled as A or B which contain either probiotics or placebo. The
sachets were then packaged into identical tamper-proof boxes with details regarding expiry date, storage
instructions and instructions for use. Only the manufacturer’s company was aware of the content of the
sachets. Both researchers and participants were blinded to the study grouping.

Statistical Analysis

Descriptive analysis was used to report baseline characteristics of study participants by allocated group.
Continuous variables were reported as mean and standard deviations whereas categorical or ordinal variables
were reported as absolute and relative frequencies. For the outcome measurement, we calculated median
scores for ordinal variables and mean scores for continuous variables and compared using non-parametric
Mann-Whitney U test. P-value of less than 0.05 was considered significant.

All analysis was performed using Statistical Package for Social Sciences (SPSS) version 23.

Patient or public involvement

There was no involvement from patient or public in the design of the study. There was no core outcome set
applicable for this trial. All participants were informed regarding their group allocation and study findings at
the end of the trial. We are planning to disseminate information through newsletter and patient information
leaflets following primary publication of these results through our patient network.

Funding

This study received sponsorship from the company Biocrobes Sdn Bhd for three-months supply of placebo
and probiotic sachets for all 72 patients.

Result

We identified 78 potential candidates between September 2019 to February 2020 who were eligible for the
study. 6 women were excluded due to unwillingness to participate (2/78) and not meeting the inclusion
criteria (4/78). 72 women were randomized into placebo and probiotic group, each group consisted of 36
participants. At the end of the study, 5 participants were lost to follow up; 2 (5.6%) from each group were
uncontactable and 1 (2.8%) from placebo group withdrew from the study (Figure 1). Compliance rates
were reported to be 91% in the treatment group and 94% in the placebo group. The analysis was based
on intention-to-treat and included 67 (93%) of randomized women. There were some side effects such as
diarrhoea, bloatedness and fever reported in the placebo group but no side effect reported from the probiotic
group.

Characteristics of participants in the probiotic and placebo groups were similar as shown in Table 1. Majority
was single with tertiary education level. There was similar representation from each ethnicity background
in both treatment and control groups. Before treatment, the quality of life scores were comparable between
the treatment and control group. Pain score was reported as moderate (6 to 7 out of 10), severity grade 2
out of 3 and physical and mental health scores in the range of 60 to 70 percentages (Table 1).

4
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. After 3 months of treatment, both groups showed improvement but the placebo group showed better im-
provement in quality of life scores compared to the probiotic group. This was significant for the severity score
(VRS) on second day of menses (mean rank 40.3 vs 29.9, p = 0.02). Other parameters were not significant.
There was a non-statistically significant reduction of NSAIDs use in the probiotic group compared to the
placebo group (mean rank 32.2 vs 36.8, p = 0.32) (Table 2).

We performed a linear regression analysis on the use of NSAIDs on the quality of life scores and found that
it was a significant predictor of VAS and VRS post treatment (co-efficient 0.143, p-value = 0.01). Hence a
subgroup analysis based on the use of NSAIDs was performed (Table 3).

There was a higher proportion of NSAIDs use among participants in the placebo group (21/34, 61.7%)
compared to the probiotic group (18/33, 54.5%). Among participants who did not take NSAIDs, there was
a greater reduction of pain score (VAS) in the probiotic group compared to the placebo group (Figure 2).
When NSAIDs was used, the placebo group showed greater improvement in the quality of life scores (Figure
2 and 3). This was significant for the severity score (VRS) (mean rank 24.5 vs 16.9, p-value 0.03). No other
statistically significant difference found for pain score (VAS), physical health score and mental health score
when adjusted for the use of NSAIDs (Table 4).

Discussion

The aim of this trial was to compare the effects of 3-months oral probiotics supplementation on quality of life
in women with primary dysmenorrhea compared to placebo. Quality of life was measured using visual analog
scale (VAS), verbal rating scale (VRS), physical and mental health scores derived from SF12v2 questionnaire,
all taken on second day of menses before and after treatment.

Main findings

Oral probiotic supplementation twice daily in women with primary dysmenorrhea did not significantly im-
prove the quality of life, however it could reduce the use of NSAIDs. This is the first trial that assessed the role
of probiotics in primary dysmenorrhea. Previous researches were done on endometriosis and have suggested
benefits of probiotics in reducing dysmenorrhea and modulating inflammatory response (10). Our study did
not find improvement in the quality of life with the use of probiotics compared to placebo and NSAIDs.
However, there was a trend towards reducing dependence on NSAIDs, which was clinically significant.

The most possible explanation to this finding was the use of NSAIDs masked the small improvement con-
tributed by probiotics, and that the pain score, severity score, and the health scores were affected primarily
by the use of NSAIDs. Furthermore, as primary dysmenorrhea was self-limiting after first two days of
menstruation, the impact of probiotics on quality of life was not as evident.

Strengths and weaknesses of the study

‘This study was a double-blind randomized controlled trial to compare the effects of oral probiotics compared
to placebo in women with primary dysmenorrhoea. The double-blinding design reduced observer bias and
the randomization process ensured similarity of baseline characteristics among participants in both groups.
Three months supplementation was long enough to anticipate alteration in the gut microbiota and produce
effect over three menstrual cycles as was usually prescribed for oral contraceptive pills or NSAIDs. The broad
inclusion criteria enhanced external validity and low exclusion rate (6/78) and drop-out rate (11/72) ensured
internal validity. The use of intention-to-treat analysis further minimized the risk of bias and retained the
randomization effect.

However, the study also has some limitations. The sample size was small hence was underpowered to detect
a significant difference in the outcome. This was due to the confounding effect by use of NSAIDS, which
masked the treatment effect. When this was adjusted for, the sample size and therefore the magnitude of
effect was further reduced. To devise a study that compare the effect of probiotics alone versus NSAIDs
would provide a clearer picture, but it was not ethically possible at the present time. Secondly, although
the compliance rate was reported to be above 90% in each group, it was via self-reporting which was prone

5



P
os

te
d

on
A

u
th

or
ea

16
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

28
81

98
.8

80
55

96
9/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. to reporter bias. We also did not measure the evolution of quality of life parameters per month and only
measured at 2 points, which were before, and 3 months after treatment. Any benefit observed in the first
two months could have been missed and lost at the end of treatment as a result of lack of compliance.

Comparison with other studies

Previous trials have demonstrated beneficial impact of oral probiotics in reducing dysmenorrhea and severity
of symptoms in patients with endometriosis. In a randomized-controlled trial using lactobacillus gasseri
in endometriosis patients, the menstrual pain was much reduced in the lactobacillus group compared to
placebo (10). Another pilot randomized-controlled trial of 37 women with endometriosis also found significant
improvement in pain score after use of oral lactobacillus for 8 weeks compared to placebo (12). However, the
effect of probiotics was never tested in the population of women with primary dysmenorrhea. Many other
trials on primary dysmenorrhea used alternative therapy such as herbal remedies, behavioural interventions,
exercise, acupuncture, which showed improvement in menstrual pain but many of the studies were of unclear
or low methodological quality (13–15).

Implications for clinical practice and research

With many discoveries being made daily relating to the benefits of probiotics in reproductive and general
health conditions, our study was timely to assess the effect of probiotics in primary dysmenorrhea. This
is a common ailment affecting women of reproductive age and constitutes a major health and economic
burden in the loss of work and school productivity. Current strategies rely on the use of analgesia mainly
non-steroidal anti-inflammatory drugs (NSAIDs), which offer symptomatic relief but do not target the root
of the problem. Probiotics rich in lactobacillus promote a healthy gut environment and is proven beneficial
in inflammatory diseases such as eczema, irritable bowel syndrome and endometriosis. The benefits may
well be extrapolated to primary dysmenorrhea since it is also inflammatory in origin although the exact
pathogenesis is still unclear. Although our study did not find significant improvement in the quality of life,
it did show reduced use of NSAIDs, which suggested a ‘less inflamed environment’ in probiotic users. To
further elucidate the benefits of probiotics in primary dysmenorrhea, a much larger sample size is required
and to use a non-NSAIDs analgesia for pain relief such as paracetamol or tramadol.

Conclusion

Oral probiotics reduced NSAIDs use but did not affect quality of life in women with primary dysmenorrhea.
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. research conducted by the group of researchers. None of the funders or sponsors had influence in the design,
conduct, data collection, analysis or interpretation of data, writing of the report or the decision to submit
the paper for publication.
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Table 1: Baseline characteristics and outcome according to treatment group

Characteristics/
Outcome Probiotic (n=36) Placebo (n=36) p-value

Participant
characteristics
Age (years), median
(IQR)

25 (5) 26 (7) 0.564

Menarche (years),
median (IQR)

12 (2) 12 (1) 0.730

Menstrual cycle (days),
median (IQR)

30 (4) 30 (6) 0.895

Menstrual flow (days),
median (IQR)

7 (1) 7 (3) 0.275

Education level, n (%)
Tertiary Post-graduate

35 (97.2) 1 (2.8) 34 (94.4) 2 (5.6) 1.000

Marital status, n (%)
Single Married

29 (80.6) 7 (19.4) 30 (83.3) 6 (16.7) 1.000

Ethinicity, n (%) Malay
Chinese Indian Others

28 (77.8) 5 (13.9) 3 (8.3)
0 (0.0)

31 (86.1) 4 (11.1) 0 (0.0)
1 (2.8)

0.234

Occupation, n (%)
Unemployed Employed
Self-employed Others

17 (47.2) 14 (38.9) 1 (2.8)
4 (11.1)

15 (42.9) 18 (51.4) 2 (5.7)
1 (2.8)

0.174

Quality of life before
treatment
Visual Analog Scale,
median (IQR)

7 (2) 6 (2) 0.646

Verbal Rating Scale,
median (IQR)

2 (1) 2 (1) 0.574

Physical Health Score
(%), mean (s.d)

71.6 (18.2) 72.5 (15.9) 0.831

Mental Health Score
(%), mean (s.d)

67.3 (14.6) 69.1 (15.2) 0.632

Probiotic (n= 34) Placebo (n= 33) p-value
Quality of life after
treatment
Visual Analog Scale,
median (IQR)

4 (4) 4 (3) 0.805

Verbal Rating Scale,
median (IQR)

1 (1) 1 (1) 0.019

Physical health score
(%), mean (s.d)

77.6 (13.4) 80.8 (18.4) 0.416

Mental health score
(%), mean (s.d)

74.7 (13.4) 75.4 (19.2) 0.871
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. Characteristics/
Outcome Probiotic (n=36) Placebo (n=36) p-value

Frequency of NSAIDs
use, median (IQR)

1 (4) 2 (6) 0.266

Table 2: Mann-Whitney-U test analysis of improvement of quality of life according to treat-
ment group

Improvement of quality of life (post – pre) Mean rank Mean rank p-value

Probiotic Placebo
Visual analog scale (VAS) 35.8 34.2 0.73
Verbal rating scale (VRS) 29.9 40.3 0.02
Physical health score (PHS) 31.2 34.7 0.45
Mental health score (MHS) 32.7 33.3 0.90
Frequency of NSAIDs use 32.2 36.8 0.32

Table 3: Quality of life scores post treatment based on NSAIDs use

Quality of
life
parameters

Did not take
NSAIDs

Did not take
NSAIDs

Did not take
NSAIDs

Took
NSAIDs

Took
NSAIDs

Took
NSAIDs

Probiotic
(n=15)

Placebo
(n=13)

p-value Probiotic (n
=18)

Placebo (n
=21)

p-value

VAS post 4 (3)* 5 (4)* 0.59 5 (3)* 4 (5)* 0.89
VRS post 1 (1)* 1 (1)* 0.41 2 (1)* 1 (2)* 0.05
PHS post 78.6 (11.3)ˆ 81.2 (15.4)ˆ 0.50 76.7 (15.2)ˆ 80.6 (20.4)ˆ 0.68
MHS post 78.0 (15.1)ˆ 74.3 (19.1)ˆ 0.93 71.9 (11.5)ˆ 76.0 (19.7)ˆ 0.85

*median (IQR), ˆmean (std deviation)

Table 4: Mann-Whitney-U test analysis of improvement of quality of life based on NSAIDs
use

Improvement of quality of life scores (pre-post) Mean rank Mean rank Mean rank Mean rank Mean rank Mean rank

Did not use NSAIDs Did not use NSAIDs Did not use NSAIDs Used NSAIDs Used NSAIDs Used NSAIDs
Probiotic Placebo p-value Probiotic Placebo p-value

VAS 15.3 13.6 0.824 20.4 21.7 0.712
VRS 13.3 15.9 0.427 16.9 24.5 0.030
PHS 13.5 15.7 0.366 19.4 20.5 0.756
MHS 14.6 14.4 0.788 19.1 22.7 0.955
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