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Abstract

The current study is a single-arm, open-label, controlled, quasi-drug trial that
was conducted under the crossover design. Subjects who submitted a written
informed consent and were eligible for study participation and then given a
crossover allocation of either a comparator or a trial drug. A crossover design is
commonly characterized by a wash-out period for the removal of residual effects
following randomization (application of a comparator and a trial drug. A total of
68 subjects were evaluated on screening test, whose mean age was 28.91 years
old, mean height was 160.93 cm and mean weight was 57.82 kg. Moreover,
following an analysis of smoking history, there were 57 never smokers (83.82%),
6 current smokers (8.82%) and 5 former smokers (7.35%). Furthermore,
following an analysis of drinking history, there were 2 never drinkers (2.94%), 66
current drinkers (97.06%) and no former drinkers. The degree of overall
satisfaction after the use of a menstrual cup was the highest in a question 7. Is
a quasi-drug effective in increasing the degree of convenience in terms of “the
decreased amount of waste products (e.g., environmental protection)”?. This
showed a mean degree of overall satisfaction of 9.31 * 0.95. To the same
question after the use of a tampon, it was measured as 5.75 = 2.42. In addition,
the degree of overall satisfaction was the lowest after the use of a menstrual
cup was the lowest in a question 3. Is a quasi-drug effective in increasing the
degree of convenience in terms of “the methods of use”?. This showed a mean
degree of overall satisfaction of 6.8 = 1.76. To the same question after the use
of a tampon, it was measured as 7.12 = 1.8. On the other hand, the degree of
overall satisfaction after the use of a tampon was the highest in a question 2. Is
a quasi-drug effective in increasing the degree of convenience in terms of “the
occurrence of daily activities”?. This showed a mean degree of overall
satisfaction of 7.78 = 2.07. To the same question after the use of a menstrual
cup, it was measured as 8.42 = 1.72. In addition, the degree of overall
satisfaction after the use of a tampon was the lowest in a question 6. Is a quasi-
drug effective in increasing the degree of convenience in terms of “cost-
effectiveness (e.qg., price of a product)”?. This showed a mean degree of overall
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satisfaction of 5.53 = 2 To the same question after the use of a menstrual cup, it
was measured as 8.78 * 1.19. There were a total of 2 cases of adverse events;
1 case of Vulvovaginal candidiasis whose causal relationship with a menstrual
cup was demonstrated and another case of vaginal infection that cannot be
evaluated. In the safety analysis set, vaginal infection occurred at incidences of
1.59% (1 case) and 0% (0 cases) in association with a menstrual cup and a
tampon, respectively. As described above, vaginal infection occurred at
incidences of 1.59% (1 case) and 0% (0 cases) in association with a menstrual
cup and a tampon, respectively, for which it is impossible to perform statistical
analysis. There were no cases of adverse events that are associated with UTI. In
conclusion, the current comparative clinical trial showed that a menstrual cup
had a higher degree of efficacy and safety based on convenience of use as

compared with a tampon.

Keywords: Women; Menstruation; Menorrhagia; Hygiene; Vagina.

1. Background

In fertile women, endometrium proliferates in response to hormones that are
periodically released and it prepares itself for implantation of the embryo.
Without pregnancy, its spontaneous decidualization occurs. This phenomenon is
termed as menstruation. Fertile period is referred to as period where women get
pregnant after ovulation, and it extends from the age of onset of menarche to
that of menopause. Mean ages of menarche and menopause are estimated at
approximately 13 and 50 years, respectively [1-3].

Menstrual cycle is divided into follicular and luteal phases. Ovulation occurs
during the transition of follicular phase to luteal one. During follicular phase,
estrogen is increasingly released. This discontinues the menstruation and the
endometrial wall thickens. Simultaneously, ovum is maturated in the unilateral
ovary. In women with a menstrual cycle of 28 days, ovulation occurs at

approximately 14 days of the initiation of menstruation. After ovulation, ovary is
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characterized by increased release of luteal hormone (progesterone). This
prepares the endometrium for implantation of the embryo. Without pregnancy,
decidualization of the endometrium spontaneously occurs at approximately 28
days of the initiation of menstruation [4-6].

In pituitary gland, gonadotropins affect the release of sex hormone and
ovulation. Gonadotropins are classified as follicle stimulating hormone and
luteinizing hormone, whose releases are regulated by gonadotropin release
hormone, secreted from hypothalamus, and feedback mechanism of sex
hormones [7].

Normal characteristics of menstruation are summarized in Table 1.

Table 1. Normal characteristics of menstruation.

Menstrual cycle extends between the
Interval dates of onset of two consecutive
menstruations; its length is estimated at
21-35 days (28 days on average).
. Menstruation commonly persists for 3-5
eF:-es?s:gn(::fe days, and normal period of its persistence
P is estimated at 2-7 days.
The amount of menstruation is 35 mL,
Amount of ; :
. and the range of its normal value is 10-80
menstruation mL

According to the report about women’s sanitary products, published by the
Korean Ministry of Food and Drug Safety (KMFDS) in May of 2017, women'’s
sanitary products that are commercially available in Korea include disposable
sanitary pads (80.9%), tampon (10.7%), reusable sanitary pads (7.1%) and
menstrual cup (1.4%). Of these, sanitary pads with tampon or menstrual cup or
other multiple uses account for approximately 20% (217/1,028) of total
respondents [8].

As key considerations in selecting women’s sanitary products for disposal of
menstrual blood, there are ‘convenience of use’ (36.4%), ‘safety’ (27.8%),
‘functionality’ (26%) and ‘cost-effectiveness’ (9.7%) in the decreasing order.
Moreover, as factors associated with the satisfaction with women’s sanitary
products, there are ‘convenience of use’ (45.8%), ‘the degree of absorption and

leakage’ (35.8%), ‘the degree of blockage of odor emission’ (18.3%), ‘skin
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trouble’ (17.9%), ‘impacts on dysmenorrhea’ (15.9%) and ‘price’ (11.7%) in the
decreasing order [8].

In addition, according to a recent detection test for substances released from
a total of 11 brands of sanitary pads (5 brands of disposable sanitary pads, 5
brands of pantyliner and 1 brand of cotton sanitary pad), performed by the
Department of Biological Environment, College of Agriculture and Life Sciences,
Kangwon National University, 10 of them contained total volatile organic
compounds with toxic substances, which remains controversial.

For the safe use of women'’s sanitary products, individual characteristics, such
as the amount of menstrual blood and that of daily activities, should be
considered. Thus, the selection of optimal types of products would be desirable.

Disposable sanitary pads would cause skin problems due to a lack of
ventilation if they are used for relatively longer periods of time. Therefore, they
should be exchanged with new ones at a 2- to 3-hour interval. Women using
disposable sanitary pads are also recommended to wear clothes with good
ventilation. Their disadvantages include pruritis, fester, odor, burden of cost and
environmental problems due to an increased amount of waste product.

Reusable sanitary pads should be boiled within 10 minutes if they are boiled
for washing, for which special attention should be paid lest a tarpaulin covering
them should be damaged.. Their disadvantages include inconvenience of
handling (e.g., washing), inconvenience of outdoor activities, odor, absorptivity
and concerns for hygiene [9].

Tampon is a product that direct absorbs the menstrual blood in the vagina.
Prior to its use, women should clean their hands. After its insertion in the vagina,
a string should be exposed out of the body without it being cut. In cases of pain
or foreign body sensation, however, the tampon should be replaced with new
one or other types of women’s sanitary products. Moreover, although rare, toxic
shock syndrome (TSS) may also occur in women presenting with a sudden onset
of high fever, myalgia, vomiting, diarrhea, mucosal bleeding or dizziness. In
these cases, immediate removal of tampon and doctor consultation would be
mandatory. Disadvantages of tampon include inconvenience of use (e.g., foreign
body sensation or inconvenience of management after intravaginal insertion),

burden of cost and concerns (e.qg., a leakage of blood or chemicals and concerns
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for hygiene) [10, 11].

Kimet al

Menstrual cup is a product that is inserted in the vagina as tampon is. Women

should clean their hands prior to its use, and should also manage its hygiene by

washing and disinfecting it after its use. The size of menstrual cup should be

chosen with caution. In cases of pain or foreign body sensation, immediate

removal of the menstrual cup and consultation to a board-certified specialist in

obstetrics and gynecology would be mandatory. Disadvantages of menstrual cup

include inconvenience of use (e.g., pain or foreign body sensation), that of

replacement (e.q., surroundings) and concerns for hygiene or health [12].

Diverse brands of a menstrual cup have became commercially available in

Korea; they are commonly purchased via online shopping. Methods for attaching

or detaching these products and precautions of use of them are summarized in

Table 2.

Table 2. Diverse brands of a menstrual cup.

Trade name

Characteristics

DivaCup

Attachment - After carefully reading
instructions for use, women are
recommended to wash a menstrual cup
using non-fragrant, warm water for 15-20
seconds. Then, they are recommended to
spread knees about twice, while folding the
margin of a menstrual cup as a U-shaped
form and then narrowing it by half, in
standing, toilet-sitting or squat positions.
While relieving the tension of tube-shaped
vaginal muscle and maintaining its
elasticity, they are recommended to insert it
in the vagina. Thereafter, while holding the
lower part of a menstrual cup and turning it
until the folded part is completely spread,
they are recommended to place it in the
vagina. The tail of a menstrual cup should
be molded until its length reaches
approximately 0.6 cm.

Detachment - Women are recommended
to clean their hands. In standing, toilet-
sitting or squat positions, they are
recommended to smoothly lower a
menstrual cup using abdominal or pelvic
muscles. Then, while pulling its tail,
squeezing it and relieving the compression,
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they are recommended to detach it. At this
time, they are recommended to obliquely
move their body towards the left and right
sides and thereby to detach a menstrual
cup. But this ensures that it should be
directed upwards so that its contents may
be retained.

Instructions for use - At each
menstrual cycle, the mean amount of
menstrual blood is estimated at 30-60 mL.
The current menstrual cup may be used for
maximally 10-12 hours. It is also
recommended that it be inserted in the
vagina 2-3 times a day and then emptied
and washed. If necessary, it may also be
used after a 5- to 1-min boiling. Holes
located inferior to the margin of a menstrual
cup should be washed and then cleaned.
Detachment of a menstrual cup may not be
needed during urination and defecation. If
women suffer from difficulties such as
leakage of a menstrual cup, its upward
displacement or other problems during
attachment and detachment, they would
not need to be frustrated. This requires
careful reading of instructions for use,
selection of optimal size depending on
individual women and strengthening of the
pelvic muscles through Kegel exercise.

Medical silicone, a raw material
constituting a menstrual cup, has no
detrimental effect on human body and does
a relatively higher degree of durability. But
it is used for women’s sanitary products, its
replacement at a 1-year interval is strongly
recommended.

Precautions of use - A menstrual cup is
solely used during menstrual cycle. Because
it is not a contraceptive device, it should be
detached during sexual intercourse.
Placement of contraceptive device warrants
consultation to a physician. Any
occurrences of adverse events warrant
consultation to a physician after immediate
discontinuation of its use.

FemmyCycle

FemmyCycle is used considering the
anatomical characteristics of female
genitalia and women’s menstrual cycle.
During attachment and detachment of a
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menstrual cup, women are recommended to
relieve the tension. During its placement,
they are recommended to void their bladder
through urination. Lubricants, such as KY
jelly or coconut oil, may also be applied to
the margin of a menstrual cup. It takes 2-3
weeks for normal women to get accustomed
to attaching a menstrual cup to the vagina,
detaching it and replacing it with another. In
women with distance extending from
vaginal opening to uterine cervix of <2 inch
(approximately 5 cm), it is impossible to use
a low-grade menstrual cup. Valid period of
use is 2 years. The current product has
been designed to be incompletely spread
for the purposes of avoiding blood leakage.
Detachment of it during shower, but a
scratch due to a finger nail should be
prevented. In washing it, the use of
microwave, detergent, alcohol and sharp
instruments deserves special caution.

Lily Cup

It should be assured that the tail of a cup
is placed approximately 1.5 cm superior to
vaginal opening. Its application is permitted
for up to 12 hours. It is also recommended
that it be emptied 2-3 times a day. In a
menstrual cup with a persistent leakage of
menstrual blood, its size needs to be
altered. A menstrual cup with sticky silicone
or slippery membrane should be replaced
with another. It should be stored in a sterile
case or a non-vacuated cotton bag.

Kimet al

A survey was performed to assess the degree of customers’ satisfaction with

foreign brands of a menstrual cup, whose results are as follows:

According to a survey about users’ experiences with a menstrual cup, a

relatively higher degree of satisfaction was found in association with ‘decreased

economic burden’ (87.4%), ‘environmental protection due to the decreased

amount of waste products’ (85.9%) and ‘prevention of skin trouble and allergy’

(85.4%). But there were unfavorable opinions about ‘unwillingness to insert a

menstrual cup in the vagina’ (79.2%), ‘problems with hygiene (e.g., washing and
disinfection’ (59.4%) and ‘difficulty in using it’ (57.3%). The daily frequency of
replacement was ‘3 times (42.2%), ‘2 times’ (32.7%) and ‘4 times’ (18.6%). In
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addition, 64.8% of total respondents reported that they were willing to
recommend a menstrual cup to others. By contrast, according to a survey
performed in those who had not experienced in using a menstrual cup,
unfavorable opinions were more prevalent as compared with favorable ones
(68.4% vs. 31.6%).

As shown above, in the hygiene management of menstrual blood, a menstrual
cup is more useful in preventing the occurrence of dermatologic disorders, such
as skin trouble or allergy, as compared with disposable sanitary pads.
Additionally, advantages of a menstrual cup include environmental protection
due to the decreased amount of waste products and the decreased economic
burden due to an ability to reuse it for 3-5 years. But unwillingness to insert a
menstrual cup, difficulty in using it and problems with the hygiene management

of it (e.g., washing and disinfection) warrant further improvements.

2. Materials and methods

2.1. Study design

The current study is a single-arm, open-label, controlled, quasi-drug trial that
was conducted under the crossover design. Subjects who submitted a written
informed consent and were eligible for study participation and then given a
crossover allocation of either a comparator or a trial drug. A crossover design is
commonly characterized by a wash-out period for the removal of residual effects
following randomization (application of a comparator and a trial drug. In the
current study, however, a single arm was given a tampon (a comparator)
followed by a crossover allocation of a menstrual cup (a trial drug) during three
cycles of menstruation after a wash-out period (one cycle of menstruation).
Then, the degree of overall satisfaction was assessed and then compared
between a comparator and a trial drug.

2.2. Rationale of sample size estimation
The number of subjects enrolled in the current study was set at 50, which is
based on the KMFDS regulatory guidelines for approval and assessment of a
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quasi-drug (a menstrual cup) recommended that more than 50 subjects be
required for a clinical trial for more than three cycles of menstruation.
Considering a drop-out rate of 20%, the total number of subjects was calculated
according to the formula: N = 50/(1-0.2) = 62.5, which approximately equates
to 63.

2.3. Inclusion/exclusion criteria

Inclusion/exclusion for the current study are summarized in Table 3.

Table 3. Inclusion/exclusion criteria.

1) Women with normal
menstruation aged between 19 and
45 years

2) Women with a past history of
using a tampon

3) Women who submitted a
written informed consent for study
participation

1) Women who are hypersensitive
or allergic to silicone

2) Women with vaginal
inflammation or urogenital infection
due to fungal or bacterial infections

3) Women who are currently
pregnant or planned for pregnancy
during the conduct of a trial

4) Women who were given anti-
Exclusion criteria | bacterial agents or antibiotics within
the recent 14 days

5) Women who cannot understand
the objectives or contents of the
current study and those who are
illiterate

6) Women who are deemed to be
ineligible for study participation
according to the judgment of the
principal investigator

Inclusion criteria

2.4. Discontinuation and drop-out criteria

2.4.1. Discontinuation criteria
If symptoms observed during the conduct of a trial are deemed to be
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inappropriate for continuation of study participation, principal investigator
should ask the institutional review board (IRB) to discontinue it and then can
terminate it according to the decision of the IRB.

If the sponsor wants to discontinue the conduct of a trial due to reasons such
as the safety of a quasi-drug, it can ask the IRB to terminate it. The conduct of a

trial can therefore be discontinued according to the decision of the IRB.

1) Transient discontinuation of the study for the management of adverse
events

2) Discontinuation of the study due to the removal of quasi-drug for the
management of adverse events

3) Discontinuation of the study due to the occurrence of severe adverse
events

4) Discontinuation of the study due to the occurrence of unexpected
complications

5) Possible problems with the safety of subjects according to the judgment of
investigators

6) Subjects’ unwillingness to further participate in the study

2.4.2. Management of the discontinuation

If a clinical trial is discontinued, the principal investigator should summarize
case report form, progress of clinical trial and the relevant results obtained from
subjects who continued taking part in it until its discontinuation. This is followed
by reporting of them to clinical trial sponsor. All the trial-related data and
documents (case report form, quasi-drug and investigator’'s brochure) should be
returned to clinical trial sponsor.

If a clinical trial is discontinued, the principal investigator should specify
causes of discontinuation and then report them to the IRB in a written

document.

2.4.3. Drop-out criteria
‘Enrollment’ is referred to as subjects who met inclusion/exclusion criteria,

participated in a clinical trial after submitting a written informed consent and

https://preprints.jmir.org/preprint/97355 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Kimet d

were given patient identification code. Lack of subjects’ completion of a clinical
trial is referred to as ‘drop-out’. Drop-out of subjects can be judged at any time
points of study period. The following cases are treated as drop-out. At the time
point of drop-out, the date and causes of drop-out should be recorded on case
report form. If there is a difficulty in recording causes of drop-out (e.g., subjects’
unwillingness to further participate in a clinical trial and loss of contact), they
may not be recorded.

1) Subjects’ or legal representative’s request to discontinue the participation
into a clinical trial

2) Concomitant use of surgery, drug or other quasi-drug that may affect the
assessment of the safety and efficacy.

3) Occurrences of severe side effects

4) Lack of compliance to study methods

5) Possible effects on the assessment of the efficacy due to a lack of subjects’
compliance to investigators’ instructions or guidelines specified on a written
informed consent

6) Impossibility of persistent observation due to a lack of participation of
subjects or their deliberate unwillingness to visit a clinical trial center

7) Subjects’ death due to causes that are unrelated to a clinical trial

8) Other causes that may affect the progress of a clinical trial according to the
judgment of investigators

2.4.4. Management of drop-outs

In subjects who were dropped out of the study, the corresponding causes and
all the trial-related data obtained until the occurrence of drop-out should be
recorded and then kept on file. In subjects who failed to visit study centers, it is
mandatory to confirm a lack of notable events between them. This is
accompanied by clarification of the corresponding causes. All the data obtained
during the conduct of a clinical trial should be converted to the data set for the
assessment of efficacy and safety. In addition, if there are missing values due to
drop-outs, appropriate methods of adjustment, such as last observation carried
forward (LOCF), should be provided on clinical study protocol. Following the
adjustment, analysis should be performed.
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2.5. Subjects’ informed consent

The current study is a clinical trial in which control and trial quasi-drugs are
applied to subjects and a comparison is made between them. Subjects are
provided with a sufficient length of time for consideration as well as information
for study participation. Only subjects who agreed to participate in the study will
be enrolled in it. Moreover, subjects will be provided with a duplicate copy of

written informed consent.

2.6. Reasons for the selection of a comparator
A tampon, a comparator of the current clinical trial, is one the representative
women’s sanitary products along with a trial quasi-drug, a menstrual cup. It was

therefore selected as the control group of the current study.

2.7. Procedure of a clinical trial

A sponsor’s design and development of clinical trial protocol

— KMFDS’s approval of the clinical trial protocol (or exemption) and IRB
assessment

— Kick-off meeting (investigator education and discussion about the conduct
of a trial and the preparation and distribution of essential documents [e.q., IB,
ISF and TMF])

— GCP-compliant conduct of a clinical trial and CRF, essential documents or
other records

— Clinical trial monitoring (quality control of clinical trial [assurance of
reliability])

— Clinical data management (quality control of clinical data)

— Statistical analysis for clinical trial

— Preparation of clinical study report (CSR)

— CSR review by the Pl and sponsor

— IRB submission and approval

2.8. Ethics statement
A clinical trial is conducted in compliance with the declaration of Helsinki, the
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ethical principle of clinical study, following approval of clinical study protocol
and its amendment by the KMFDS and IRB and after acquisition of written
informed consent and preliminary one (subjects information and written
informed consent reference).

Besides, only when the benefit that individual subjects and society can obtain
through a clinical trial is deemed to exceed or justify risks and discomfort, the
conduct of a clinical trial is permitted. Moreover, to ensure that a clinical trial is
conducted under the system where the quality control of a clinical trial is
achieved, the system of quality control and assurance should be established.

The current clinical trial is conducted in accordance with the study protocol
approved by the IRB, and it also complies with good clinical practice specified by
the KMFDS and ICH. Subjects are informed of objectives and characteristics of a
clinical trial. Only subjects who are aware of objectives and risks of the current
trial and submitted a written informed consent are allowed to participate in it.
Subjects are allowed to voluntarily discontinue the trial whenever they are
willing to do; they are also aware of it. For testing and analysis of the
specimens, they should be transferred to places outside of the study center. But
personal information other than patients’ sex and age or other variables for
analysis of the results of the current trial will not be disclosed. After the
completion of the current trial, the same principle will also apply to the clinical
study report.

2.9. Outcome measures and assessment criteria

The current study is a clinical trial to examine whether there is a difference in
the degree of overall satisfaction between a trial quasi-drug and a comparator,
serving as primary efficacy outcome measure. The mean degree of overall
satisfaction measured at V5 in subjects with a menstrual cup (a trial quasi-drug)
was compared with that measured at V2 in those with a tampon (a comparator).
Thus, it was examined whether there was a significant difference in the mean
degree of overall satisfaction between a menstrual cup and a tampon.

Following the application of a trial quasi-drug and a comparator, occurrences
of vaginal infection and UTI are measured grossly or using laboratory
equipments by investigators. The incidence of vaginal infection and UTI
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measured at V5 in subjects with a menstrual cup was compared with that
measured at V2 in those with a tampon. Thus, it was examined whether there
was a significant difference in the incidence of vaginal infection and UTI

between a menstrual cup and a tampon.

2.10. Statistical analysis

2.10.1. Statistical set

FAS (Full analysis set), where a minimum number of subjects can be ruled out
from analysis for reasonable causes, serves as a main analysis set. Causes of
exclusion of subjects from a set of subjects without a bias are as follows:

1. Subjects who did not meet inclusion/exclusion criteria

2. Subjects who were never given a quasi-drug

3. Subjects with no available data for evaluation following allocation of a

quasi-drug

In all the subjects who participated in a clinical trial, those who completed it in
accordance with a protocol are classified as “Per protocol set”, serving as an
auxiliary analysis set. Criteria for handling missing values include violation of
inclusion/exclusion criteria, never application of a menstrual cup and a tampon,
a complete lack of available data obtained since allocation and protocol
violation. Thus, subjects with reasonable causes of exclusion from analysis are
ruled out. In an analysis of the FAS, methods for handling missing values include
single imputation and LOCF.

Here, details of protocol violation are as follows:

1. Inappropriate enrollment of subjects (ineligibility for study participation
based on inclusion/exclusion criteria)

2. Lack of an examination or observation of outcome measures specified on
study protocol

3. Lack of compliance to the date of visit and the period in which visit is
permitted

4. Lack of compliance to distribution and application of clinical trial materials
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2.10.2. Statistical hypothesis

Primary efficacy outcome measure: The mean degree of overall satisfaction

(@) In the current study, yu1 and 2 are defined as the mean degree of overall
satisfaction following the application of a menstrual cup (a trial quasi-drug) and
a tampon (a comparator), respectively.

(b) The current study is conducted to examine whether there is a significant
difference in “the mean degree of overall satisfaction”, serving as primary
efficacy outcome measure, between a trial quasi-drug and a comparator, for
which the following hypotheses are proposed: a null hypothesis is that there is
no significant difference in the mean degree of overall satisfaction between a
trial quasi-drug and comparator and an alternative one is that it is significantly

greater in a trial quasi-drug as compared with a comparator.

Null hypothesis Ho: p1 = L2
Alternative hypothesis Hi: g1 > 2

2.10.3. Statistical testing of hypothesis

2.10.3.1. Testing of hypothesis associated with primary efficacy
outcome measure

To test hypothesis that there is a significant difference in “the mean degree of
overall satisfaction” following crossover application of a trial quasi-drug and a
comparator to a single group, “the mean degree of overall satisfaction” serving
as primary efficacy outcome measure is calculated and then analyzed using
paired t-test or Wilcoxon signed rank test.

Normality of values of overall satisfaction is tested using Shapiro-Wilk test
statistics. In the current study, population standard deviation (population
variance) o (o02) is unknown. If there is a normality between the two groups,
paired t-test is performed to test the hypothesis. Otherwise, Wilcoxon signed
rank test as a non-parametric method is used to analyze a difference in the
mean degree of overall satisfaction between the two groups.

In addition, P-Value is presented and the level of statistical significance
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(significant or highly significant) is provided accordingly.

Following calculation of 95% confidence intervals (Cls) about a difference in
“the mean degree of overall satisfaction”, the lower limit of 95% Cls of > 0 leads
to rejection of Ho (null hypothesis) and acceptance of Hi (alternative
hypothesis).

P-Value is presented and the level of statistical significance is provided
accordingly.“Level of significance (odds ratio) «/2 indicates a significant
difference.”

“Level of confidence (1-0/2) X 100% = 97.5% (one-sided testing) indicates
significant differences in mean values of outcome measures.”

Results of analysis should be interpreted as “A menstrual cup, a novel type of
intravaginal application, is more effective for convenience of use and safety as

compared with a tampon, a conventional type of intravaginal application.”.

The lower limit of 95% Cls of < 0 leads to acceptance of Ho.

P-Value is presented and the level of statistical significance is provided
accordingly.

“Level of significance (odds ratio) o/2 indicates no significant difference.”

“Level of confidence (1-0/2) x100% = 97.5% (one-sided testing) indicates no
significant differences in mean values of outcome measures.”

Results of analysis should be interpreted as “A menstrual cup, a novel type of
intravaginal application, is not more effective for convenience of use and
safety as compared with a tampon, a conventional type of intravaginal
application.”.

Here, level of statistical significance (o) is set at 0.05 (5%), which suggests
that it corresponds to 0.025 (2.5%) in a one-sided testing (a/2).

2.10.3.2. Testing of hypothesis associated with secondary efficacy
outcome measure

1) Incidence of vaginal infection

2) Incidence of UTI
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Statistical analysis is performed for the incidence of vaginal infection and UTI
measured at V5 in subjects with a menstrual cup and that measured at V2 in
those with a tampon. Thus, it was examined whether there was a significant
difference in the incidence of vaginal infection and UTI between a menstrual cup
and a tampon.

The percentage of subjects presenting with vaginal infection and UTlI is
calculated, which is followed by analysis of differences in the incidence of them

between a trial quasi-drug and a comparator using Mcnemar test.

3. Results

3.1. Demographic and baseline characteristics of the subjects

A total of 68 subjects were evaluated on screening test, whose mean age was
28.91 years old, mean height was 160.93 cm and mean weight was 57.82 kg.
Moreover, following an analysis of smoking history, there were 57 never
smokers (83.82%), 6 current smokers (8.82%) and 5 former smokers (7.35%).
Furthermore, following an analysis of drinking history, there were 2 never
drinkers (2.94%), 66 current drinkers (97.06%) and no former drinkers.

Demographic and baseline characteristics of the subjects are represented in
Table 4.

Table 4. Demographic and baseline variables of the subjects.

Variables Values
Age (years old) 28.91 = 6.01
Sex (male-to-female ]

ratio) 0:68
Height (cm) 160.93 + 4.64
Weight (kg) 57.82 + 10.36

Smoking history
Never smokers 57 (83.82%)
Current smokers 6 (8.82%)
Former smokers 5 (7.35%)
Drinking history

| Never drinkers | 2(2.94%)
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Current drinkers 66 (97.06%)
Former drinkers 0 (0%)
Values are mean = standard deviation or the number of the subjects with

percentage, where appropriate.

It was planned that a total of 63 subjects (n = 63) would be recruited for the
current study. A total of 68 subjects (n = 68) submitted a written informed
consent. Of these, 63 subjects (n = 63) were eligible for screening and then
enrolled in the current study. Moreover, 10 subjects (n = 10) were dropped out
of the current study. Therefore, a total of 53 subjects (n = 53) finally completed
the current study.

3.2. Efficacy outcomes

The degree of overall satisfaction after the use of a menstrual cup was the
highest in a question 7. Is a quasi-drug effective in increasing the degree of
convenience in terms of “the decreased amount of waste products (e.g.,
environmental protection)”?. This showed a mean degree of overall satisfaction
of 9.31 = 0.95. To the same question after the use of a tampon, it was measured
as 5.75 £ 2.42. In addition, the degree of overall satisfaction was the lowest
after the use of a menstrual cup was the lowest in a question 3. Is a quasi-drug
effective in increasing the degree of convenience in terms of “the methods of
use”?. This showed a mean degree of overall satisfaction of 6.8 £ 1.76. To the
same question after the use of a tampon, it was measured as 7.12 = 1.8.

On the other hand, the degree of overall satisfaction after the use of a tampon
was the highest in a question 2. Is a quasi-drug effective in increasing the
degree of convenience in terms of “the occurrence of daily activities”?. This
showed a mean degree of overall satisfaction of 7.78 = 2.07. To the same
question after the use of a menstrual cup, it was measured as 8.42 £ 1.72. In
addition, the degree of overall satisfaction after the use of a tampon was the
lowest in a question 6. Is a quasi-drug effective in increasing the degree of
convenience in terms of “cost-effectiveness (e.qg., price of a product)”?. This
showed a mean degree of overall satisfaction of 5.53 = 2 To the same question
after the use of a menstrual cup, it was measured as 8.78 = 1.19. Efficacy
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outcomes are summarized in Table 5.

Table 5. Efficacy outcomes.

Values
Variables Menstrual Tampon
cup

Is a quasi-drug effective in
increasing the degree of convenience 82 +171 7.58 =
in terms of “the occurrence of skin R 2.01
allergy”?

Is a quasi-drug effective in
increasing the degree of convenience 842 +1.72 7.78 =
in terms of “the occurrence of daily T T T 2.07
activities”?

Is a quasi-drug effective in
increasing the degree of convenience | 6.8 = 1.76 7.12 +1.8

in terms of “the methods of use”?

Is a quasi-drug effective in
increasing the degree of convenience
in terms of “a feeling of intravaginal 7.86 =+ 1.79
application (e.qg., foreign body
sensation)”?

Is a quasi-drug effective in
increasing the degree of convenience 749 + 1.85 7.12 =
in terms of “hygiene management T TR 2.24
(e.g., washing and disinfection)”?

Is a quasi-drug effective in
increasing the degree of convenience
in terms of “cost-effectiveness (e.g.,
price of a product)”?

Is a quasi-drug effective in
increasing the degree of convenience

6.41 +
2.39

8.78 = 1.19 5532

in terms of “the decreased amount of | 9.31 = 0.95 254725 =
waste products (e.g., environmental '
protection)”?

Is a quasi-drug effective in
increasing the degree of convenience 508 +
in terms of “health benefits (e.qg., 7.73 £ 1.83 > 68 -

alleviation of vaginal infection and
dysmenorrhea)”?
Values are mean * standard deviation.

3.3. Safety outcomes
There were a total of 2 cases of adverse events; 1 case of Vulvovaginal

candidiasis whose causal relationship with a menstrual cup was demonstrated
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and another case of vaginal infection that cannot be evaluated. In the safety

analysis set, vaginal infection occurred at incidences of 1.59% (1 case) and 0%

(0 cases) in association with a menstrual cup and a tampon, respectively.

As described above, vaginal infection occurred at incidences of 1.59% (1 case)

and 0% (0 cases) in association with a menstrual cup and a tampon,
respectively, for which it is impossible to perform statistical analysis.

There were no cases of adverse events that are associated with UTI.

Safety outcomes are summarized in Table 6.

Table 6. Safety outcomes.

Variables

| Values

Gastrointestinal disorders

Abdominal distension 1 (2.04%)
Abdominal pain 4 (8.16%)
Diarrhea 1 (2.04%)
Enteritis 1 (2.04%)
Stomatitis 1 (2.04%)
Infections and infestations
Cystitis 1 (2.04%)
Hand-foot-and-mouth o
disease 1(2.04%)
Herpes zoster 1 (2.04%)
Laryngitis 1 (2.04%)
Nasopharyngitis 10 (20.41%)
Rhinitis 2 (4.08%)
Tonsillitis 3 (6.12%)
Vaginal infection 1 (2.04%)
Vulvovaginal candidiasis 1 (2.04%)

Musculoskeletal and connective tissue disorders

| Arthralgia

(1 (2.04%)

cysts and polyps

Neoplasms benign, malignant and unspecified (including

Anogenital warts | 1(2.04%)
Nervous system disorders
Carpal tunnel syndrome 1 (2.04%)
Headache 2 (4.08%)
Migraine 3(6.12%)
Reproductive system and breast disorders
Dysmenorrhea 2 (4.08%)
Pruritus genital 1 (2.04%)
Skin and subcutaneous tissue disorders
Dermatitis allergic 1 (2.04%)
Pruritus allergic 1 (2.04%)
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Surgical and medical procedures
| Tooth extraction 2 (4.08%)
Unknown 2 (4.08%)
Values are the number of cases with percentage.

4. Discussion

Menstrual cycle extends between the dates of onset of two consecutive
menstruations; its length is estimated at 21-35 days (28 days on average). The
amount of menstruation is 35 mL, and the range of its normal value is 10-80 mL.
This is accompanied by spontaneous decidualization of endometrium. Hygiene
management of menstrual blood should be performed both regularly and
persistently until the onset of menopause [13].

According to the report about women’s sanitary products, published by the
KMFDS in May of 2017, women'’s sanitary products that are commercially
available in Korea include disposable sanitary pads (80.9%), tampon (10.7%),
reusable sanitary pads (7.1%) and menstrual cup (1.4%) [8].

For the safe use of women'’s sanitary products, individual characteristics, such
as the amount of menstrual blood and that of daily activities, should be
considered. Thus, the selection of optimal types of products would be desirable
[14].

Disposable sanitary pads would cause skin problems due to a lack of
ventilation if they are used for relatively longer periods of time. Therefore, they
should be exchanged with new ones at a 2- to 3-hour interval. Women using
disposable sanitary pads are also recommended to wear clothes with good
ventilation. Their disadvantages include pruritis, fester, odor, burden of cost and
environmental problems due to an increased amount of waste product [8].

Diverse brands of a menstrual cup have been developed to overcome
disadvantages of disposable sanitary pads. Only some foreign brands (1.4%) of
a menstrual cup, a type of women'’s sanitary product for intravaginal insertion,
have become commercially available in Korea; they are commonly purchased
via online shopping. Given this background, a menstrual cup has been
developed. The current clinical trial to assess its efficacy and safety as
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compared with a tampon, one of the representative women'’s sanitary products,
which is based on the KMFDS regulatory guidelines for approval and assessment
of a quasi-drug (a menstrual cup) recommended that more than 50 subjects be
required for a clinical trial for more than three cycles of menstruation. Thus, it
has been demonstrated that there were significant improvements in the
convenience of use and safety. Moreover, the current clinical trial showed that
there were also significant improvements in the decreased amount of waste
products (environmental protection), cost-effectiveness (price of a product) and
reusability for 3-5 years.

But methods of use (discomfort of use, foreign body sensation and
unwillingness to perform an intravaginal insertion of a menstrual cup) remain
problematic. This deserves further studies and continuous development of

improved products.

5. Conclusions

In conclusion, the current comparative clinical trial showed that a menstrual
cup had a higher degree of efficacy and safety based on convenience of use as
compared with a tampon.
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