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Background: This study was conducted to demonstrate the effectiveness and safety of herbal medicine
and acupuncture treatment in unexplained infertile females.

Methods: One hundred patients were recruited from 3 Korean Medicine hospitals in Korea and they
voluntarily signed informed consent agreements. Participants took the Onkyeong-tang (120cc) twice daily
between menstrual cycle day (MCD) 3 and 12, and herbal medicine for ovulation and implantation (120cc)
twice daily between MCD 13 and 28. They also received acupuncture and moxibustion treatment during 4
menstrual cycles. After the 4 menstrual cycle treatment period, there were 3 menstrual cycle observation
periods. The primary outcome is signified by clinical pregnancy rates (CPR) and the secondary outcomes
were implantation rates (IR), ongoing pregnancy rates (OPR), and live birth rates.
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Pregnancy rate Results: 90 patients completed the study. 13 of the 90 subjects became pregnant. The CPR and IR was
14.44%. 7 of 13 pregnant subjects had continuing pregnancy for over 12 weeks, so that the OPR was
53.85%. The birth rate was 7.78%. All 7 pregnant patients gave birth to their babies and all the babies

were live singletons and healthy. There were no serious adverse events.

Conclusions: The findings of this study may provide the possibility of effectiveness and safety of Korea
medicine treatment for unexplained infertile women. Further study is required due to lack of control and

small sample size in this study.
© 2021 Published by Elsevier B.V. on behalf of Korea Institute of Oriental Medicine.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Approximately 9-18% of normal couples are infertile, and about
15% of infertile patients are classified as unexplained infertility.'
Unexplained infertility is diagnosed when the basic infertility eval-
uation fails to reveal an obvious abnormality. The basic evaluation
includes evaluation of ovulation, adequate sperm production and
patency of the fallopian tubes. There are no standardized treat-
ment of unexplained infertility yet. Lifestyle changes or timed in-
tercourse, clomiphene citrate (CC), intrauterine insemination (IUI),
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gonadotropin injections, in vitro fertilization (IVF) are suggested as
treatments. The American Society for Reproductive Medicine rec-
ommended unexplained infertile couples to consider simple treat-
ment before complex treatment and to balance what is known
about effectiveness against cost and adverse effects of treatments.*

From 2017, ART has been covered by the national health insur-
ance in Korea. From July 2019, the age limit for receiving support
for infertility treatment expenses has also been removed. IVF tries
are supported up to 12 times and artificial insemination 5 times.>
Although expenses for ART have greatly increased, the success rate
of ART has remained constant during the last 10 years.%” Further-
more, there are concerns regarding the side effects associated with
ART, such as ovarian hyper-stimulation syndrome (OHSS), preterm
labor, premature birth, and low birth weight.8-1°
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In Korea, 71.6% of infertile couples receive Korean Medicine
(KM)-based treatments.!! This demand has resulted in local-
government-level support programs, including financial assistance
for infertile couples using Korean medicine. However, since there
are no prospectively designed clinical trials confirming the effec-
tiveness and safety of standard KM therapies for infertility. The
lack of evidence also caused the weak trust of Western medicine
researchers and government health policy managers in KM infer-
tility treatment. Therefore, the aim of this trial is to investigate the
potential effectiveness and safety of KM for unexplained infertility
in women.

2. Methods
2.1. Study registration

This study was registered with the Korean Clinical Trial Registry
(CRIS), Republic of Korea: KCT0002235. The trial protocol has been
published and can be consulted for detailed information.'?

2.2. Study design

This study was a single-arm, multi-center, before-and-after
study conducted at 3 hospitals: Dongguk University Ilsan Korean
Medicine Hospital, Kangdong Kyunghee Korean Medicine Hospital,
and Wonkwang University Kwangju Korean Medicine Hospital.

The treatment protocol was designed by reflecting the clini-
cal status and references of clinical practice guidelines and text-
books.!>-* After enrollment, participants visited 3 times per 1
menstrual cycle for 4 cycles of ‘treatment periods’. After each treat-
ment period, participants visited 1 time per 1 menstrual cycle for
3 cycles of ‘observation period’ (Supplement 1). If participants be-
came pregnant during the study, they visited 4 more days, when
they got positive pregnancy urine tests, 15 days for Intrauterine
pregnancy (IUP), 12 weeks for IUP, and after delivery or miscar-
riage (Supplement 2).

2.3. Study population

Participants were recruited by advertisements on buses, sub-
ways, and bulletin boards at each medical center. The first partici-
pant enrolled on October 12, 2016, and the last participant on Jan-
uary 9, 2018. Signed informed consent forms were obtained from
all patients before enrollment.

The eligible criteria for the study participants are detailed be-
low.

2.3.1. Inclusion criteria

We included the participants according to following criteria: (1)
female aged 20-44 years; (2) unexplained infertile female with a
medical certification from a doctor of obstetrics-gynecology (in-
cluding both primary and secondary infertility); (3) has sexual in-
tercourse more than twice a week.

2.3.2. Exclusion criteria

We excluded the participants as following criteria: (1) unable
to take herbal medicine, acupuncture, and moxibustion treatment
during the 4 menstrual cycle treatment periods of this study; (2)
unable to participate in this clinical trial for 7 months; (3) takes
pregnancy-related medicine; (4) planning to undergo artificial in-
semination or In Vitro Fertilization (IVF); (5) has irregular men-
struation, occurring at intervals of less than 21 days or more than
40 days; (6) male factor infertility; (7) has ovulation factor infer-
tility; (8) has tubal or peritoneal or uterus factor infertility; (9) is
diagnosed with dampness heat, kidney yin deficiency which means
not appropriate for this trial’s medication; (10) has taken IVF more
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than 5 times; (11) has history of severe neuropsychological dis-
ease; (12) has other severe disease related to infertility (e.g., hyper-
tension, diabetes, chronic/acute hepatitis, hyperlipidemia, cardio-
vascular disease, cancer, chronic/acute inflammatory disease, etc.);
(13) has cancer history within past 5 years; (14) has a skin dis-
ease over an acupuncture/moxibustion point; (15) has an allergy or
hypersensitivity to treatment (herbal medicine, acupuncture, mox-
ibustion); (16) is planning to participate in another clinical trial
within 3 months; (17) does not have the ability to fill out forms.
The exclusion criteria included the limit of the number of pre-
vious unsuccessful IVF treatments. Many studies found out the fe-
cundity decreased significantly with increasing number of previ-
ous treatment cycles.”>"!7 The livebirth rate per treatment cycle
fell down dramatically after 4 times of previous unsuccessful IVF
cycle.'6:17 We set this exclusion criteria (10) in this reason.

2.4. Interventions

The contents and durations of treatment and observation were
determined according to opinions of experts working on Obstetrics
and Gynegology practice of Korean medicine by referring to the
guidelines.'* 18

2.4.1. Herbal medicine

All participants were treated for 4 menstrual cycles and un-
derwent observation periods of 3 menstrual cycles. Based on
their menstrual cycles, participants were administered the herbal
medicine Onkyeong-tang and the Prescription for Ovulation and Im-
plantation (POI), twice daily, as follows: Onkyeong-tang between
menstrual cycle day (MCD) 3 and 12, and POI between MCD
13 and 28. The detailed herbs in the prescriptions are listed in
Table 1. Onkyeong-tang is a popular prescription in Donguebogam
that regulates the menstrual cycle and infertility.!” The POI was
made by Dong-Il Kim on the basis of Yuklin-ju, Ontoyuklin-ju
and Sutae-hwan and has been patented for the promotion of im-
plantation based on animal experimental research. These two pre-
scriptions are representative infertility treatment prescriptions that
are widely used in Korean medicine clinics with Ongyeong-tang,
Yukrinju, and Sue Tae-hwan, which have been used for infertility
treatment for a long time. They are prescriptions that have been
used for more than 3 years and more than 200 cases, so we can
assume the clinical effects and safety. They were used as interven-
tions in this clinical study with the recommendation of the Korean
Oriental Gynecological Association.

If the patient conceived during the treatment period, the POI
was administered for 10 more days to stabilize the fetus (Fig. 1).
All herbal medicines were manufactured by Jaseng-medicinal de-
coction facility, where there are semi-good manufacture practice
(GMP) facilities and GMP herbs are used.

2.4.2. Acupuncture and moxibustion

All participants received acupuncture treatment for 20 minutes
at 14 acupoints, GV20, CV4, bilateral Ex-CA7, ST29, SP6, SP9, ST36,
and PC6, using acupuncture needles of 0.3mm diameter and 30mm
length (DongBang, Gyeonggi-do, Korea). A group of experts work-
ing on Obstetrics and Gynegology practice of Korean medicine se-
lected acupuncture points which promote pelvic blood flow, reg-
ulate menstruation and relieve stress based on textbooks and
published references.!" During the acupuncture treatment, elec-
tro stimulation was applied for maintaining the de-qi at low-
continuous 2 Hz, indirect moxibustion using smokeless moxa cones
(DongBang, Gyeonggi-do, Korea) applied on CV4, and infrared on
the lower abdomen. All participating practitioners have had more
than 1 year of clinical experience since completing 6 years of study
majoring in Korean Medicine and have received Korean Medicine



S.-J. Choi, D.-I. Kim, S.H. Yoon et al.

Table 1
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Contents of Onkyeong-tang and Prescription for ovulation and implantation.

Onkyeong-tang Dose (g/day)

Prescription for Ovulation and Implantation

Dose (g/day)

Liriopis tuber 16 Cuscutae semen 16
Angelica gigantis radix 12 Dioscorea rhizome 32
Ginseng radix 8 Rubi fructus 20
Pinelliar rhizome 8 Ginseng radix 8
Paeoniae lactiflorae radix 8 Lycii fructus 8
Chidii rhizome 8 Angelica gigantis radix 4
Moutan radicis cortex 8 Perillae folium 8
Gellatin 6 Amomi fructus 8
Achyranthis radix 6 Artemisiae argyi folium 8
Evodiae fructus 4 Zingiber officinale 6
Cinnamomum chingii 4 Zizyphi fructus 4
Zingiber officinale 12
Total 100 Total 122
Assessed for eligibility
(N=107)
N Excluded (N=7)
v o + Not meeting inclusion
criteria
Enrollment
(N=100)
\ 4
NO
Treatment <

Medicine :
Onkyeong-tang (MCD 3-13)
POI (MCD 14-29)
Acupuncture & Moxibustion
(MCD 3, 8, 14)

Pregnant

Medicine : POI for 15days

Ultrasound Check
(The day that patient get positive
pregnancy test by urine, [UP
15day, IUP 12wks)

NO 3
8 ‘ A
If
Observation > P YES
regnant
Lost to follow-up (N=10)
» + Unable to contact (N=2)

v * Subjects withdrew consent

(N=7)
Analyzed » Met exclusion criteria (N=1)

(N=90)

Fig. 1. Flow chart of study. MCD, Menstrual Cycle Day; POI, Prescription for Ovulation and Implantation.

Doctor licenses. Acupuncture and moxibustion therapy were per-
formed on MCD 3, 8, and 14 during the 4 menstrual cycles. If the
patient conceived during the treatment period, acupuncture and
moxibustion therapy stopped.

2.5. Outcome measures

2.5.1. Primary outcomes

The primary outcome is shown as clinical pregnancy rates
(CPR). Clinical pregnancy is considered to be at least 1 gestational
sac with fetal heart rate confirmed by ultrasound, at 5-6 weeks of
pregnancy. The CPR was calculated as the ratio of the number of

successful participants to clinical pregnancy to the total number of
participants.

2.5.2. Secondary outcomes
- Implantation rates (IR)
- Ongoing pregnancy rates (OPR)
- Live birth rates
- Adverse events

Implantation is confirmed by at least 1 gestational sac after hu-
man chorionic gonadotropin positive. IR is calculated as the ratio
of the number of participants who confirmed the implantation to
the total number of participants.
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Ongoing pregnancies are defined as the presence of fetal car-
diac activity beyond 12 weeks of gestation. OPR is defined as the
number of ongoing pregnancies divided by the number of clinical
pregnancies.

Live birth is defined as the delivery of 1 or more living infant
(have heart beats or have beats of umbilical cord or have definite
movement of voluntary muscles). Live birth rates are calculated as
the ratio of the number of participants who delivered and con-
firmed the live birth of infant to the total number of participants.

The occurrence of adverse events was monitored throughout
the study. We monitored adverse events whether related to Korean
medicine treatment or not, and we collected the TEAE (treatment-
emergent adverse event). TEAE is defined as any event not present
prior to the initiation of the treatments or any event already
present that worsens in either intensity or frequency following ex-
posure to the treatments. Patients visiting the hospitals were asked
about the presence of any adverse events or uncomfortable symp-
toms. Clinical laboratory tests were also performed before and af-
ter the treatment period.

2.6. Sample. size calculation

The target sample size was 100 subjects. The sample size was
determined by the experts considering that this pilot study is to
explore the effectiveness and safety of KM infertility treatment.
The sample size of this study was determined by Ministry of
Health and Welfare and Korean Health Industry Development In-
stitute in accordance with study budget, period, and purpose. Since
there was no existing RCT research of Korean medicine treatment
for unexplained infertility, the Korean national supporting project
was selected as a reference in that the infertility treatment was
conducted in the same environment in Korea and under the na-
tional control. Since age is a relatively manageable factor, age dis-
tribution of the population was designed similar to that of partici-
pants in the Korean national supporting project in 2012. This study
recruited the target population accordingly.?’

2.7. Statistical methods

Statistical analysis was conducted using SAS program (version
9.4; SAS Institute Inc., Cary, NC) by an independent researcher who
did not perform any process of intervention and outcome measure.
The analysis for effectiveness evaluation was per-protocol group
analysis in principle, and the analysis of the full analysis group was
also performed. The per-protocol analysis included only those pa-
tients who had completed at least 80% of the treatment sessions
and for whom there were no serious violations of the protocol. For
safety assessments, we analyzed a safety group, which included all
participants who had received at least one session treatment.

Descriptive analyses including the mean, standard deviation,
and frequency were undertaken describing the baseline charac-
teristics of participants. Continuous variables of primary and sec-
ondary outcomes were presented in descriptive statistics and cate-
gorical data will be presented in frequency and percentage. When
comparing and analyzing the level of specific variables such as de-
mographic variables, continuous data were tested using a Student’s
t-test or Wilcoxon’s rank sum test. Categorical data were analyzed
using a chi-squared test or Fisher's exact test. For before and af-
ter comparisons, the paired t-test or Wilcoxon’s signed rank test
were applied. ANOVA was used on repeated measures (e.g. men-
strual condition), and McNemar’s test performed on categorial data
(e.g. presence of menstrual pain and premenstrual syndrome). All
statistical analyses were conducted at a significance level of 0.05.
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Table 2
Patient characteristics at baseline
Demographic characteristics (N = 90) Value
Mean + SD
Age (yr) 35.91+3.7
Age of husband (yr) 38.12+4.10
Height (cm) 161.38+5.12
Weight (kg) 55.93+7.34
Duration of marriage (mo) 65.74+39.38
Duration of trying pregnancy (mo) 44.27+28.32
Frequency of sexual intercourse (per wk)  2.20+0.56
N (%)

Experience of delivery

Yes 16 (17.78)

No 74 (82.22)
Experience of abortion

Yes 32 (35.56)

No 58 (64.44)
Alcohol intake

Yes 34 (37.78)

No 56 (62.2)
Smoking status

Non-smoker 89 (98.89)

Current smoker 1(1.11)

3. Results
3.1. Patients’ flow and baseline characteristics

A flow diagram of the overall study is provided in Fig. 2. A to-
tal of 100 patients were enrolled in the study: 44 at the Dong-
guk University Ilsan Korean Medicine Hospital, 37 at the Kangdong
Kyunghee Korean Medicine Hospital, and 19 at the Wonkwang
University Kwangju Korean Medicine Hospital. There were 10
dropouts, and the remaining 90 patients were included in the per
protocol analyses. 90 subjects showed a good medication compli-
ance of 97.96%. The baseline characteristics of the 90 patients are
described in Table 2.

3.2. Outcome measures

3.2.1. Primary outcome

- Clinical pregnancy rate (CPR)

Pregnancy was achieved in 13 out of 90 subjects (CPR 14.44%).
Additionally, 2 more participants got pregnant spontaneously after
finishing the trial, but were not considered as an outcome of this
trial (Fig. 2).

3.2.2. Secondary outcome

- Implantation rate (IR)

The IR achieved is about 14.44%. 13 of 90 subjects confirmed
the gestational sac through ultrasound examination. There was one
case of ectopic pregnancy.

- Ongoing pregnancy rate (OPR)

Out of 13 pregnant participants, 7 patients had continuing preg-
nancy of over 12 weeks. The OPR is about 53.85% (7 of 13 subjects).
6 patients miscarried.

- Live birth rate

All 7 pregnant patients gave birth to their babies and all the
babies were live singletons. The live birth rate is about 7.78% (7 of
90 subjects).

3.3. Safety evaluation

Although 33 cases of TEAE (treatment-emergent adverse event)
were reported, there were no serious adverse events (Table 3). No
statistically significant changes were observed for clinical labora-
tory tests including liver function test, and for all vital signs be-
fore and after treatment (Supplement 3). There were statistically
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53.85% 7.78%
Ongoing Pregnancy Live Birth

Fig. 2. Pregnancy Outcome (N = 90).

Table 3
Adverse Events (N = 100).
Diseases Patients  Events
Classification or N N
Cympfr\mr
Dental Disease Paradentitis 1 1
Respiratory Acute Bronchitis and Laryngitis 1 1
Disease Influenze 4 4
Common cold 10 10
Nervous Trigeminal Neuropathy 1 1
Disease Headache 5 5
Musculoskeletal Shoulder Pain 1 1
Disease Cervical Disc Disease 1 1
Gastrointestinal Diarrhea 2 2
Disease Dyspepsia 1 2
Vomiting 1 1
Urogenital Vaginitis 3 3
Disease Cystitis 3 3
Increasing the Size of Endometrial Polyp 1 1
Abnormal Bleeding 1 1
Pregnancy Ectopic Pregnancy 1 1
Consequences of External Causes  Muscle Pain because of the Accident 2 2

significant changes in alanine aminotransferase, temperature and
diastolic blood pressure, but they were changes within the normal
range so that have no clinical significance. None of the children
delivered presented congenital anomalies.

4. Discussion
4.1. Summary of the main results

Acupuncture and herbal medicine treatment is widely used in
East Asian countries as a low cost and less invasive alternative to
IVF for couples with unexplained infertility. There are some stud-
ies on effects of Korean medicine treatment (especially acupunc-
ture) for infertile women.?!'-2> However, there have been no pre-
vious prospective studies of Korean medicine single treatment on

unexplained infertile women. Therefore we designed this trial to
confirm the effectiveness and safety of Korean medicine infertility
treatment through controlled observational study.

In the process of designing the study, we standardized KM in-
fertility treatment. As a result of study, 90 patients completed the
study. The CPR was 14.44, IR was 14.44%, OPR was 53.85% and the
birth rate was 7.78%. 13 of 90 patients got pregnant, and 7 preg-
nant patients gave birth to their babies. There were no serious ad-
verse events.

4.2. Agreements and disagreements with other studies

We compared the result of this trial with the results of IUI (In-
trauterine Insemination) from the latest report of Korean national
supporting project for infertility couples in 2016.24
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The clinical pregnancy rate of IUI by the 2016 project for in-
fertility supported by the Korean government was 13.9%, with the
maximum cause of infertility in IUI cases being unexplained infer-
tility (72.9% of total IUI cases). The clinical pregnancy rate of IUI in
unexplained infertile couples was 13.6%.2* In the case of patients
who had experienced failed fertilization at IVF, the IUI success rate
was 6.9% at the supporting project. In this study, the clinical preg-
nancy rate of unexplained infertile couples was 14.44% and the
clinical pregnancy rate of whom had experienced failed IVF was
10.52% (4 of 38).

Since the success of pregnancy is affected by various factors,
such as the age of couples, duration of infertility, use of medica-
tion, and treatment types and methods, the success rate is compa-
rable only when these conditions are controlled.> Therefore, there
is a limitation to the efficacy comparison in this simple result com-
parison.

4.3. Potential mechanism and implication for research

The significance of this study is that it is a prospective study of
Korean medicine infertility treatment. This study is meaningful in
that it standardized various KM infertility treatments and explored
the effectiveness and safety for them. This trial showed the possi-
bility of effectiveness and the safety of KM comprehensive treat-
ment for unexplained infertility in women and the results could
provide grounds for national policy projects.

Through this pilot study, we obtained the pregnancy rate of
standard Korean traditional fertility treatment. Also we were able
to identify additional advantages. In additional analyses, we found
that the number of people complaining of menstrual pain and pre-
menstrual syndrome significantly decreased after treatment. We
also found value differences in AMH for specific groups before and
after treatment. These findings show the possibility that KM in-
fertility treatment improves reproductive health. It also shows the
need for additional study on other biomarkers such as AMH, high
quality of embryo rate, high quality of oocyte rate, endometrial
thickness, which can be used as predictors for successful preg-
nancy. In addition, since there were no significant side effects,
safety was confirmed. These advantages are the basis for choos-
ing KM treatment despite the shortcoming of the lack of clin-
ical trial evidence. On the other hand, the standard outcomes
are predictable as there are many studies published on western
medicine treatment for infertility. However, there are problems
such as stress, anxiety, and side effects of the procedure. There-
fore, utilizing these two medical treatments depending on patients’
need and circumstances may be able to complement each other’s
shortcomings.

4.4. Limitations

This study had some weaknesses and limitations. This study
has a design limitation as a single group study. Because people
usually do not want to wait to conceive, it is not easy to set
up a control group in infertility studies. There could be ethical
problems to make infertile people wait to conceive for long time
without treatment. Moreover, since 2017, ART has been supported
by the national health insurance.” Accordingly, these days, infer-
tile patients tend to first choose a medical procedure that is sub-
sidized by the government finance. Given the national financial
support for ART, it would be practically difficult to recruit infer-
tile patients who become the untreated control group. Also, there
was a cost limit to using ART as a control. In addition, this study
does not include an economic evaluation. According to survey re-
sults among participants before participating in this study, 58% of
the respondents answered ’treatment cost’ as the most unsatisfac-
tory or uncomfortable factor expected about infertility treatment

Integrative Medicine Research 10 (2021) 100751

of Korean medicine. It showed that the necessity to analyze cost
effectiveness of treatments. However, it was difficult to compare
the effectiveness between western medicine treatment and Korean
medicine treatment through this clinical trial results, making it dif-
ficult to evaluate the economic evaluation precisely. Accordingly,
only a simple cost comparison was made. The small size of partic-
ipants can also be the limitation of the study.

4.5. Conclusions

Due to above described limitations, well designed further
studies are needed. Well-designed, peer-reviewed RCTs are the
golden standard of evidence-based medicine. Nevertheless, many
researchers agree that not all treatments need an RCT and suggest
to lower the golden standard of evidence-based medicine.25:27 De-
spite the weakness of study design, this study has its own value as
it showed possibilities on the effectiveness and the safety of KM
comprehensive treatment for unexplained infertility in women.
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