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OBJECTIVE: To assess the efficacy of the Zishen Yutai Pill

compared with placebo on live birth rates among

women after fresh embryo transfer cycles.

METHODS: We conducted a double-blind, multicenter,

placebo-controlled, randomized trial to investigate

whether administration of the Zishen Yutai Pill would

improve pregnancy outcomes among women undergo-

ing fresh embryo transfer after in vitro fertilization or

intracytoplasmic sperm injection. The primary outcome

was live birth rate. Secondary outcomes were rates of

implantation, biochemical pregnancy, clinical pregnancy,

pregnancy loss, cycle cancellation, and maternal, fetal,
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and neonatal complications. A total sample size of 2,265

women (1:1 in two groups) was used to detect a live birth

rate difference between the Zishen Yutai Pill and

placebo. Participants were enrolled and randomized to

receive 5 g of the Zishen Yutai Pill or placebo orally, three

times per day during the study.

RESULTS: Recruitment was completed between April

2014 and June 2017, with 2,580 patients screened.

Two thousand two hundred sixty-five patients were

randomized: 1,131 to the Zishen Yutai Pill and 1,134 to

placebo. Characteristics were similar between groups. In

intention-to-treat analysis, the rates of live birth in the

Zishen Yutai Pill (ZYP) group and placebo group were

26.8% and 23.0% (rate ratio [RR], 1.16; 95% CI 1.01–1.34;

P5.038), respectively. The implantation rates were 36.8%

and 32.6% in the ZYP and placebo groups, respectively

(RR 1.13; 95% CI 1.01–1.25; P5.027). The biochemical

pregnancy rate for the ZYP group was 35.5% compared

with 31.1% in the placebo group (RR 1.14; 95% CI 1.02–

1.28; P5.026). The rates of clinical pregnancy in the ZYP

and placebo groups were 31.2% compared with 27.3%,

respectively (RR 1.14; 95% CI 1.00–1.30; P5.043). There
were no significant between-group differences in the

rates of pregnancy loss, maternal, or neonatal complica-

tions (all P..05).

CONCLUSION: The Zishen Yutai Pill increased the rate

of live birth after fresh embryo transfer compared with

placebo.

CLINICAL TRIAL REGISTRATION: Chictr.org.cn, Chictr-

TRC-14004494.

(Obstet Gynecol 2022;139:192–201)

DOI: 10.1097/AOG.0000000000004658

In vitro fertilization (IVF) is widely performed as
infertility treatment and has resulted in more than

5 million births worldwide.1–3 In recent years, tradi-
tional Chinese medicine (TCM) therapies are fre-
quently used by women undergoing IVF.4–7 Data
from a prospective cohort study in the United States
showed that 17% of couples used TCM therapies for
infertility.4 Another cross-sectional study found that
46% of Irish patients undergoing IVF used TCM, with
38% having taken TCM in the 3 months before pre-
senting for infertility treatment.8 Previous studies sug-
gest a possible benefit from TCM in improving IVF
outcomes.9,10

In Asia, the Zishen Yutai Pill is one of the
representative TCM preparations used in IVF. In
2018, the Zishen Yutai Pill was included in the
National Essential Medicine List of China.11 The
Zishen Yutai Pill contains 15 Chinese traditional
medicinal herbs.12 It ameliorates advanced endome-
trial maturation through the upregulation of

HOXA10,13 and a high-dose Zishen Yutai Pill may
up-regulate levels of transforming growth factor-b and
improve oocyte function.14 A metabonomic study sug-
gested that metabolites changed after administration of
the Zishen Yutai Pill were highly enriched in sphingoli-
pids, alanine, aspartic acid, glutamic acid, taurine and
hypotaurine metabolites, and aminoacyl tRNA biosyn-
thesis. These metabolites may be involved in prolifera-
tion of endometrium, regulation of oxidative stress and
lipid metabolism, and thus lead to improvements in
endometrial receptivity and oocyte quality.15 Clinically,
a previous report demonstrates that using the Zishen
Yutai Pill in luteal phase could improve pregnancy out-
comes among patients undergoing in vitro fertilization-
embryo transfer (IVF-ET).16 However, the efficacy and
safety of the Zishen Yutai Pill have not been demon-
strated in any multicenter randomized controlled trial
(RCT) among patients with infertility undergoing IVF
or intracytoplasmic sperm injection (ICSI).

We conducted a double-blind, multicenter,
placebo-controlled, randomized trial to investigate
whether administration of the Zishen Yutai Pill would
increase the live birth rates among women undergo-
ing IVF or ICSI.

METHODS

This double-blind, multicenter RCT was conducted at
19 IVF centers encompassing all China regions (nine
in Southern China, four in Eastern China, one in
Western China, and five in Northern China). The
protocol (Appendix 1, http://links.lww.com/AOG/
C554), with two amendments (Appendix 2, available
online at http://links.lww.com/AOG/C555), was
approved by the Ethics Review Committee of each
study center. A data-safety and monitoring board
was established to oversee the study. All participants
provided written informed consent to participate in
this study. Registration was made on April 13, 2014
(Chictr.org.cn, Chictr-TRC-14004494).

Patients with infertility undergoing an IVF cycle or
ICSI were recruited from 19 reproductive medical
centers throughout China. The inclusion criteria were
1) women with infertility aged 43 years or younger, 2)
patients who planned to undergo IVF or ICSI-ET (long
protocol and antagonist protocol), 3) body mass index
(BMI, calculated as weight in kilograms divided by
height in meters squared) 30 or lower, and 4) both
ovaries present. The exclusion criteria were 1) repeated
implantation failures (three or more IVF or ICSI-ET
failure cycles); 2) severe endometriosis, including
adenomyosis of the uterus and ovarian “chocolate”
cysts; 3) untreated bilateral hydrosalpinx; 4) untreated
endometrial diseases (eg, endometritis, endometrial
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Fig. 1. Participant flow chart. PGD, preimplementation genetic diagnosis; ZYP, Zishen Yutai Pill; ET, embryo transfer; hCG,
human chorionic gonadotropin.
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polyp, intrauterine adhesion); or 5) diseases that were
not suitable for assisted reproductive technology (ART)
or pregnancy.

If a potential participant expressed interest in the
study, a face-to-face interview regarding the entire
trial process was conducted by clinical staff. In total,
236 patients did not express interest. Patients who met
inclusion criteria were enrolled after providing written
informed consent.

The participants were randomized 1:1 to receive
double-blind and single-dummy monotherapy with
placebo or the Zishen Yutai Pill. Sequence generation
was done by independent statisticians, with a block size
of 4. The randomization was stratified by study site.

The packaging and pills were the same in
appearance for placebo and the Zishen Yutai Pill.
Patients, investigators and clinical staff performing
this trial were masked to treatment allocation. Allo-
cation information was sealed in an opaque envelope
and kept by independent statisticians. Blinding was
maintained until the completion of the analysis.
Unblinding was allowed in case of a medical emer-

gency. The cause and timing of unblinding were
recorded in detail and signed by the treating physi-
cians when deemed necessary.

All data entry, management, and analyses were
coordinated or performed at Sun Yat-Sen University,
where the data coordinating center for this study resided.

In patients receiving the gonadotropin-releasing
hormone analogue long protocol, both the Zishen Yutai
Pill and placebo were administered orally three times
per day in a dose of 5 g from the day of downregulation.
In patients receiving GnRH antagonist protocol, both
the Zishen Yutai Pill and placebo were administered
orally three times per day in a dose of 5 g from day 19–
23 in a previous cycle until the day of the pregnancy test
(2 weeks after ET). For patients in both protocols, study
intervention was stopped if the serum pregnancy test
was b-hCG–negative. For those with positive serum
b-hCG results, study intervention continued until an
embryo with cardiac activity was visualized by ultraso-
nography (see Appendix 2, http://links.lww.com/AOG/
C555, Schematic diagram for study design, intervention
and visit settings).

Table 1. Characteristics of the Study Population for the Intention-To-Treat Analyses

Characteristic ZYP Group (n51,131) Placebo Group (n51,134)

Age (y) 30.764.2 30.764.1
Type of infertility

Primary 523 (46.2) 546 (48.1)
Secondary 608 (53.8) 588 (51.9)

Duration of attempt to conceive (y) 4.0 (2.0–5.5) 3.0 (2.0–5.0)
Concomitant infertility factors

Pelvic factors and tubal factors 865 (76.5) 880 (77.6)
Endometriosis 29 (2.6) 39 (3.4)
Male factors 380 (33.6) 357 (31.5)
Unexplained factors 64 (5.7) 67 (5.9)
Ovulation obstacle 39 (3.4) 56 (4.9)
Other factors 90 (8.0) 83 (7.3)

Previous IVF cycles
0 1,031 (91.2) 1,028 (90.7)
1 50 (4.4) 69 (6.1)
2 36 (3.2) 23 (2.0)
3 or more 2 (0.2) 6 (0.5)

Previous miscarriage 118 (10.4) 123 (10.8)
Smoking 140 (12.4) 134 (11.8)
Hypertension 109 (9.6) 112 (9.9)
Diabetes 250 (22.1) 253 (22.3)
BMI (kg/m2) 21.962.9 21.963.0
AFC (n) 14 (11–19) 14 (11–20)
Serum sex hormone levels

E2 (pmol/L) 140.7 (106.4–194.0) 142.0 (106.4–193.7)
FSH (international units /L) 6.8 (5.7–8.0) 6.7 (5.7–7.9)
LH (international units /L) 4.5 (3.3–6.0) 4.5 (3.3–6.0)

Data are mean6SD, n (%), or median (interquartile range).
ZYP, Zishen Yutai Pill; IVF, in vitro fertilization; BMI, body mass index; AFC, antral follicular count; E2, estradiol; FSH, follicular-stimulating

hormone; LH, luteinizing hormone.

VOL. 139, NO. 2, FEBRUARY 2022 Chen et al Zishen Yutai Pill for Live Birth in ART 195

http://links.lww.com/AOG/C555
http://links.lww.com/AOG/C555


The Zishen Yutai Pill contains 15 Chinese tradi-
tional medicinal herbs. It is produced under Good
Manufacturing Practice, which can therefore ensure
the uniformity among different batches. The detailed
formula and dosage of the Zishen Yutai Pill are
presented in the protocol (Appendix 1, http://links.
lww.com/AOG/C554). The placebo was made up of
pregelatinized starch, black iron oxide, refined honey,
and dextrin. Both the Zishen Yutai Pill and placebo
were obtained from Baiyunshan Zhongyi Co. Ltd.

The participants’ ovarian stimulation protocol in
this study was determined by the clinician. In the
GnRHa long protocol, triptorelin (Decapeptyl, 1.25
mg, once) was administered on day 21 of the preced-
ing menstrual cycle, subcutaneously. After 14 days of
downregulation, follicle-stimulating hormone (FSH)
was started and was continued until the day of human
chorionic gonadotropin (hCG) administration. In the
GnRH antagonist protocol, FSH was administered
daily beginning on day 2 of the cycle. The GnRH
antagonist (Cetrotide, Serono, Geneva, Switzerland)
was given at a daily dose of 0.25 mg subcutaneously
when the leading follicle diameter was 12–14 mm. In
both cases, when the diameter of the leading follicle
reached 18 mm or greater, ovulation was triggered
with 10,000 international units hCG intramuscularly.
Serum progesterone, luteinizing hormone (LH), and

estradiol (E2) were analyzed on the day of hCG
administration.

All participants underwent fresh ET. Oocyte
retrieval was performed 35–36 hours after hCG
administration, and ET was performed 3 days later.
The maximum number of embryos transferred was
three. Intramuscular progesterone at a daily dose of
40 mg was given as luteal phase support. Quantitative
b-hCG estimation was performed 14 days after ET.
The oocytes were inseminated approximately 4–6
hours after follicular aspiration by a conventional
method or ICSI, according to sperm quality. Morpho-
logic criteria were used for embryo scoring. On day 3,
one to three good-quality embryos were picked for
fresh ET. The good-quality embryos were defined as
the cleavage stage embryo at level I. The cleavage-
stage embryo at level I was defined as uniform cells
in size and cytoplasm, with 0–10% cellular debris and
no multinucleation.17

All baseline demographics, medical history,
maternal, and neonatal outcomes were obtained
through review of medical records. Baseline demo-
graphics included age and BMI. Medical history
included etiology of infertility, duration of the attempt
to conceive, infertility factors, previous IVF cycles,
miscarriage history, smoking history, comorbidities
such as hypertension and diabetes, antral follicle

Table 2. Cycle Response Details for Study Population (Intention-To-Treat Analyses)

Characteristics ZYP Group (n51,131) Placebo Group (n51,134)

Protocol
Long protocol 1,090 (96.4) 1,090 (96.1)
Antagonist protocol 41 (3.6) 44 (3.9)

Days of ovarian stimulation 10 (9–11) 10 (9–11)
Gonadotropin dose (international units) 1,687.5 (1,275–2,250) 1,687.5 (1,275–2,250)
E2 on hCG trigger day (pmol/L) 12,723.9 (8,415.3–18,115.1) 13,054.2 (8,352.9–18,321.0)
Progesterone on hCG trigger day (micrograms/L) 1.0 (0.7–1.3) 0.9 (0.7–1.3)
Endometrial thickness on hCG trigger day (cm) 1.160.2 1.160.2
No. of oocytes retrieved 12 (8–17) 12 (8–17)
No. of matured oocytes retrieved 10 (7–14) 10 (7–14)
No. of cleavage 9 (6–13) 8 (5–12)
No. of fertilizations 10 (6–13) 9 (6–13)
No. of 2 PN fertilizations 8 (5–11) 7 (4–11)
No. of available embryos 5 (3–8) 5 (3–7)
No. of good-quality embryos* 3 (1–6) 3 (1–6)
No. of embryos transferred†

1 78 (11.6) 72 (11.2)
2 544 (81.1) 523 (81.6)
3 48 (7.2) 46 (7.2)

Data are n (%), median (interquartile range), or mean6SD.
ZYP, Zishen Yutai Pill; E2, estradiol; hCG, human chorionic gonadotropin.
* Good-quality embryos were defined as the cleavage stage embryo at level I, that is, uniform cells in size and cytoplasm, with 0–10% cell

debris and no multinucleation.
† The denominator was participants who underwent embryo transfer (671 in the ZYP group and 641 in the placebo group). The number of

embryos transferred was unknown for one participant in the ZYP group.
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count at baseline and basic sex hormone levels
including E2, FSH, and LH. The ovulation induction
protocol, days of ovarian stimulation, total gonadotro-
pin dose, E2 level, progesterone level, and endome-
trial thickness on hCG trigger day, the number of

cleavage, fertilization, 2 PN fertilization, oocytes
retrieved, available embryos, good-quality embryos,
and embryos transferred were also collected.

The primary outcome of the study was the live
birth rate. Secondary outcomes included rates of

Table 3. Treatment Outcomes in the Study Population for Intention-To-Treat Analyses

Outcome ZYP Group (n51,131) Placebo Group (n51,134) RR, ZYP Group (95% CI) P

Primary outcome
Live birth 303 (26.8) 261 (23.0) 1.16 (1.01–1.34) .038

Singleton 206 (18.2) 191 (16.8) 1.08 (0.90–1.29) .391
Twin 97 (8.6) 70 (6.2) 1.39 (1.03–1.87) .029

Secondary outcomes
Implantation rate* 482/1,310 (36.8) 410/1,256 (32.6) 1.13 (1.01–1.25) .027

Biochemical pregnancy 402 (35.5) 353 (31.1) 1.14 (1.02–1.28) .026
Clinical pregnancy 353 (31.2) 310 (27.3) 1.14 (1.00–1.30) .043

Pregnancy loss
Among biochemical pregnancy† 74/402 (18.4) 69/353 (19.5) 0.94 (0.70–1.27) .690
Among clinical pregnancy 45/353 (12.7) 46/310 (14.8) 0.86 (0.59–1.26) .435

1st trimester 30/353 (8.5) 35/310 (11.3) 0.75 (0.47–1.20) .228
2nd trimester 12/353 (3.4) 10/310 (3.2) 1.05 (0.46–2.41) .901

Birth weight (g)
Singleton 3,250 (3,000–3,500) 3,200 (2,900–3,550) .494
Twin 2,500 (2,288–2,800) 2,500 (2,178–2,788) .307

Data are n (%), n/N (%), or median (interquartile range) unless otherwise specified.
ZYP, Zishen Yutai Pill; RR, rate ratio.
P,.05 was considered statistically significant.
* Implantation rate5number of gestational sacs/number of embryos transferred.
† Four cases of pregnancy loss occurred (three in the ZYP group and one in the placebo group), but time of occurrence was unknown.

Table 4. Treatment Outcomes of Study Population for Per-Protocol Analyses

Outcome ZYP Group (n5625) Placebo Group (n5594) RR, ZYP Group (95% CI) P

Primary outcome
Live birth* 301 (48.5) 259 (43.8) 1.11 (0.98–1.25) .099

Singleton 205 (33.1) 189 (32.0) 1.03 (0.88–1.22) .687
Twin 96 (15.5) 70 (11.8) 1.31 (0.98–1.74) .066

Secondary outcomes
Implantation rate† 479/1,222 (39.2) 407/1,167 (34.9) 1.12 (1.01–1.25) .029

Biochemical pregnancy 385 (61.6) 334 (56.2) 1.10 (1.00–1.20) .057
Clinical pregnancy 351 (56.2) 307 (51.7) 1.09 (0.98–1.21) .117

Pregnancy loss
Among biochemical pregnancy 71/380 (18.7) 65/331 (19.6) 0.95 (0.70–1.29) .747
Among clinical pregnancy

‡

45/346 (13.0) 45/304 (14.8) 0.88 (0.60–1.29) .508
1st trimester 30/346 (8.7) 35/304 (11.5) 0.75 (0.47–1.20) .228
2nd trimester 12/346 (3.5) 10/304 (3.3) 1.05 (0.46–2.41) .900

Birth weight (g)
Singleton 3,250 (3,000–3,500) 3,150 (2,900–3,550) .476
Twin 2,500 (2,165–2,800) 2,500 (2,288–2,800) .326

Data are n (%), n/N (%), or median (interquartile range) unless otherwise specified.
ZYP, Zishen Yutai Pill; RR, rate ratio.
P,.05 was considered statistically significant.
* The denominators for live birth in the per-protocol set were 620 (ZYP group) and 591 (placebo group), respectively. Five participants in the

ZYP group and three participants in the placebo group underwent interventions as protocol required but were lost to follow-up, thus
without live birth outcomes records.

† Implantation rate5number of gestational sacs/number of embryos transferred.
‡ Three cases of pregnancy loss occurred in the ZYP group, but time of occurrence was unknown.
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implantation, biochemical pregnancy, clinical preg-
nancy, pregnancy loss, cycle cancellation, and inci-
dences of maternal, fetal and neonatal complications.
Clinical pregnancy was defined as the observation of
fetal cardiac activity by vaginal ultrasonography
performed 2–3 weeks after positive serum b-hCG
results. Live birth was defined as delivering any viable
neonate at 28 weeks of gestation or more.18,19 Bio-
chemical pregnancy was defined as serum b-hCG–

positive (greater than 10 milli-international units/
mL), as measured 14 days after ET. Cycle cancellation
included cases with no embryos transferred due to
either failed oocyte retrieval or failed fertilization,
high risk of ovarian hyperstimulation syndrome, and
higher progesterone level on hCG day. Detailed rea-
sons for cycle cancellation are included in Appendix 2
(http://links.lww.com/AOG/C555, Cancellation of
embryo transfer in the intention-to-treat [ITT] popu-
lation). Clinical pregnancy rate was defined as num-
ber of clinical pregnancies per total embryo transfer
cycles. Biochemical pregnancy rate was defined as
number of patients with positive serum b-hCG preg-
nancy test results per total embryo transfer cycles. The
live birth rate was defined as number of live births per
total embryo transfer cycles. Pregnancy loss rate was
defined as number of abortions per biochemical preg-
nancies or clinical pregnancies. Implantation rate was
defined as number of gestational sacs per number of
embryos transferred. Incidences of maternal, fetal and
neonatal complications were assessed, including mod-
erate or severe ovarian hyperstimulation syndrome,
gestational diabetes mellitus, gestational hypertension,
postpartum hemorrhage, preterm delivery, congenital
anomalies, puerperal infection, stillbirth, neonatal
jaundice, neonatal infection, neonatal death, ectopic
pregnancy, and low birth weight neonate. The defini-
tions of these secondary outcomes are included in
Appendix 2 (http://links.lww.com/AOG/C555, Defi-
nitions of secondary outcomes).

Each center was assigned a trained fertility doctor
to follow the participants, perform outpatient follow-
up on the ovulation induction day, embryo transfer
day, 2 weeks after transfer, and 5 weeks after transfer,
as well as telephone follow-up after delivery to
ascertain the live birth outcome for participants who
delivered at another hospital.

We conducted a pilot study to collect preliminary
data on the clinical pregnancy rate of with the Zishen
Yutai Pill (38.3%) compared with placebo (31%) to
guide our sample size estimation. Because the live
birth rate (our primary outcome) is generally 10%
lower than the clinical pregnancy rate,20 the estimated
live birth rate was 34% for the Zishen Yutai Pill and

28% for the placebo. With 960 patients per study
group, we had greater than 80% power to detect an
absolute difference of 6% assuming a baseline rate of
live birth of 28% in the placebo group, with a signif-
icance level of .05. We increased the sample size from
960 to 1,130 to allow for a dropout rate of 15%.

We employed the ITT strategy for our primary
data analysis. Per-protocol analyses were performed
by excluding the participants who dropped out of the
study, failed to comply with the study protocol, or
canceled ET. An interim analysis was planned when
25% of the participants were recruited; however, live
birth outcome data were not available at that point,
and the interim analysis was therefore not performed.

For the comparison of outcomes, categorical data
were presented as frequency and percentage.
Between-group differences were assessed using the
x2 test or Fisher exact test for expected frequencies of
less than five, and rate ratio (RR) with 95% CIs were
presented. Continuous data were expressed as
mean6SD and were analyzed using t test or the Wil-
coxon rank-sum test as appropriate. Characteristics
that are counts of events and variables that were not
normally distributed were expressed as median with
interquartile ranges. All statistical calculations were
done using SPSS 19 for Microsoft Windows. P,.05
was considered statistically significant.

RESULTS

Overall, 2,580 patients were initially screened, and
2,265 were randomized. Recruitment was performed
between April 2014 and June 2017. Follow-up was
complete in June 2018. A total of 297 and 84
participants dropped out of the study or deviated
from the protocol before and after fresh ET, respec-
tively, including 146 of 1,131 (12.9%) in the ZYP
group and 151 of 1,134 (13.3%) in the placebo group
before fresh ET and 42 of 1,131 (3.7%) in the ZYP
group and 42 of 1,134 (3.7%) in the placebo group. A
total of 656 participants cancelled the cycle, including
314 of 1,131 (27.8%) in the ZYP group and 342 of
1,134 (30.2%) in the placebo group (Fig. 1). Appendix
2 (http://links.lww.com/AOG/C555, Cancellation of
embryo transfer in the ITT population), presents the
reasons for cycle cancellation. Characteristic of partic-
ipants were shown in Table 1, and characteristics of
cycle response details for study population were pre-
sented as in Table 2.

Table 3 presents the efficacy assessment for the
primary and secondary outcomes in the ITT analysis.
The rate of live birth was 26.8% in the ZYP group and
23.0% in the placebo group (RR of 1.16, 95% CI
1.01–1.34). Regarding the secondary outcomes,
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compared with the placebo group, the ZYP group had
higher implantation rates (36.8% vs 32.6%; RR 1.13;
95% CI 1.01–1.25) and biochemical pregnancy rates
(35.5% vs 31.1%; RR 1.14; 95% CI 1.02–1.28). The
rates of clinical pregnancy in the ZYP and placebo
groups were 31.2% compared with 27.3%, respec-
tively (RR 1.14, 95% CI 1.00–1.30). There were no
significant differences in the rates of pregnancy loss
(all P..05) (Table 3).

Table 4 presents the results of per-protocol anal-
yses for the primary and secondary outcomes. The
rates of live birth were 48.5% in the ZYP group com-
pared with 43.8% in placebo (RR 1.11; 95% CI 0.98–
1.25). Biochemical pregnancy rate was 61.6% in the
ZYP group and 56.2% in placebo group (RR 1.10;
95% CI 1.00–1.20). For clinical pregnancy, the rates
were 56.2% compared with 51.7% for the ZYP and
placebo groups, respectively (RR 1.09; 95% CI 0.98–
1.21). But the differences were not statistically signif-
icant, due to smaller sample sizes in the per-protocol
analyses than that in the ITT analysis. The implanta-
tion rate was 39.2% in the ZYP group and 34.9% in
the placebo group (RR 1.12; 95% CI 1.01–1.25).

There were no significant between-group differ-
ences in the rates of ovarian hyperstimulation syn-
drome, ectopic pregnancy, other pregnancy
complications, neonatal complications, or congenital
anomalies (Table 5).

DISCUSSION

In this randomized, double-blind, controlled clinical
trial involving 2,265 women undergoing IVF or ICSI,

the administration of the Zishen Yutai Pill compared
with placebo around the time of ovarian stimulation
and ET resulted in increased live birth rates.

This RCT showed higher implantation, biochem-
ical and clinical pregnancy rates in fresh ART cycles.
However, the exact mechanisms of the Zishen Yutai
Pill remain unknown. Controlled ovarian hyperstim-
ulation drugs could stimulate a dramatic change of sex
hormones and disrupt physiologic hormonal bal-
ance.21 The dyssynchrony between the endometrial
implantation window and embryonic development
after controlled ovarian hyperstimulation drug admin-
istration could decrease endometrial receptivity and
pregnancy rates.22,23 The Zishen Yutai Pill could alle-
viate the downregulation of HOXA10 caused by con-
trolled ovarian hyperstimulation as shown in a mouse
model study.13 Metabonomic study also indicated the
potential of the Zishen Yutai Pill in improving endo-
metrial receptivity and oocytes quality.15 It can be
hypothesized that the Zishen Yutai Pill can maintain
proper endometrial differentiation, improve uterine
receptivity and oocytes quality, thus resulting in an
elevation of implantation rates.

Previously, various TCM decoction or prepara-
tions have been shown to improve pregnancy out-
comes, highlighting the feasibility and possible
effectiveness of TCM to improve pregnancy out-
comes in RCTs, including after IVF.16,24–27 However,
trials using decoction may be inconvenient for
patients. Some trials also used different TCM formula
during treatment, which makes it difficult to compare
efficacy.25,26 In addition, most studies evaluating

Table 5. Maternal, Fetal, and Neonatal Complications in the Study Population for Intention-To-Treat
Analyses

Maternal, Fetal, and Neonatal Complications
ZYP Group
(n51,131)

Placebo Group
(n51,134)

RR, ZYP Group
(95% CI) P

Moderate or OHSS 47/1,131 (4.2) 52/1,134 (4.6) 0.91 (0.62–1.33) .617
Ectopic pregnancy among biochemical

pregnancies
8/402 (2.0) 7/353 (2.0) 1.00 (0.29–2.74) .994

Pregnancy complications 22/353 (6.2) 17/310 (5.5) 1.14 (0.62–2.10) .683
Gestational diabetes 6/353 (1.7) 8/310 (2.6) 0.66 (0.23–1.88) .431
Gestational hypertension 11/353 (3.1) 8/310 (2.6) 1.21 (0.49–2.96) .680
Others* 9/353 (2.5) 5/310 (1.6) 1.58 (0.54–4.67) .403

Preterm delivery among clinical pregnancies 65/353 (18.4) 48/310 (15.5) 1.19 (0.85–1.67) .317
Stillbirth among all deliveries 3/353 (0.8) 2/310 (0.6) 1.32 (0.22–7.83) 1.000
Congenital anomalies

†

1/400 (0.3) 4/331 (1.2) 0.21 (0.02–1.84) .182

Data are n/N (%) unless otherwise specified.
ZYP, Zishen Yutai Pill; RR, rate ratio; OHSS, ovarian hyperstimulation syndrome.
P,.05 was considered statistically significant.
* Fourteen cases of pregnancy complications were categorized as others, including five anemia, two intrahepatic cholestasis, two

hypothyroidism, two hyperthyroidism, one renal disease, one placenta previa, and one intestinal obstruction.
† Four cases of congenital anomalies were observed in placebo group, including one congenital cataract, one hydrocephalus, one patent

foramen ovale, and one dactylion. One case of hearing damage was observed in the ZYP group.
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TCM in patients with infertility use clinical pregnancy
as the primary outcome rather than live birth.25,27

This RCT addresses the limitations of previous studies
providing information on efficacy and safety of a
frequently-used TCM preparation during ART.

We found no significant differences in the rates of
pregnancy-related or neonatal complications between
groups. The safety of the Zishen Yutai Pill had been
previously assessed regarding menstruation, endo-
crine indices, body temperature, endometrium, preg-
nancy loss rate, abdominal pain, and vaginal
bleeding.28 Nonetheless, the available evidence
remains insufficient to confirm safety for all women.

The main strength of this study is that it is a
randomized, double-blind, multicenter clinical trial
with a large sample size, including fertility units across
the China mainland to explore the efficacy and safety
of the Zishen Yutai Pill during ART. In addition, the
trial had long follow-up duration, enabling the collec-
tion of live birth information and neonatal outcomes.
The treatment protocol was based on best practice
and was developed through consensus from expert
clinicians. Blinding was intact in both groups during
the whole study.

The study has several limitations. First, about
29% of the patients in each group had their cycles
cancelled. Because this study aimed to compare live
birth rates after a fresh cycle, the per-protocol
population had a large reduction in available sample
size for analysis. Second, about 18% of the patients in
each group were canceled because of the risk of
ovarian hyperstimulation syndrome in high-response
patients or higher progesterone levels on hCG day.
Previous studies have found that freeze-thaw ET
cycles have higher pregnancy rates than fresh ET in
high responders (with 15 or more oocytes retrieved)
who undergo their first IVF transfer. The median
number of oocytes in our study was 12 (interquartile
range 8–17), and almost one third of the patients were
high responders, which might result in high cancella-
tion rates. In this RCT, only fresh ETs were per-
formed, and further studies of frozen ET cycles for
the high-response patients should be performed to
determine the efficacy of the Zishen Yutai Pill on
pregnancy outcomes. Third, this study performed on-
ly day 3 ET in all patients. Therefore, these findings
might not be generalizable to all women undergoing
ET. Fourth, the current sample size was insufficient to
determine whether different subgroups (eg, those of
more advanced maternal age) would experience
larger benefits of taking the Zishen Yutai Pill when
undergoing ART (see the post hoc analysis in Appen-
dix 2, http://links.lww.com/AOG/C555). The preg-

nancy outcomes in women aged 35 years or older
will be examined in our next clinical trial (Clinical
Trial No. NCT03703700).

In summary, we found that the Zishen Yutai Pill
improved the live birth rate after fresh embryo IVF
cycles. There were no significant differences in the
rates of maternal, fetal and neonatal complications
between the ZYP and placebo groups. The mecha-
nism by which the Zishen Yutai Pill functions to
improve outcomes warrants further study.
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