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Abstract
Purpose: This descriptive analysis evaluated the 2022 assisted reproductive technol-
ogy	(ART)	data	collected	by	the	Japan	Society	of	Obstetrics	and	Gynecology	registry.
Methods and Results: In	2022	(cutoff	date	30	November	2023),	634	of	635	registered	
ART	facilities	participated;	602	implemented	ART	treatment,	with	543 630	registered	
cycles	and	77 206	neonates	 (9.1%	and	10.6%	 increases	 from	the	previous	year).	For	
fresh cycles, freeze- all in vitro fertilization and intracytoplasmic sperm injection cycles 
increased,	resulting	in	2183	and	2822	neonates,	respectively.	In	total,	275 296 cycles	
resulted	in	oocyte	retrieval,	with	158 247	(57.5%)	freeze-	all	cycles.	Total	single	embryo	
transfer	(ET)	and	singleton	pregnancy	rates	were	82.4%	and	97.2%,	respectively.	The	
singleton	live	birth	rate	was	97.4%.	The	number	of	frozen–thawed	ET	(FET)	cycles	was	
264 412,	with	98 348	pregnancies	and	72 201	neonates.	The	single	ET	rate	was	85.3%.	
The	rate	of	singleton	pregnancies	was	96.9%;	that	of	singleton	live	births	was	96.9%.	
Per	registered	cycle,	women	had	a	mean	age	of	37.6	(standard	deviation:	4.8)	years;	
210 322 cycles	(38.7%)	were	conducted	for	women	aged	≥40 years.
Conclusions: Significant	growth	 in	ART	cycles	and	outcomes	reflects	the	 impact	of	
recent expanded insurance coverage.
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assisted reproductive technologies, fertility rate, in vitro fertilization, intracytoplasmic sperm 
injections, Japan
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1  |  INTRODUC TION

Fertility rates in Japan have been trending downward over the past 
four decades,1 with rapidly declining birth rates and accelerated aging. 
By 2020, the total fertility rate in Japan had decreased to 1.33 births 
per woman,2 lower than the previous record of 1.36 in 2019 and sig-
nificantly down from the 1.44 rate in 2016.2 More recent data indicate 
that the total fertility rate in Japan has continued to decrease yearly 
to historically low rates of 1.26 and 1.20 births per woman in 2022 
and 2023.3 The World Bank reported a global fertility rate of 2.4 in 
2019, 2.3 in 2020, and 2.3 in 2022, depicting a similar global trend in 
declining fertility rates.4 The underlying causes of this phenomenon 
are complex, with a range of factors thought to have impacted fertility 
and birth rates in Japan. These may include tendencies to marry late 
or not at all,5,6 increasing trends in later childbearing that accompany 
women's empowerment in education and the workforce,7 increased 
burdens of parenting and rising costs of raising children, difficulties 
women experience in continuing to work,8 increases in the rate of ir-
regular employment,9,10 and growth of a super- aged population.11,12

The Japanese government has made extensive efforts to reverse 
these fertility trends, among which perhaps the most impactful 
measures might be the doubling of government spending on child- 
related programs and coverage of assisted reproductive technol-
ogy	 (ART)	and	male	 infertility	 treatments	by	public	 insurance	since	
April	2022.13,14 Given the increasing trend toward later childbearing, 
Japan's	 ART	 field	 has	 seen	 significant	 advancements	 and	 changes	
over the years, reflecting evolving societal attitudes and advance-
ments in medical technology.14,15 Indeed, Japan is a leading country 
in	the	use	of	ART.16	In	2021,	498 140 cycles	of	ART	were	performed	
in	 Japan,	which	 led	 to	69 797	 live	births,	 representing	 increases	of	
10.7%	and	15.5%,	respectively,	from	the	numbers	reported	in	2020.17

The Ethics Committee of the Japan Society of Obstetrics and 
Gynecology	(JSOG)	has	been	monitoring	and	reporting	developments	
in	ART	since	1986.	In	2007,	it	implemented	an	online	ART	registration	
system. The committee publishes an annual report that provides a 
comprehensive	overview	of	ART	practices,	 trends,	and	ethical	con-
siderations	 in	 Japan.	This	examination	of	data	 from	 registered	ART	
facilities may be helpful in updating policymakers, health care pro-
viders, and the public about the evolving landscape of reproductive 
medicine. The following report will examine the detailed findings and 
implications	of	the	2022	ART	data	collected	by	the	JSOG	and	com-
pare the present results with those from previous years.

2  |  MATERIAL S AND METHODS

2.1  |  Data source and data collection

The	JSOG	registry	collects	data	from	registered	ART	facilities	across	
Japan. It collects demographic and background characteristics of 
patients, clinical information such as infertility diagnosis, treatment 
information, and pregnancy and obstetric outcomes following treat-
ment	as	ART-	cycle-	specific	data.18 The present descriptive analysis 

investigated registered cycle characteristics and treatment out-
comes	using	 data	 from	 the	 Japanese	ART	 registry	 in	 2022	with	 a	
cutoff date of 30 November 2023.

2.2  |  Variables of interest

Data for the following variables by fertilization method (in vitro 
fertilization [IVF], intracytoplasmic sperm injection [ICSI], and fro-
zen–thawed	embryo	 transfer	 [FET])	were	 collected,	 analyzed,	 and	
compared with data from previous years: number of registered 
cycles,	 oocyte	 retrievals,	 embryo	 transfer	 (ET)	 cycles,	 freeze-	all-	
embryo/oocyte cycles, and numbers of pregnancies and neonates. 
Characteristics of registered cycles and pregnancy outcomes were 
described for fresh and FET cycles. Fresh cycle data were stratified 
by	fertilization	method	(i.e.,	IVF	and	ICSI).

2.3  |  Outcomes

The list and definitions of the treatment outcomes analyzed and com-
pared were as follows: pregnancy (confirmation of a gestational sac in 
utero),	miscarriage	(spontaneous	or	unplanned	loss	of	a	fetus	from	the	
uterus	before	22 weeks	of	gestation),	live	birth	(delivery	of	at	least	one	
live	neonate	after	22 weeks	of	gestation),	and	multiple	pregnancy	rates.

The pregnancy outcomes analyzed and compared were ectopic 
pregnancy, heterotopic pregnancy, artificially induced abortion, still-
birth, and fetal reduction. The following outcomes were also ana-
lyzed by patient age: pregnancy, live birth, miscarriage, and multiple 
pregnancy	rates.	Treatment	outcomes	for	FET	cycles	using	frozen–
thawed oocytes were also analyzed.

2.4  |  Statistical analysis

All	analyses	were	conducted	using	 the	STATA	MP	statistical	pack-
age,	version	18.5	(Stata,	College	Station).	Statistical	testing	was	not	
conducted as this study focuses on descriptive analysis.

3  |  RESULTS

In	 2022,	 of	 the	 635	 registered	 ART	 facilities,	 634	 participated	 in	
the	 JSOG	 registry	 and,	 of	 these,	 602	 actually	 implemented	 ART	
treatment.

Table 1 summarizes the main trends in the numbers of registered 
cycles, egg retrievals, pregnancy, and neonate births categorized by 
IVF,	ICSI,	and	FET	cycles	in	Japan	(2007–2022).	In	2022,	543 630 cy-
cles	were	 registered	 for	 IVF,	 ICSI,	 and	 FET,	 and	 a	 total	 of	 77 206	
neonates	were	recorded	in	Japan,	representing	9.1%	and	10.6%	in-
creases from the previous year. Of note, the number of IVF cycles 
registered	 increased	by	3.4%,	 and	 ICSI	 cycles	 increased	by	10.3%	
from the numbers reported in 2021.
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In	contrast	with	2021,	freeze-	all	IVF	and	ICSI	increased	by	17.7%	
and	25.1%,	 respectively.	The	number	of	neonates	born	by	 IVF-	ET	
cycles was 2183 and 2822 by ICSI, representing slight decreases 
(3.7%	and	1.0%)	from	the	previous	year.	The	continuously	increasing	
trend seen for FET cycles since 2007 was maintained in 2022, with a 
10.4%	increase.	The	number	of	FET	cycles	was	264 412,	with	98 348	
pregnancies	and	72 201	neonates.

Figure 1 shows the age distributions for all registered cycles 
and different subgroups of cycles for ET, pregnancy, and live births 
in	2022.	The	mean	patient	age	for	registered	cycles	was	37.6 years	
(standard	deviation	[SD] ± 4.8);	the	mean	age	for	pregnancy	and	live	
birth	 cycles	was	 35.7 years	 (SD ± 4.3)	 and	 35.2 years	 (SD ± 4.2),	 re-
spectively.	In	2022,	38.7%	of	ART	cycles	(210 322 cycles)	registered	
were	undertaken	 for	women	aged	40 years	or	over.	Of	note,	 there	
was	a	peak	in	registered	cycles	(46095)	among	patients	aged	42 years.

3.1  |  Treatment and pregnancy outcomes

The detailed characteristics and treatment outcomes of registered 
fresh cycles are shown in Table 2.	In	2022,	85 124	IVF	cycles,	34 581	
split-	ICSI	 cycles,	 150 958	 ICSI	 cycles	using	ejaculated	 spermatozoa,	
2277	ICSI	cycles	using	testicular	sperm	extraction	(TESE),	2628 cycles	

for	oocyte	freezing,	and	3650	other	cycles	were	registered.	In	total,	
275 296 cycles	resulted	in	oocyte	retrieval,	of	which	158 247	(57.5%)	
were	freeze-	all	cycles.	The	pregnancy	rate	was	24.6%	per	ET	cycle	of	
IVF,	and	19.2%	for	ICSI	using	ejaculated	spermatozoa.	The	total	sin-
gle	ET	rate	was	82.4%,	and	the	pregnancy	rate	following	a	single	ET	
cycle	was	22.6%.	Live	birth	rates	per	ET	were	17.4%	for	IVF,	19.0%	
for	split-	ICSI,	13.5%	for	ICSI	using	ejaculated	spermatozoa,	and	8.6%	
for	ICSI	with	TESE.	There	were	6556	singleton	pregnancies	and	4758	
singleton	 live	births.	 In	2022,	2628 cycles	 for	oocyte	 freezing	were	
registered, and 2608 oocyte retrievals were conducted. Of these, 
2402 cycles	 led	 to	 successfully	 frozen	oocytes.	 The	 singleton	preg-
nancy	rate	was	97.2%,	and	the	singleton	live	birth	rate	was	97.4%.

Table 3 summarizes the characteristics and treatment outcomes 
of	FET	cycles.	In	2022,	a	total	of	264 015 cycles	were	registered.	Of	
these,	262 146	were	registered	as	FET	cycles.	Of	the	latter,	258 217	
FETs	were	conducted.	With	a	pregnancy	rate	of	37.8%,	FET	cycles	
resulted	 in	97 664	pregnancies.	FET	cycles	 resulted	 in	24 969	mis-
carriages.	The	miscarriage	 rate	per	pregnancy	was	25.6%,	and	the	
live	birth	rate	per	FET	 increased	slightly	 to	27.0%	from	26.6%	ob-
served	in	2021.	The	single	ET	rate	was	85.3%,	somewhat	higher	than	
in	2021	(84.9%),	resulting	 in	a	slightly	 increased	pregnancy	rate	of	
38.8%	from	38.1%	in	2021.	The	rate	of	singleton	pregnancies	was	
96.9%,	and	singleton	live	births	was	96.9%.

F I G U R E  1 Distribution	of	maternal	age	from	all	registered	cycles,	cycles	for	ET,	cycles	leading	to	pregnancy,	and	cycles	leading	to	live	
births	in	2022.	Adapted	from	the	Japan	Society	of	Obstetrics	and	Gynecology	ART	Databook	2022	(https:// www. jsog. or. jp/ activ ity/ art/ 
2022_	JSOG-		ART.	pdf).	ET,	embryo	transfer.
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3.2  |  Outcomes by patient age

Table 4 shows the treatment outcomes of registered cycles by pa-
tient age in Japan in 2022. The pregnancy rate per ET exceeded 
40%	for	women	aged	between	21	and	37 years.	Gradual	decreases	
in pregnancy rates per ET were observed with increasing maternal 
age,	starting	at	age	26 years.	Rates	fell	below	30%	for	women	aged	

>41 years,	below	20%	among	women	aged	>43 years,	below	10%	for	
women aged >45 years,	and	below	5%	for	women	aged	>48 years.	
The	miscarriage	rates	tended	to	be	below	20%	for	all	women	aged	
between	 22	 and	 34 years	 and	 increased	 gradually	with	 increasing	
maternal age. Women in their early forties had miscarriage rates 
generally	between	33%	and	52%,	while	women	in	their	mid-	forties	
had	miscarriage	 rates	over	57%.	The	 live	birth	 rate	per	 registered	

TA B L E  2 Characteristics	and	treatment	outcomes	of	registered	fresh	cycles	in	assisted	reproductive	technology	in	Japan,	2022.

Variables IVF Split- ICSI

ICSI
Frozen 
oocyte Othera TotalEjaculated sperm TESE

No. of registered cycles 85 124 34 581 150 958 2277 2628 3650 279 218

No.	of	egg	retrievals	(0	or	more) 83 586 34 293 148 923 2273 2608 3613 275 296

No.	of	fresh	ET	cycles	(1	or	more) 11 951 2907 16 088 304 0 260 31 510

No. of freeze- all cycles 45 068 27 010 80 436 1368 2402 1963 158 247

No. of cycles with pregnancy 2942 752 3084 42 0 65 6885

Pregnancy rate per ET 24.6% 25.9% 19.2% 13.8% 25.0% 21.9%

Pregnancy rate per egg retrieval 3.5% 2.2% 2.1% 1.9% 1.8% 2.5%

Pregnancy rate per egg retrieval 
excluding freeze- all cycles

4.5% 3.6% 2.7% 2.6% 2.0% 3.3%

SET cycles 10 321 2529 12 721 186 220 25 977

Pregnancy following SET cycles 2586 686 2515 32 61 5880

Rate of SET cycles 86.4% 87.0% 79.1% 61.2% 84.6% 82.4%

Pregnancy rate following SET cycles 25.1% 27.1% 19.8% 17.2% 27.7% 22.6%

Miscarriages 709 158 785 14 12 1678

Miscarriage rate per pregnancy 24.1% 21.0% 25.5% 33.3% 18.5% 24.4%

Singleton pregnanciesb 2801 720 2931 41 63 6556

Multiple pregnanciesb 74 20 90 0 2 186

Twin pregnancies 73 20 88 0 0 183

Triplet pregnancies 1 0 2 0 0 3

Quadruplet pregnancies 0 0 0 0 0 0

Multiple pregnancy rate 2.6% 2.7% 3.0% 0.0% 3.1% 2.8%

Live births 2082 553 2172 26 50 4883

Live birth rate per ET 17.4% 19.0% 13.5% 8.6% 19.2% 15.5%

Total no. of neonates 2133 568 2228 26 50 5005

Singleton live births 2031 538 2113 26 50 4758

Twin live births 51 15 56 0 0 122

Triplet live births 0 0 1 0 0 1

Quadruplet live births 0 0 0 0 0 0

Ectopic pregnancies 39 4 39 1 1 84

Heterotopic pregnancies 1 0 0 0 0 1

Artificial	abortions 11 4 19 1 1 36

Still births 12 1 9 0 0 22

Fetal reductions 0 0 1 0 0 1

Cycles with unknown pregnancy 
outcomes

57 27 47 0 1 132

Abbreviations:	ET,	embryo	transfer;	ICSI,	intracytoplasmic	sperm	injection;	IVF,	in	vitro	fertilization;	SET,	single	embryo	transfer;	TESE,	testicular	
sperm extraction; ZIFT, zygote intrafallopian transfer.
aOthers include ZIFT.
bSingleton, twin, triplet, and quadruplet pregnancies were defined on the basis of the number of gestational sacs in utero.
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cycle	was	the	highest	for	women	aged	29 years	 (23.2%).	Rates	de-
clined	sharply	to	below	15.0%	at	39 years	of	age	and	below	10.0%	
among women >41 years	of	age.

Figure 2 shows the rates of pregnancy, live birth, and miscar-
riage by patient age in all registered cycles in 2022. Of note, the 
pregnancy	rate	per	ET	was	around	50%	at	ages	26	and	27	and	gen-
erally	 above	 45%	between	 ages	 28	 and	 34 years.	 There	was	 then	
a progressive decline from that point, which became even more 

marked	beyond	the	age	of	40 years,	similar	to	that	reported	 in	the	
previous year. Similar trends were observed for pregnancy and live 
birth	rates	(below	30%	and	25%,	respectively),	with	progressive	de-
clines	 starting	 as	early	 as	35 years	of	 age.	Conversely,	miscarriage	
rates	gradually	increased	from	the	early	thirties	up	to	38 years	of	age	
and increased rapidly thereafter until the late forties.

3.3  |  Treatment outcomes for FET cycles using 
frozen–thawed oocytes

Table 5 shows the primary treatment outcomes of embryo transfers 
using	frozen–thawed	oocytes	in	Japan	in	2022.	In	2022,	397 cycles	
using	 frozen–thawed	 oocytes	 were	 registered	 in	 Japan,	 of	 which	
196 FETs were actually implemented. Forty- one pregnancies were 
achieved,	with	a	pregnancy	rate	per	FET	of	20.9%	and	a	 live	birth	
rate	of	10.2%.	The	miscarriage	rate	per	pregnancy	was	39.0%.

4  |  DISCUSSION

We	described	the	characteristics	and	outcomes	of	ART	cycles	reg-
istered	in	the	Japanese	ART	registry	system	during	2022	and	com-
pared the present results with those from 202117 and previous 
years.19–22	The	main	findings	of	the	Japanese	ART	registry	in	2022	
were	as	 follows:	 in	2022,	543 630 cycles	were	 registered;	105 233	
pregnancies	and	a	total	of	77 206	neonate	births	were	recorded	by	
the JSOG in Japan.

In	2022,	there	were	significant	increases	in	ART	cycles.	IVF	cycles	
increased	by	3.4%,	 and	 ICSI	 cycles	 increased	by	10.3%.	Freeze-	all	
cycles	accounted	for	57.5%	of	cycles	with	oocyte	retrieval,	resulting	
in	a	3.7%	decrease	in	neonates	born	from	IVF-	ET	cycles	and	a	1.0%	
decrease in those born from ICSI cycles. FET cycles also increased 
by	10.4%.	A	total	of	210 322 cycles	(38.7%)	were	for	cycles	in	women	
aged	40 years	or	over.	The	total	single	ET	and	singleton	pregnancy	
rates	for	fresh	cycles	were	82.4%	and	97.2%,	respectively,	and	the	
singleton	live	birth	rate	was	97.4%.	For	frozen	cycles,	the	single	ET	
rate	was	85.3%.	The	rates	of	singleton	pregnancies	and	singleton	live	
births	were	both	96.9%.

This report also reflects the impact of the first year since the 
expansion	of	insurance	coverage	for	ART	(April	2022).	This	expan-
sion is perhaps the most impactful influence on the increase in the 
number	of	ART	treatments	in	Japan,	with	an	increased	number	of	cy-
cles	and	live	births	in	2022	(543 630	and	77 206,	respectively)	com-
pared	with	2021	(498 140	and	69 797,	respectively).17 This coverage 
marks a significant improvement in access to fertility treatments in 
Japan. It not only alleviates the financial burden on patients but also 
represents a crucial step toward equity in reproductive health care. 
For low- income couples who aspire to become parents, the cost of 
ART	can	be	prohibitively	high,	often	 leading	 to	emotional	distress	
and limiting their options. With insurance coverage, these couples 
can pursue treatments without the constant worry of overwhelm-
ing expenses, thereby fostering a more supportive environment for 

TA B L E  3 Characteristics	and	treatment	outcomes	of	frozen	
cycles in assisted reproductive technology in Japan, 2022.

Variables FET Othera Total

No. of registered cycles 262 146 1869 264 015

No. of FET 258 217 1688 259 905

No. of cycles of pregnancy 97 664 643 98 307

Pregnancy rate per FET 37.8% 38.1% 37.8%

SET cycles 220 292 1386 221 678

Pregnancy following SET 
cycles

85 432 538 85 970

Rate of SET cycles 85.3% 82.1% 85.3%

Pregnancy rate following 
SET cycles

38.8% 38.8% 38.8%

Miscarriages 24 969 181 25 150

Miscarriage rate per 
pregnancy

25.6% 28.2% 25.6%

Singleton pregnanciesb 93 406 617 94 023

Multiple pregnanciesb 3000 16 3016

Twin pregnancies 2939 16 2955

Triplet pregnancies 54 0 54

Quadruplet pregnancies 6 0 6

Quintuplet pregnancies 1 0 1

Multiple pregnancy rate 3.1% 2.5% 3.1%

Live births 69 834 435 70 269

Live birth rate per FET 27.0% 25.8% 27.0%

Total no. of neonates 71 733 446 72 179

Singleton live births 67 646 424 68 070

Twin live births 2018 11 2029

Triplet live births 17 0 17

Quadruplet live births 0 0 0

Ectopic pregnancies 476 1 477

Heterotopic pregnancies 23 0 23

Artificial	abortions 436 4 440

Stillbirths 239 5 244

Fetal reductions 18 0 18

Cycles with unknown 
pregnancy outcomes

1430 8 1438

Abbreviations:	FET,	frozen–thawed	embryo	transfer;	SET,	single	
embryo transfer.
aIncluding	cycles	using	frozen–thawed	oocytes.
bSingleton, twin, triplet, and quadruplet pregnancies were defined on 
the basis of the number of gestational sacs in utero.
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family planning. In addition, young couples, who may be navigating 
the challenges of establishing their careers and finances, also stand 
to benefit significantly. By reducing the out- of- pocket costs associ-
ated	with	ART,	insurance	coverage	enables	them	to	make	informed	
decisions about starting a family without the immediate pressure of 
financial constraints.

Additionally,	 the	 implementation	 of	 the	 “High-	cost	 Medical	
Expense Benefit” is a noteworthy aspect of this initiative. If the co-
payment, calculated on the basis of certain standards, exceeds the 
maximum, the excess amount will be paid as High- cost Medical Care 
Benefits. This program provides further financial support to indi-
viduals who face very high medical expenses, ensuring that those 
requiring	 extensive	 ART	 services	 are	 not	 unduly	 burdened.23 By 
minimizing the financial risks associated with fertility treatments, 
this benefit can enhance treatment adherence and, ultimately, im-
prove reproductive outcomes.

Some patients may face greater financial strain, even under the 
new insurance coverage system. Several local governments have 
started	offering	subsidies	for	advanced	ART	treatments	not	covered	
by	public	insurance.	Such	treatments	are	combined	with	ART	proce-
dures and are usually paid for entirely by the patient. The effect of 
those additional subsidies—especially for boosting the fertility rate—
are, as yet, unknown. Despite being the most accessible region for 

ART	treatments,	Tokyo	has	the	lowest	fertility	rate.24 This suggests 
that	simply	reducing	the	financial	burden	of	ART	may	not	be	enough	
to improve fertility trends.

The current system is well organized, but concerns have been 
raised	 about	 developing	 new	 ART	 treatments.	 Individual	 clinics	
usually	 innovate	 and	 develop	 new	ART	 treatments,	 but	 insurance	
coverage seems to focus on standardized procedures. This could be, 
in part, because standardized treatments have established success 
rates and are easier to regulate and cover under insurance policies. 
As	new	treatments	emerge,	 integrating	them	into	the	existing	sys-
tem,	which	currently	leans	toward	standard	ART,	may	pose	certain	
challenges.

Another	important	factor	that	may	limit	families	from	receiving	
the	ART	insurance	coverage	benefit	is	that	the	couple's	relationship	
is also scrutinized.25 In Japan, there is no specific legislation govern-
ing	the	use	of	third-	party	gametes	or	embryos	for	ART.	JSOG	pro-
vides guidelines, but these are not legally binding.26,27 Thus, ongoing 
discussion is needed regarding the creation of more comprehensive 
regulations.28

In 2022, out of 2628 oocyte freezing cycles, 2402 resulted in 
successfully	frozen	oocytes,	while	in	2021,	out	of	1103 cycles,	830	
resulted in the successful freezing of oocytes. This represents suc-
cess	rates	of	approximately	91.4%	in	2022	and	approximately	75.2%	

F I G U R E  2 Pregnancy,	live	birth,	and	miscarriage	rates	according	to	patient	age	in	all	registered	cycles	2022.	Adapted	from	the	Japan	
Society	of	Obstetrics	and	Gynecology	ART	Databook	2022	(https://	www.	jsog.	or.	jp/	activ	ity/	art/	2022_	JSOG-		ART.	pdf).	ET,	embryo	transfer.
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in 2021, indicating a considerable increase in the success rate of oo-
cyte freezing from 2021 to 2022.17

Several factors could contribute to this improvement. Fertility 
preservation in Japan, especially for medical reasons such as can-
cer, has become more popular. The Japanese government has es-
tablished subsidy systems to support this. Patients can apply for 
subsidies from both local and central governments to help cover the 
costs	of	fertility	preservation	and	subsequent	ART.29,30	Advances	in	
cryopreservation techniques, such as vitrification, have improved 
oocyte survival rates during freezing and thawing,31,32 with live 
birth rates varying based on the age at which oocytes were frozen.31 
The higher number of oocyte freezing in 2022 compared with 2021 

underscores the positive impact of both technological advance-
ments	and	diffusion	of	fertility	preservation	using	ART	in	Japan.

The pregnancy rate per FET cycle has shown a secular trend, 
with	 a	 slight	 increase	 from	36.9%	 in	2021	 to	37.8%	 in	2022.	This	
trend is an interesting finding and might be influenced by the intro-
duction	of	 preimplantation	genetic	 testing	 for	 aneuploidy	 (PGT-	A)	
in Japan, following a clinical trial conducted by the JSOG.33	PGT-	A	
helps select chromosomally normal embryos, potentially improving 
implantation and pregnancy rates per embryo transfer.34 Because 
of this technique, the single ET rate might increase for FET. In the 
future, it may be beneficial to assess pregnancy rates separately by 
PGT-	A	status	in	FET	cycles.

This study has some strengths and limitations that have been 
previously reported.17

The	main	 strength	 is	 that	 registered	 ART	 facilities	 nationwide	
must provide annual reports, leading to high reporting compliance. 
Furthermore, the standardization of procedures and definitions for 
cycle-	specific	 information	 across	 registered	 ART	 facilities	 has	 re-
duced	reporting	bias.	A	major	limitation	is	that	some	data	for	which	
collection is not standardized, such as background information, may 
be more likely incomplete or missing. Furthermore, the registration 
procedure	 is	 somewhat	 cumbersome	 in	 that	 participating	ART	 fa-
cilities are assumed to register cycle- specific information manually 
one- by- one. Therefore, it is possible that burdens relating to data 
input are very high and that errors might occur. To address this, the 
JSOG has launched a subcommittee to debate an effective registra-
tion system from 2024, and aims to introduce a batch registration 
system in the near future.

The	 2022	 ART	 data	 analysis	 from	 the	 Japanese	 ART	 registry	
administered	by	the	JSOG	highlights	significant	growth	in	ART	cy-
cles and outcomes, reflecting the impact of the recent expansion 
of	insurance	coverage.	Despite	the	increase	in	ART	cycles,	success	
rates and outcomes vary by age, emphasizing the need for continued 
advancements	and	monitoring	regarding	ART	treatments.	The	data	
underscore	 the	 importance	 of	 age	 in	 ART	 outcomes,	 with	 higher	
pregnancy and live birth rates among younger age groups. The ex-
pansion of insurance coverage and local government subsidies have 
contributed	to	a	notable	increase	in	ART	use	in	Japan.	However,	fi-
nancial strain and regional disparities in fertility rates suggest that 
further measures are needed to address underlying challenges and 
improve overall fertility trends. This annual analysis is essential to 
comprehending	the	changing	trends	and	patterns	in	ART,	especially	
given the continuously declining fertility rate, growing elderly popu-
lation, and decreasing population growth worldwide, particularly in 
Japan.	As	Japan	continues	to	lead	ART,	integrating	new	treatments	
into the standardized insurance- covered procedures will be crucial. 
Addressing	 the	 financial	 and	 logistical	 barriers	 faced	 by	 patients,	
especially in regions with lower fertility rates, will be essential for 
sustaining	and	enhancing	the	success	of	ART	programs.
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thawed oocyte in assisted reproductive technology in Japan, 2022.

Variables
Embryo transfers using 
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SET cycles 120

Pregnancy following SET cycles 29
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Singleton pregnanciesa 36

Multiple pregnanciesa 1

Twin pregnancies 1

Triplet pregnancies 0

Quadruplet pregnancies 0

Multiple pregnancy rate 2.7%

Live births 20

Live birth rate per ET 10.2%

Total number of neonates 22

Singleton live births 18

Twin live births 2

Triplet live births 0

Quadruplet live births 0

Ectopic pregnancies 0

Intrauterine pregnancies coexisting 
with ectopic pregnancy

0

Artificial	abortions 1

Still births 1

Fetal reductions 0

Cycles with unknown pregnancy 
outcomes

2

Abbreviations:	ET,	embryo	transfer;	SET,	single	embryo	transfer.
aSingleton, twin, triplet, and quadruplet pregnancies were defined on 
the basis of the number of gestational sacs in utero.
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