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Since the birth of the first in vitro fertili-
sation (IVF) baby in 1978, there have been
over 12million babies born from IVF glob-
ally.! The first IVF baby in mainland China
was born at Peking University Third Hospital
in 1988; nowadays, more than 300 000 IVF
babies are born in China per year. Intracy-
toplasmic sperm injection (ICSI) was intro-
duced in 1992 in which conventional IVF
(c-IVF) had failed in severe male infertile
couples (figure 1).2 Over the past 30 years, the
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Figure 1
fertilisation; ICSI, intracytoplasmic sperm injection.

use of ICSI has increased and now accounts
for nearly two-thirds of IVF cycles worldwide,
including 70% in Europe and North America,
and nearly 100% in some low-income and
middle-income countries.® However, the male
factor solely or partly contributes to 30~50%
of couples with infertility,*® with severe male
factor only affecting up to 30% of those with
male infertility.®” The current utilisation of
ICSI is far beyond the proportion of severe
male factors among infertile couples.® In
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Sketch map of c-IVF and ICSI fertilisation procedures. c-IVF, conventional in vitro
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addition, fewer applications of ICSI in China did not result
in a low fertility rate for infertile patients without severe
male factors, which would give rise to controversy about
ICSI or conventional IVF for fertilisation during assisted
reproductive technology (ART) in this population.

A multicentre randomised clinical trial’ was imple-
mented and published in The Lancet recently. Between
April 2018 and November 2021, 2387 couples from 10
reproductive medicine centres in China were randomised
to the ICSI group (n=1184) and the c-IVF (n=1203)
group. After excluding couples who were ineligible,
randomised twice or withdrew consent, 2329 couples
were included in the primary analysis (1154 in the ICSI
group and 1175 in the ¢-IVF group). Live birth after the
first embryo transfer occurred in 390 couples (33.8%)
in the ICSI group and 430 couples (36.6%) in the c-IVF
group (adjusted risk ratio (aRR) 0.92; 95% CI: 0.83 to
1.03). Total fertilisation failure rates were not statisti-
cally significantly different between groups (42 (3.6%) vs
56 (4.8%), aRR 0.77, 95% CI: 0.52 to 1.14). Compared
with the c-IVF group, the ICSI group had fewer available
embryos on day 3 (4 (2-8) vs 5 (2-9), adjusted p=0.0009)
and a lower implantation rate (564 of 1642 (34.3%) vs
620 of 1644 (37.7%), RR 0.91, 95% CI: 0.83 to 1.00). The
incidences of maternal and neonatal complications were
comparable. Post-hoc analysis of cumulative pregnancy
outcomes showed that the cumulative live birth rate of
embryos transferred within 12 months after randomisa-
tion in the ICSI group was lower than that of the c-IVF
group (514 (44.5%) vs 598 (50.9%); aRR 0.88, 95% CI:
0.81 to 0.96). As of 31 August 2023, the cumulative live
birth rate in the ICSI group remained lower than in the
c-IVF group (539 (46.7%) vs 618 (52.6%); aRR 0.89,
95% CI: 0.82 to 0.97). The Kaplan-Meier survival curve
also showed that the cumulative ongoing pregnancy rate
leading to live birth in the ICSI group was lower than that
of the ¢-IVF group (log-rank p=0.0073; adjusted HR 0.86,
95% CI: 0.76 to 0.96).

This randomised trial’ showed that in infertile couples
with non-severe male factors, ICSI does not improve
live birth rates compared with c-IVF. A similar trial from
Viet Nam published in The Lancet' also affirmed the
equivalence of conventional IVF and ICSI in couples
with female infertility factors and male partners with
basic semen parameters (ie, sperm concentration and
motility) within the WHO reference ranges. Since 1CSI
is a more invasive procedure, associated with additional
costs and a potential increased risk to offspring health,
¢-IVF should be recommended as the choice of treat-
ment for infertile couples with non-severe male factors.

Health issues in infants are key focus of ART, both in
¢-IVF and ICSI. Data in this randomised trial’ comparing
health outcomes based on fertilisation methods remain
insufficient. A Nordic study'' from the CoNARTaS
group found the risk of major malformations in live-
born singletons to be slightly higher after fresh ICSI
compared with fresh IVF. These findings should be
considered when choosing the ART method for couples

without male factor infertility. Another big data cohort
study'? showed the rates of congenital malformations
in ¢-IVF and ICSI were comparable, as indicated by the
adjusted OR of 1.098 (95% CI 0.787, 1.532). The rates of
specific malformations based on the International Statis-
tical Classification of Diseases and Related Health Prob-
lems 10th Revision were also comparable between ICSI
and IVF. Itis evident that additional trials and studies are
needed to address these gaps in data on infant health
after ART.

These research findings will provide the best evidence-
based basis for international guidelines, further stan-
dardise the indications of ICSI technology, avoid abuse
of ICSI technology, and improve the standardisation
and safety of ART. Meanwhile, appropriate choice will
reduce the cost of infertility treatment, and help to
benefit more infertile couples and families.

The Lancet invited Professor Sandro C Esteves from
Androfert Reproductive Center in Campinas, Brazil,
and Professor Peter Humaidan, a reproductive endocri-
nologist from Fertility Clinic at Skive Regional Hospital
of Aarhus University in Denmark, to write a comment'
to provide in-depth interpretation of the results of the
study” and the utilisation of ICSI in ART. It is pointed out
that this study provides level 1 evidence for reproductive
medicine practitioners in the treatment of non-severe
male infertility by conducting a large-scale, multicentre
randomised controlled trial. It is also pointed out that
with the rapid development of emerging technolo-
gies, the conventional semen analysis methods widely
adopted globally and recommended by the WHO, as
well as the evaluation methods for male infertility, need
to be further innovated. Factors such as sperm DNA
or epigenetic defects, endocrine parameters, lifestyle,
environmental exposure, medication and anatomical
pathology need to be considered.

Contributors RL planned, conducted and modified this article. RY was in charge of
preparing and modifying the manuscript.

Funding This work was funded by the National Key Research and Development
Program (2022YFC2702500).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; internally peer reviewed.

Open access This is an open access article distributed in accordance with

the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided the
original work is properly cited, appropriate credit is given, any changes made
indicated, and the use is non-commercial. See http://creativecommons.org/
licenses/by-nc/4.0/.

ORCID iDs
Rong Li http://orcid.org/0000-0003-0305-5579
Rui Yang http://orcid.org/0000-0002-6381-5202

2

Li R, Yang R. Gynecol Obstet Clin Med 2024;4:¢000023. doi:10.1136/gocm-2024-000023

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 9202 ANt 92 uo wod g wooby//:sdny woly papeojumoq 20z aunt TT U0 £20000-7202-Wwo0b/9eTT 0T Se payslignd 1sii :8UIdIpaA [edlul]) sou8isqO pue ABojodauio


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0305-5579
http://orcid.org/0000-0002-6381-5202

REF
1

ERENCES

At least 12 million babies’ since the first IVF birth in 1978, 2023.
Available: https://www.focusonreproduction.eu/article/ESHRE-News-
COP23_adamson [Accessed 6 Aug 2023].

Palermo G, Joris H, Devroey P, et al. Pregnancies after
intracytoplasmic injection of single Spermatozoon into an Oocyte.
Lancet 1992;340:17-8.

Chambers GM, Dyer S, Zegers-Hochschild F, et al. International
Committee for monitoring assisted reproductive Technologies
world report: assisted reproductive technology, 2014. Hum Reprod
2021;36:2921-34.

Agarwal A, Baskaran S, Parekh N, et al. Male infertility. Lancet
2021;397:319-33.

Centers for Disease Control and Prevention. Assisted reproductive
technology: fertility clinic and national summary report. 2022. 2020.
Available: https://www.cdc.gov/art/reports/2020/pdf/Report-ART-
Fertility-Clinic-National-Summary-H.pdf [Accessed 5 Aug 2023].
Cooper TG, Noonan E, von Eckardstein S, et al. World health
organization reference values for human semen characteristics. Hum
Reprod Update 2010;16:231-45.

Mazzilli R, Vaiarelli A, Dovere L, et al. Severe male factor in in vitro
fertilization: definition, prevalence, and treatment. Asian J Androl
2022;24:125-34.

8

9

Qiao J, Feng HL. Assisted reproductive technology in China:
compliance and non-compliance. Trans/ Pediatr 2014;3:91-7.

Wang Y, Li R, Yang R, et al. Intracytoplasmic Sperm injection versus
conventional in-vitro Fertilisation for couples with infertility with non-
severe male factor: a Multicentre, open-label, randomised controlled
trial. Lancet 2024;403:924-34.

Dang VQ, Vuong LN, Luu TM, et al. Intracytoplasmic Sperm
injection versus conventional in-vitro Fertilisation in couples with
infertility in whom the male partner has normal total Sperm count
and motility: an open-label, randomised controlled trial. Lancet
2021;397:1554-63.

Henningsen A-KA, Opdahl S, Wennerholm U-B, et al. Risk of
congenital malformations in live-born Singletons conceived with
ICSI: a Nordic study from the Conartas group. Fertility and Sterility
2023;120:1033-41.

Zhang N, Tian T, Li J, et al. A comparison of pregnancy outcomes
and congenital malformations in offspring between patients
undergoing intracytoplasmic Sperm injection and conventional in
vitro fertilization: a retrospective cohort study. Fertil Steril 2024.
Esteves SC, Humaidan P. Conventional in-vitro Fertilisation

versus intracytoplasmic Sperm injection for male infertility. Lancet
2024;403:880-1.

Li R, Yang R. Gynecol Obstet Clin Med 2024;4:¢000023. doi:10.1136/gocm-2024-000023

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Aq 9202 ANt 92 uo wod g wooby//:sdny woly papeojumoq 20z aunt TT U0 £20000-7202-Wwo0b/9eTT 0T Se payslignd 1sii :8UIdIpaA [edlul]) sou8isqO pue ABojodauio


https://www.focusonreproduction.eu/article/ESHRE-News-COP23_adamson
https://www.focusonreproduction.eu/article/ESHRE-News-COP23_adamson
http://dx.doi.org/10.1016/0140-6736(92)92425-f
http://dx.doi.org/10.1093/humrep/deab198
http://dx.doi.org/10.1016/S0140-6736(20)32667-2
https://www.cdc.gov/art/reports/2020/pdf/Report-ART-Fertility-Clinic-National-Summary-H.pdf
https://www.cdc.gov/art/reports/2020/pdf/Report-ART-Fertility-Clinic-National-Summary-H.pdf
http://dx.doi.org/10.1093/humupd/dmp048
http://dx.doi.org/10.1093/humupd/dmp048
http://dx.doi.org/10.4103/aja.aja_53_21
http://dx.doi.org/10.3978/j.issn.2224-4336.2014.01.06
http://dx.doi.org/10.1016/S0140-6736(23)02416-9
http://dx.doi.org/10.1016/S0140-6736(21)00535-3
http://dx.doi.org/10.1016/j.fertnstert.2023.07.003
http://dx.doi.org/10.1016/j.fertnstert.2024.01.025
http://dx.doi.org/10.1016/S0140-6736(23)02583-7

	Is intracytoplasmic sperm injection an add-­on to conventional in vitro fertilisation for infertility without severe male factors?
	References


