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[ Abstract ] Approximately 18% of couples in China are affected by
infertility, of which the male factor accounts for approximately 40%—-50%.
Numerous factors contribute to male infertility, among which abnormal sperm
quality is the primary one. Teratozoospermia is a predominant cause of male
infertility, and its diagnosis relies on precise laboratory evaluation of sperm
morphology. Currently, the diagnosis of teratozoospermia faces several challenges,
including insufficient clinical awareness, inconsistent diagnostic criteria and
methods, variability in technical proficiency among laboratory personnel coupled
with subjective interpretation of results, lack of standardized diagnostic processes,
inadequate etiological testing, absence of uniform guidelines for report
interpretation, and poor coordination between laboratories and clinical
departments. In light of this, the Reproductive Andrology Group of the
Reproductive Medicine Professional Committee of Chinese Medical Doctor
Association has initiated the development of this guideline, incorporating
multidisciplinary and multicentre experts, following evidence-based methodology.
This guideline adheres to the existing international and domestic guideline
development and reporting standards, providing recommendations for laboratory
testing and clinical practice regarding teratozoospermia.

[ Key words ] Infertility, male; Teratozoospermia; Laboratory diagnosis;

Assisted reproduction; Guideline
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Reproductive immunology: where we stand and where we are heading
Diao Lianghui’, Yao Yuangqing?
1 Shenzhen Key  Laboratory  of  Reproductive  Immunology  for
Peri-implantation,Shenzhen Zhongshan Institute for Reproductive Medicine and
Genetics, Clinical Research Center for Reproductive Medicine, Shenzhen Zhongshan
Obstetrics & Gynecology Hospital, Shenzhen 518045, China; 2 Department of
Obstetrics & Gynecology, People's Liberation Army General Hospital, Beijing 100853,
China
Corresponding author: Yao Yuanqing, Email: yqyao@126.com

[ Abstract ] Reproductive immunology has evolved considerably since
Medawar posed the "immunological paradox of pregnancy” in 1953, transitioning
from classical immune hypotheses to an evidence-based discipline. Early
conceptual models, including the protective antibody hypothesis and the helper T
cell (Th) 1/Th2 paradigm, facilitated the rapid clinical adoption of empirical
immunotherapies. However, the lack of high-quality randomized controlled trial
(RCT) evidence has led to sustained scrutiny of their efficacy. The largest RCT to
date demonstrated no benefit of prednisone over placebo for live birth rates in
patients with recurrent implantation failure, underscoring the fundamental

mismatch between systemic immunosuppression and the compartmentalized



nature of immune regulation at the maternal-fetal interface. Meanwhile,
technological advances have opened new avenues for mechanistic investigation.
Over the past three years, notable progress has been made in four areas: 1) spatial
multi-omics dissection of the maternal-fetal interface, including spatiotemporal
atlas construction in early pregnancy and the identification of CCR8-positive
decidual regulatory T cells (Treg); 2) immunometabolism and maternal-fetal
tolerance, revealing the role of CD36-mediated lipid metabolic pathways in
miscarriage pathogenesis; 3) trained immunity and epigenetic regulation, with
pregnancy-trained decidual natural Kkiller cells shown to confer enhanced
antimicrobial protection; and 4) microchimerism and pregnancy immune memory,
uncovering the displacement dynamics of fetal microchimeric cells across
successive pregnancies and their association with Treg maintenance. On the clinical
front, national and international guidelines and consensus statements have also
been updated in parallel, progressively strengthening the evidence base for
translating basic discoveries into practice. In this paper, we outline the
developmental trajectory of the field, examine the translational challenges it
currently faces, and discuss future directions toward precision immune
intervention in reproductive medicine.

[Key words] Reproductive immunology; Maternal-fetal interface; Inmune
tolerance; Immunometabolism; Recurrent pregnancy loss; Recurrent implantation
failure

Fund program: National Natural Science Foundation of China (82371684)
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Progress in immunometabolic regulation mechanisms at the maternal-fetal
interface during early pregnancy
Hou Pingping, Yang Liangliang, Yao Jun, Jiang Xiangxiang
Department of Obstetrics and Gynecology, the First Affiliated Hospital of Anhui
Medical University;, NHC Key Laboratory of Study on Abnormal Gametes and
Reproductive Tract, Hefei 230022, China
Corresponding author: Jiang Xiangxiang, Email: jiangxx@ahmu.edu.cn

[Abstract] The immunometabolic microenvironment at the maternal-fetal
interface during early pregnancy is essential for the establishment and
maintenance of gestation. This review systematically summarizes the
immunometabolic regulatory networks governing key cellular components of the
interface, including decidual immune cells and trophoblasts, and delineates their
pathological mechanisms in recurrent spontaneous abortion (RSA). Under
physiological conditions, decidual macrophages, natural killer cells, and
neutrophils undergo precise metabolic reprogramming (such as glycolysis,

oxidative phosphorylation and purine metabolism) to sustain lineage-specific



functional polarization and dynamic homeostasis. Through human leukocyte
antigen-mediated recognition, cytokine communication, and the exchange of
metabolites such as lactate and adenosine, these cells cooperate with trophoblasts
to establish immune tolerance. However, in RSA, this network becomes multi-level
dysregulated, characterized by macrophage skewing toward a pro-inflammatory
M1 phenotype and impaired trophoblast invasion driven by aberrant
metabolism-epigenetic coupling. This review aims to summarize both physiological
mechanisms and pathological findings, underscoring the central role of
immunometabolic disruption in RSA and offering perspectives for developing
therapeutic strategies targeting cellular metabolism at the maternal-fetal interface.

[ Key words ] Macrophage; Abortion, habitual; Maternal-fetal interface;
Immunometabolism; Trophoblast
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Role of immune cell abnormalities at the maternal-fetal interface in
unexplained recurrent implantation failure and progress in targeted therapy
Xiong Yujing, Su Xiaoxiao, Wang Xiaohong
Department of Obstetrics and Gynecology, Tangdu Hospital Air Force Medical
University, Xi'an 710038, China
Corresponding author: Wang Xiaohong, Email: wangxh919@fmmu.edu.cn

[Abstract] Recurrent implantation failure (RIF) is a core challenge in the
clinical application of assisted reproductive technology. Among these cases,
30%-50% have unknown etiologies and are defined as unexplained RIF (uRIF), for
which clinical management lacks clear therapeutic targets. Successful embryo
implantation depends on the finely-tuned immune network at the maternal-fetal
interface, and dysregulation of this network is one of the important pathogenic
mechanisms of uRIF. Natural killer cells, macrophages, and T lymphocytes serve as
core immune components at the maternal-fetal interface, maintaining implantation
homeostasis through the coordinated regulation of inflammatory responses,
vascular remodeling, and immune tolerance. This review systematically describes
the physiological functions of these immune cells during normal embryo
implantation and their pathological alterations in the context of uRIF, explores the
interplay between immune cell dysfunction and abnormalities in
estrogen/progesterone signaling as well as changes in the local metabolic
microenvironment, and summarizes existing immunomodulatory interventions
and their therapeutic evidence. By systematically synthesizing the relevant immune
mechanisms and clinical evidence, this review aims to provide a theoretical
reference for mechanistic research and individualized clinical management of uRIF.

[ Key words ] Natural killer cells; Macrophages; T lymphocytes;
Immunotherapy; Recurrent implantation failure; Maternal-fetal interface; Immune
microenvironment
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Metabolic regulation mechanisms of decidual macrophages in recurrent
spontaneous abortion and clinical intervention strategies
Zhang Yijun', Li Wenxuan?, Rao Hanyu?, Xu Xianghong’, Jin Liping?
1 Clinical and Biological Sample Resource Center, Shanghai Key Laboratory of
Maternal Fetal Medicine, Shanghai First Maternity and Infant Hospital, School of
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[ Abstract ] As the second most abundant immune cells in the decidua,
decidual macrophages participate in embryo implantation, placental vascular
remodeling, and the establishment of maternal-fetal tolerance. Dysregulation of
decidual macrophage polarization and function contributes to recurrent
spontaneous abortion (RSA) pathogenesis. Recent evidence shows that metabolic
reprogramming, which modulates key pathways such as glycolysis, fatty acid
oxidation, and amino acid metabolism, critically influences macrophage functions,
thereby serving as a crucial link between immunity and metabolism. Elucidating
how metabolic reprogramming induces dysfunction of decidual macrophages and
developing metabolism-targeted precision intervention strategies hold promise for

providing new perspectives and strategies for the diagnosis and treatment of RSA.
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Research progress on the regulation of immune microenvironment by
uterine decidual natural Killer cells and their involvement in the occurrence
of pregnancy-related diseases
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[ Abstract] The dynamic balance of the maternal fetal interface immune
microenvironment is one of the key factors regulating the pregnancy process.
Uterine decidual natural killer (dNK) cells, as the core immune cells at the
maternal-fetal interface, play an irreplaceable role in maintaining the homeostasis
of the immune microenvironment. In recent years, studies have shown that dNK
cells construct a precise intercellular interaction network with decidual
macrophages, T lymphocytes, trophoblast cells, vascular cells, and stromal cells,
regulating core physiological processes such as endometrial receptivity, embryo
implantation, and spiral artery remodeling. When the immune microenvironment
is imbalanced, it is easy to induce pregnancy-related diseases such as recurrent
spontaneous abortion, preeclampsia, and recurrent implantation failure. This
article reviews the interaction mechanisms between dNK cells and other primary
cells at the maternal-fetal interface, as well as their role in the pathogenesis of
pregnancy-related diseases, in order to provide reference for the mechanism
research and clinical diagnosis and treatment of these diseases.

[ Key words ] Maternal-fetal interface; Uterine natural Killer cells;

Immune microenvironment; Cell interaction; Pregnancy-related diseases
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Impact of systemic lupus erythematosus on ovarian function in females
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[Abstract]  Systemic lupus erythematosus (SLE) is a chronic multisystem
autoimmune disease that occurs frequently in women of reproductive age.
Although advances in treatment have significantly improved long-term survival,
SLE continues to pose substantial risks to the female reproductive system,
particularly ovarian function, representing a major clinical challenge. This review
systematically synthesizes current evidence on SLE-associated ovarian dysfunction
and highlights emerging strategies for fertility preservation. Key findings confirm
that SLE patients exhibit a higher prevalence of menstrual disorders, diminished
ovarian reserve, and premature ovarian insufficiency compared with the healthy
population. In contrast, associations between SLE and menarcheal age, menopausal
age, or ovarian cancer risk continue to be debated. Mechanistically, ovarian
impairment involves a triad of autoimmune injury, endocrine dysregulation, and
medication-induced gonadotoxicity, most notably from cyclophosphamide.
Importantly, this review underscores the necessity of integrating proactive ovarian
monitoring and fertility preservation approaches, such as gonadotropin-releasing
hormone agonists and assisted reproductive technologies, into the routine care of
reproductive-aged SLE patients. By providing a clinically oriented framework, this
review aims to inform evidence-based management that safeguards both health
and fertility in women with SLE.

[ Key words ] Lupus erythematosus, systemic; Premature ovarian
insufficiency; Cyclophosphamide; Diminished ovarian reserve
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Role of endometrial microbiota in uterine aging: current research and
advances
Zeng Zhonghong, Yu Yang, Pan Heng
Center for Reproductive Medicine, Peking University Third Hospital, Beijing 100191,
China
Corresponding author: Pan Heng, Email: hep2007 @bjmu.edu.cn

[ Abstract ] In recent years, the endometrial microbiota has gained
increasing recognition as a "new organ" crucial in maintaining endometrial
homeostasis, alongside traditional factors such as immunity, vascular function, and
endocrine regulation. Emerging evidence suggests that dysbiosis of the
endometrial microbiota may accelerate uterine aging through multiple mechanisms,
including the induction of chronic inflammation, disruption of the local immune
microenvironment, and impairment of epithelial cell function. Consequently,
targeted modulation of the microbiota holds promise as a novel therapeutic
strategy to delay uterine aging and enhance endometrial receptivity. This article
aims to systematically elucidate the fundamental characteristics of the endometrial
microbiota and its mechanistic interactions with uterine aging, while also offering
perspectives on recent advances in microbiota-targeted interventions. Ultimately, it
seeks to provide new insights for improving reproductive outcomes.

[ Key words ] Endometrium; Microbiota; Uterine aging; Reproductive

medicine
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Research progress on the application of isolation barriers in the prevention
and treatment of intrauterine adhesions and their immunoregulatory
mechanisms
Lou Qiangian, Wu Bingbing, Xu Jian
Reproductive Medicine Center, the Fourth Affiliated Hospital, Zhejiang University of
Medicine, Yiwu 322000, China
Corresponding author: Xu Jian, Email: xuj@zju.edu.cn

[ Abstract ] Intrauterine adhesions, often induced by uterine surgery or
infection, are a common gynecological condition that can severely impact female
fertility. Currently, hysteroscopic transcervical resection of adhesion is the
preferred clinical treatment. However, due to the high recurrence rate of adhesions
postoperatively, the application of barrier materials has become crucial for
preventing adhesion recurrence. This article reviews the types of barrier materials

used in the prevention and treatment of intrauterine adhesions, including physical



barriers (such as intrauterine devices, balloons, anti-adhesion membranes, and
mechanical scaffolds) and biological barriers (such as hydrogels, biological
scaffolds, and amniotic membranes), analyzes their characteristics and
mechanisms, evaluates their efficacy in preventing re-adhesion and promoting
endometrial repair, aiming to provide references for the selection of anti-adhesion
barriers and promote the development of precise and personalized approaches for
the prevention and treatment of intrauterine adhesions.

[ Key words ] Intrauterine adhesions; Re-adhesion prevention;
Endometrial repair; Immunomodulation
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Role of testicular macrophages in the resolution of testicular inflammation
and fibrosis: mechanisms and clinical implications
Zhang Yiming?, Zhou Zhenyu?, Jin Zhenyu', Wang Ming?
I Department of Urology, the First Affiliated Hospital of Zhengzhou University,
Zhengzhou 450052, China; ? Medical Research Center, the First Affiliated Hospital of
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Corresponding author: Wang Ming, Email: wangmingheda@163.com

[ Abstract ] As pivotal components of the testicular immune
microenvironment, testicular macrophages (TM) play an essential role in
maintaining immune homeostasis and orchestrating inflammatory responses.
Recent advances in reproductive immunology have highlighted the critical
involvement of TM in driving the initiation, progression, and eventual fibrosis of
testicular inflammation — pathological changes that significantly compromise
testicular function and male reproductive health. testicular function and male
reproductive health. Despite this, the precise immunoregulatory mechanisms and
the signaling cascades driving fibrosis remain elusive, thereby hindering the
development of optimized clinical interventions. This review systematically
elucidates the biological characteristics of TM, covering their ontogeny, distribution,
phenotypes, and functional plasticity. We further dissect the complex molecular
signaling pathways through which TM interact with resident cells to initiate and
mediate inflammation and propagate fibrotic remodeling. Finally, by synthesizing
emerging clinical evidence, we evaluate the potential of TM as diagnostic
biomarkers and therapeutic targets. This review aims to provide a theoretical
foundation and identify novel directions for the diagnosis, management, and
translational research of testicular inflammation and fibrosis-associated disorders.

[ Key words ] Infertility, male; Testicular macrophage; Testicular
inflammation; Fibrosis; Imnmunomodulation; Targeted therapy
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Comparison of assisted reproductive outcomes between PPOS and GnRH
antagonist protocols in PGT-A cycles
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[ Abstract] Objective To evaluate the impact of progesterone-primed

ovarian stimulation (PPOS) versus gonadotropin-releasing hormone antagonist



(GnRH-A) protocols on assisted reproductive outcomes in preimplantation genetic
testing for aneuploidy (PGT-A) cycles. Methods This single-center retrospective
cohort study included 1 092 assisted reproductive cycles that underwent PGT-A
and controlled ovarian stimulation with either the PPOS or GnRH-A protocol
between January 2018 and January 2025 at the Reproductive Health Hospital,
Third Affiliated Hospital of Zhengzhou University. Propensity score matching (PSM)
ata 1 : 1 ratio was performed to balance baseline characteristics, resulting in 307
matched cycles per group. The primary outcome was cumulative live birth rate
(CLBR). Secondary outcomes included ovarian stimulation outcomes,
embryological outcomes, and assisted reproductive outcomes of the first
frozen-thawed embryo transfer (FET), covering pregnancy, obstetric, and neonatal
results. Results After PSM, no significant differences were observed between the
PPOS and GnRH-A groups in conservative CLBR [48.00% (60/125) vs. 44.17%
(72/163), P=0.518] or optimistic CLBR [78.40% (98/125) vs. 68.71% (112/163),
P=0.067]. In ovarian stimulation and embryological outcomes, compared with the
GnRH-A group, the PPOS group showed a slightly higher two pronuclei cleavage
rate [98.68% (1 575/1 596) vs. 97.78% (1 763/1 803), P=0.048] and a higher rate
of cycles without euploid blastocysts [59.28% (182/307) vs. 46.91% (144/307),
P=0.002], but lower rates of day 3 high-quality embryos [54.48% (858/1 575) vs.
61.03% (1 076/1 763), P<0.001], and usable blastocyst formation [46.76% (657/1
405) vs. 50.84% (815/1 603), P=0.026], while the euploid blastocyst rate and
ovarian stimulation indices were comparable (all P>0.05). Pregnancy, obstetric,
and neonatal outcomes of the first FET cycle did not differ significantly between the
two groups (all P>0.05). Conclusion In PGT-A cycles, there were no significant
differences between the PPOS and GnRH-A stimulation protocols in terms of CLBR,
ovarian stimulation outcomes, or the results of the first FET. However, the PPOS
protocol showed a significantly higher rate of cycles without euploid blastocysts.
[ Key words ] Preimplantation genetic testing for aneuploidy;
Progesterone-primed ovarian stimulation; Gonadotropin-releasing hormone
antagonist; Cumulative live birth rate
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Diagnosis, treatment and fertility preservation in interstitial ectopic
pregnancy: focus and progress
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[Abstract] Interstitial ectopic pregnancy (IEP) is a rare but high-risk type
of ectopic pregnancy, characterized by rapid and profuse hemorrhage upon rupture
and high mortality rate. Currently, its diagnosis and management remain
challenging due to challenges in early diagnosis, the need for individualized
treatment approaches, and concerns regarding fertility preservation. This review
focuses on three key dimensions: the limitations of current diagnostic and
therapeutic strategies, the latest research progress, and the impact on reproductive
outcomes. It particularly highlights the role of advances in imaging technology, the
exploration of novel biomarkers, and the development of minimally invasive
surgical techniques in advancing the diagnosis and management of IEP, aiming to
provide evidence-based clinical guidance.

[Key words] Interstitial ectopic pregnancy; Treatment; Fertility protection
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An overview of the multi-target mechanisms of acupuncture in treating
diminished ovarian reserve
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[ Abstract ] Diminished ovarian reserve (DOR) is a reproductive
dysfunction characterized by a reduction in both the quantity and quality of
ovarian follicles, which adversely affects the reproductive health and quality of life
of contemporary women. Although conventional hormone replacement therapy can
alleviate certain clinical symptoms, its effectiveness in improving fertility is limited,
and long-term use carries the risk of adverse effects. Ancient traditional Chinese
medicine (TCM) texts contain records of acupuncture regulating the periodic
storage and discharge function of the uterus (Baogong) to restore ovarian function.
Modern research indicates that acupuncture can regulate the endocrine function of
the ovaries, inhibit ovarian oxidative stress and inflammatory responses, maintain
ovarian immune homeostasis, improve ovarian blood perfusion, modulate ovarian
epigenetic modifications, and ameliorate psychological effects in patients with DOR.

Its action is characterized by multi-target and holistic regulation, which aligns with



TCM theory and is supported by modern scientific evidence. This article aims to
summarize the multi-target mechanisms of acupuncture in treating DOR in recent
years, hoping to provide references for clinical practice and scientific research.

[Key words] Acupuncture; Diminished ovarian reserve; Signaling pathway;
Epigenetics; Multi-target mechanism
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