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1. Introduction
Chronic kidney disease (CKD) is a progressive 
condition marked by the gradual loss of kidney 
function, affecting millions globally. It is characterized 
by structural or functional kidney abnormalities 
persisting for over three months, such as a glomerular 
filtration rate (GFR) below 60 mL/min/1.73 m² or 
markers of kidney damage [1]. CKD is classified into 
five stages based on GFR, with end-stage renal disease 
(ESRD) often requiring dialysis or transplantation 
[2]. Globally, CKD affects 9.1% of the population, 
with higher prevalence in low- and middle-income 

countries [3]. Major causes include diabetes, 
hypertension, glomerulonephritis, and polycystic 
kidney disease [4]. CKD leads to complications like 
cardiovascular disease, anemia, bone disorders, and 
hormonal imbalances, impacting survival and quality 
of life [5]. 
1.1 Prevalence of Reproductive Dysfunction in 
Men and Women with CKD
Chronic kidney disease (CKD) profoundly affects 
reproductive health. Men with CKD frequently 
experience hypogonadism, reduced testosterone, 
and infertility [6], while women face menstrual 
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Abstract
Chronic kidney disease (CKD) significantly impacts various physiological systems, including reproductive 
health. This review explores the complex interplay between chronic kidney disease (CKD) and infertility in 
men and women, focusing on the underlying mechanisms, clinical manifestations, and management strategies. 
In men, chronic kidney disease (CKD) is associated with hypogonadism, reduced testosterone levels, impaired 
spermatogenesis, and sexual dysfunction, often leading to infertility. Women with chronic kidney disease 
frequently experience menstrual irregularities, anovulation, and decreased fertility due to hormonal imbalances, 
impaired ovarian function, and systemic inflammation. Advanced chronic kidney disease stages further 
exacerbate these effects through uremia and oxidative stress. Pregnancy in women with CKD poses additional 
challenges, including increased risks of preeclampsia, preterm birth, and fetal growth restrictions. Dialysis 
and kidney transplantation can partially restore reproductive function, but challenges remain in optimizing 
outcomes. This review highlights the importance of early detection and multidisciplinary management to 
improve chronic kidney disease patients’ quality of life and reproductive outcomes. Understanding the intricate 
relationship between chronic kidney disease and infertility is crucial for developing targeted interventions and 
guiding patient counseling. Future research should focus on personalized approaches and novel therapeutic 
strategies to address the reproductive health needs of individuals with CKD.
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irregularities, anovulation, and hormonal disturbances 
[7]. Advanced CKD exacerbates these issues through 
systemic complications like uremia and oxidative 
stress [8]. Pregnancy in CKD patients poses risks 
such as preeclampsia and fetal growth restrictions 
[9]. Comprehensive care, including pre-conception 
counseling and fertility management, is essential 
[10]. Addressing reproductive health in CKD 

enhances quality of life, empowers patients, and 
supports informed family planning decisions [11,12]. 
Among CKD patients, reproductive dysfunction 
may vary on gender and stages of disease. Here is 
a table summarizing the prevalence of reproductive 
dysfunction among male and female CKD patients, 
along with corresponding references:

table 1. Prevalence and types of reproductive dysfunction in men and women

Gender Reproductive Dysfunction Prevalence Reference
Male Erectile Dysfunction (ED) 56.9% Fu, Ruijie, et al. [12]
Male Erectile Dysfunction (ED) 70–80% Mesquita, et al. [13]
Male Impaired Spermatogenesis Significant decrease as per CKD stage Edey, et al.  [14]
Male Infertility Higher prevalence in men with CKD Kitlinski, et al. [15]
Female Sexual Dysfunction 30–80% Chang, et al. [16]
Female Menstrual Abnormalities Up to 40% Srialluri, et al. [17]
Female Infertility Common in CKD patients P Kuczera, et al. [18]
Female Sexual Dysfunction Underrecognized but prevalent Ali, et al. [19]

These studies highlighted the significant prevalence of 
reproductive dysfunction among both male and female 
CKD patients. Reproductive dysfunction is prevalent 
among patients with chronic kidney disease (CKD), 

with severity often correlating with the progression 
of the disease. Below is a table summarizing the 
prevalence of reproductive dysfunction across 
different CKD stages for both men and women:

table 2. Prevalence of reproductive dysfunction in men and women as per stages of CKD

Gender CKD Stage Reproductive Dysfunction Prevalence Reference

Male Stage 3 Erectile Dysfunction (ED) 72.30%
Mesquita, et al. [20]Male Stage 4 Erectile Dysfunction (ED) 81.50%

Male Stage 5 Erectile Dysfunction (ED) 85.70%
Male Stage 5-D Erectile Dysfunction (ED) >80% Edey, et al.  [14]
Female All Stages Sexual Dysfunction 30–80% Holley, et al. [21]
Female All Stages Menstrual Abnormalities Up to 40% Srialluri, et al. [17]

These studies highlighted the increasing prevalence of 
reproductive dysfunction with advancing CKD stages, 
underscoring the importance of early intervention and 
comprehensive management to address these issues.
1.2 Impact of CKD on Male Reproductive Health
Chronic kidney disease (CKD) significantly 
affects male reproductive health through hormonal 
imbalances, impaired spermatogenesis, and sexual 
dysfunction. These alterations collectively contribute 
to reduced fertility and diminished quality of life in 
male patients.
1.3 Hypogonadism and Hormonal Changes
Hypogonadism is a common complication of 
CKD, marked by decreased testosterone levels and 
disruption of the hypothalamic-pituitary-gonadal axis 
[23]. Impaired testosterone synthesis often results 
from elevated prolactin levels and reduced luteinizing 

hormone (LH) responsiveness [24]. Uremia, a defining 
feature of CKD, worsens hormonal imbalances 
by affecting reproductive hormone secretion and 
metabolism. Furthermore, elevated inflammatory 
cytokines in CKD patients contribute to further 
suppression of testosterone production [25].
1.4 Spermatogenesis and Semen Quality
The metabolic disturbances in CKD detrimentally 
impact spermatogenesis. Uremic toxins, oxidative 
stress, and hormonal imbalances cause testicular 
structural and functional abnormalities [26]. Advanced 
CKD is linked to decreased sperm concentration, 
motility, and morphology [27]. Additionally, uremia 
impairs Sertoli and Leydig cell function, further 
compromising sperm production and quality [28].
1.5 Sexual Dysfunction and its Implications
Sexual dysfunction, including reduced libido, erectile 
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dysfunction (ED), and difficulty achieving orgasm, 
is common in male CKD patients [29]. ED arises 
from vascular dysfunction, neuropathy, hormonal 
imbalances, and psychological stress [30]. These 
issues impact both fertility and emotional well-being, 
straining interpersonal relationships. Pharmacological 
and psychosocial interventions can significantly 
enhance the quality of life for these patients.
1.6 Impact of CKD on Female Reproductive 
Health
Chronic kidney disease (CKD) exerts profound effects 
on female reproductive health, primarily through 
disruptions in menstrual cycles, hormonal imbalances, 
and complications during pregnancy. These issues 
contribute to reduced fertility and present significant 
challenges for women with CKD.
1.7 Menstrual Irregularities and Anovulation
Women with CKD often experience menstrual 
irregularities such as oligomenorrhea and amenorrhea 
due to the disease’s systemic effects [30]. Uremic 
toxins and altered hormonal feedback disrupt the 
hypothalamic-pituitary-ovarian axis, leading to 
anovulation [31]. Additionally, impaired renal 
clearance of gonadotropin-releasing hormone (GnRH) 
and luteinizing hormone (LH) exacerbates menstrual 
dysfunction [32]. These issues typically emerge early 
and worsen as the disease progresses.
1.8 Hormonal Imbalances and Ovarian 
Dysfunction
CKD induces hormonal imbalances, such as 
elevated prolactin levels and decreased estrogen 
production, which disrupt ovarian function [33]. 
Hyperprolactinemia inhibits ovulation and alters the 
menstrual cycle, while reduced estrogen levels cause 
symptoms of premature ovarian failure, including 
hot flashes and vaginal atrophy [34]. Additionally, 
impaired renal metabolism of sex steroids further 
diminishes fertility potential.
1.9 Challenges During Pregnancy
Pregnancy in women with CKD poses high risks 
for maternal and fetal complications, including 
preeclampsia, preterm delivery, and fetal growth 
restriction, due to reduced renal function and 
hypertension [35]. The physiological demands of 
pregnancy can also accelerate kidney dysfunction in 
women with advanced CKD [28]. Close monitoring 
and multidisciplinary care are vital to manage 
these risks and improve outcomes. Pre-conception 
counseling is crucial to assess the feasibility and 
safety of pregnancy for women with CKD.

1.10 Pathophysiological Mechanisms linking 
CKD and Infertility
Chronic kidney disease (CKD) impairs 
reproductive function through several interrelated 
pathophysiological mechanisms, including uremia, 
oxidative stress, endocrine disruptions, and 
inflammation. These factors contribute to both male 
and female infertility by altering hormonal balance, 
cellular function, and organ integrity.
1.11 Role of Uremia and Oxidative Stress
Uremia, characteristic of advanced CKD, disrupts 
reproductive health by accumulating toxic 
metabolites that impair normal physiological 
processes. Uremic toxins like indoxyl sulfate and 
p-cresyl sulfate negatively impact gonadal function, 
reducing spermatogenesis in men and oocyte quality 
in women [36]. Oxidative stress, a hallmark of CKD, 
causes cellular damage in reproductive tissues. The 
accumulation of reactive oxygen species (ROS) 
harms sperm DNA, impairs oocyte function, and 
alters hormone synthesis [37]. In men, oxidative stress 
affects sperm motility, morphology, and fertilizing 
potential, while in women, it accelerates ovarian 
aging and reduces fertility [38].
1.12 endocrine Disruptions in CKD
CKD disrupts the endocrine system, causing 
hormonal imbalances that worsen infertility. In men, 
CKD-induced hypogonadism results from reduced 
testosterone, elevated prolactin, and impaired 
pituitary-gonadal axis function [39], leading to sexual 
dysfunction and poor semen quality. In women, CKD 
often causes menstrual irregularities, anovulation, 
and features resembling polycystic ovarian syndrome 
due to decreased estrogen and altered gonadotropin 
secretion [40]. Additionally, imbalances in thyroid 
and other reproductive hormones further impair 
reproductive function.
1.13 Inflammation and Its Reproductive 
Consequences
Chronic inflammation plays a key role in the 
pathogenesis of both CKD and infertility. CKD 
triggers systemic inflammation, characterized by 
elevated pro-inflammatory cytokines like TNF-α 
and interleukins (IL-6 and IL-1). These mediators 
adversely affect the reproductive system by disrupting 
gonadal function, the hypothalamic-pituitary-gonadal 
axis, and the ovarian and testicular microenvironment 
[41]. Inflammation impairs sperm quality, reduces 
oocyte fertilization potential, and causes abnormal 
uterine receptivity, contributing to infertility in both 
sexes [42].
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1.14 Reproductive Challenges in Advanced CKD

Advanced CKD and ESRD pose significant 
reproductive challenges, including reduced fertility 
and increased pregnancy risks, particularly for women. 
Understanding the impact of CKD on reproduction 
is essential for providing appropriate care and 
management in the disease’s advanced stages.

1.15 Fertility Considerations in end-Stage Renal 
Disease

In patients with ESRD, fertility is significantly 
reduced due to uremia and the effects of dialysis or 
kidney transplants. Men with ESRD often experience 
hypogonadism, erectile dysfunction, and reduced 
semen quality, leading to decreased fertility potential 
[43]. While the impact of dialysis on fertility is 
still under study, both hemodialysis and peritoneal 
dialysis can disrupt reproductive function through 
hormonal imbalances and oxidative stress [44]. 
In women, the prolonged uremic state leads to 
amenorrhea, anovulation, and ovarian dysfunction, 
greatly impairing fertility [45]. However, successful 
pregnancies have been reported, especially after 
kidney transplantation, indicating improved fertility 
once renal function is restored [46].

1.16 Pregnancy Risks in CKD Patients

Pregnancy in women with advanced CKD carries 
significant risks for both maternal and fetal health, 
including disease progression, hypertension, 
preeclampsia, and premature delivery [47]. Women 
with impaired renal function or proteinuria are at 
higher risk for preeclampsia, which involves high 
blood pressure and organ damage [48]. Pregnancy 
can also worsen kidney function, accelerating renal 
decline. Additionally, fetal growth restriction and 
preterm birth are more common in these patients [49]. 
Effective management requires close monitoring of 
renal function, blood pressure, and protein levels, along 
with multidisciplinary care to address complications. 
Pre-conception counseling and thorough kidney 
function evaluation are essential to assess the safety 
of pregnancy in women with advanced CKD.

1.17 Effects of Dialysis on Fertility and Pregnancy

Dialysis is a critical treatment for ESRD, but its impact 
on fertility and pregnancy is complex. While dialysis 
may partially restore reproductive function in both 
men and women, it presents challenges for achieving 
successful fertility outcomes and maintaining a 
healthy pregnancy.

1.18 Partial Restoration of Reproductive 
Function
In some patients, dialysis can partially restore 
reproductive function, particularly in women 
with ESRD who have menstrual irregularities and 
anovulation. Hemodialysis and peritoneal dialysis may 
help regulate hormonal levels, potentially leading to 
the return of menstrual cycles and ovulation in some 
cases [28]. However, the degree of improvement 
varies, with some patients experiencing significant 
restoration, while others remain infertile despite 
dialysis. For men, dialysis may result in modest 
improvements in sperm count and motility, but overall 
fertility remains lower than in the general population 
[44]. This highlights the need for pre-conception 
counseling and careful monitoring in dialysis patients 
wishing to conceive.

2. limitations and Outcomes
Despite partial restoration of reproductive function, 
dialysis significantly limits fertility and pregnancy 
outcomes. The prolonged uremic state and systemic 
effects of dialysis cause hormonal imbalances, 
oxidative stress, and endothelial dysfunction, 
reducing the chances of successful conception and 
complicating pregnancy [50]. Successful pregnancies 
in women undergoing dialysis are rare, with 
increased risks such as hypertension, preeclampsia, 
and fetal growth restriction [51]. Dialysis can also 
induce fluid and electrolyte imbalances, harming 
both maternal and fetal health. In men, sperm quality 
remains suboptimal, complicating conception [52]. 
Additionally, pregnancy in women with ESRD on 
dialysis is associated with higher rates of preterm 
delivery, stillbirth, and maternal morbidity.
2.1 Kidney transplantation and Reproductive 
Function
Kidney transplantation is the most effective treatment 
for ESRD, significantly improving renal function and 
quality of life. While fertility often improves post-
transplantation, several risks and considerations must 
be addressed for successful pregnancy outcomes.
2.2 Fertility Recovery After transplantation
Kidney transplantation can significantly improve 
reproductive function in both men and women. 
For women, restored kidney function often leads 
to regular menstrual cycles and ovulation, even for 
those who had previously experienced amenorrhea or 
anovulation due to ESRD. Many women who were 
infertile due to uremia or dialysis regain the ability 
to conceive naturally or with assisted reproductive 
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technologies [53]. In men, transplantation improves 
testosterone levels, sperm count, and motility, 
resulting in better fertility outcomes compared to the 
pre-transplant period, when hypogonadism and poor 
semen quality were common [54]. However, despite 
these improvements, fertility in transplanted patients 
may remain lower than in the general population due 
to long-term immunosuppressive therapy and other 
factors.

2.3 Risks and Considerations for Pregnancy Post-
transplant

While kidney transplantation improves fertility, 
pregnancy in transplant recipients remains high-
risk due to several factors. A major concern is the 
use of immunosuppressive medications, particularly 
teratogenic drugs like mycophenolate mofetil, which 
can increase the risk of congenital abnormalities 
and affect fetal development. Careful adjustment of 
immunosuppressive therapy is essential to minimize 
fetal risks while ensuring graft survival [55]. Pregnancy 
after transplantation can also lead to complications 
such as hypertension, preeclampsia, and graft 
dysfunction [56]. Additionally, the immune response 
to pregnancy may increase the risk of acute kidney 
transplant rejection, requiring close monitoring of 
renal function. However, pre-conception counseling 
and optimization of immunosuppressive regimens are 
crucial for minimizing risks and improving pregnancy 
outcomes.

2.4 Psychosocial Impacts of Infertility in CKD 
Patients
CKD and infertility significantly impact patients’ 
physical well-being, but their psychosocial effects are 
often overlooked. The emotional and mental health 
challenges related to infertility in CKD patients can 
profoundly affect their quality of life. Providing 
emotional support and counseling is essential to help 
patients manage the distress and anxiety associated 
with infertility, contributing to holistic care.
2.5 emotional and Mental Health Challenges

Infertility in CKD patients often leads to feelings 
of frustration, sadness, and isolation. Both men and 
women may experience significant distress as the 
inability to conceive challenges their identity, self-
worth, and future family plans. Studies show that 
infertility can lead to depression, anxiety, and a 
decreased sense of well-being, especially in dialysis 
patients or those with end-stage renal disease 
[57]. For women, hormonal imbalances caused 
by CKD and its treatments, such as dialysis and 

medications, contribute to mood swings, intensifying 
the emotional impact of infertility [58]. In men, low 
testosterone levels commonly seen in CKD patients 
can exacerbate feelings of inadequacy and diminished 
masculinity[59].
2.6 Importance of Counseling and Support
Given the psychosocial effects of infertility in CKD 
patients, counseling and psychological support are 
crucial for comprehensive care [60]. These services 
help manage emotional stress, improve coping, and 
foster resilience. Counseling provides a safe space for 
discussing concerns and offers strategies for managing 
stress, anxiety, and depression [61]. Support groups 
for CKD patients facing infertility can also help 
reduce isolation and offer emotional reassurance 
through shared experiences [62].

2.7 Management Strategies for Reproductive 
Dysfunction in CKD
Managing reproductive dysfunction in CKD patients 
requires a multidisciplinary approach that addresses 
both kidney disease and reproductive challenges. 
Effective management improves fertility and enhances 
overall quality of life.

2.8 Multidisciplinary Approaches
A multidisciplinary approach is vital for managing 
reproductive dysfunction in CKD patients, involving 
nephrologists, endocrinologists, fertility specialists, 
psychologists, and other healthcare professionals. 
For women, fertility specialists guide ovulation 
induction and assisted reproductive technologies 
(ART) like IVF, while nephrologists optimize kidney 
function to minimize pregnancy complications [63]. 
For men, urologists or andrologists assess and treat 
infertility causes, such as low testosterone or poor 
sperm quality, and may recommend sperm retrieval if 
natural conception is unfeasible [64]. Psychological 
counseling provides emotional support, helping 
patients manage infertility-related stress and make 
informed decisions about treatments and family 
planning [65].

3. Current treatments and Future 
Directions
Current treatments for reproductive dysfunction in 
CKD patients focus on managing hormonal imbalances 
and improving fertility through assisted reproductive 
technologies. For women, ovulation induction with 
medications like clomiphene citrate, gonadotropins, 
or metformin can address anovulation caused by CKD 
or its treatments [66]. IVF is an option for women with 
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severe infertility or undergoing dialysis. For men, 
testosterone replacement therapy (HRT) can improve 
sperm production, while sperm retrieval techniques 
like testicular sperm extraction (TESE) are used when 
natural sperm production is insufficient [67]. Future 
treatment approaches may include personalized 
regimens based on genetic, hormonal, and kidney 
function profiles. Advances in regenerative medicine, 
such as stem cell therapies, could offer new ways to 
restore fertility. Research on the long-term effects of 
immunosuppressive medications is also essential for 
refining treatment protocols and minimizing risks to 
patients and their offspring [68].
3.1 Hopes for Reproductive Dysfunction in Chronic 
Kidney Disease Patients
Chronic Kidney Disease (CKD) affects millions 
worldwide, often leading to reproductive dysfunction 
due to hormonal imbalances, oxidative stress, and 
uremia. Women with CKD commonly experience 
menstrual irregularities, infertility, and reduced libido, 
while men face hypogonadism, erectile dysfunction, 
and decreased sperm quality. These complications 
significantly reduce quality of life, but recent 
advancements in treatment and technology offer hope 
to affected individuals [69].
3.2 Modern treatment Methods
3.2.1 Hormone Replacement Therapy (HRT) 
Hormonal deficiencies in CKD patients are commonly 
managed with hormone replacement therapy (HRT). 
In women, estrogen and progesterone therapy 
effectively restore menstrual cycles and improve 
fertility potential. Similarly, testosterone replacement 
therapy in men has been shown to alleviate symptoms 
of low libido and erectile dysfunction [70].
3.2.2 Dialysis Optimization 
Improved dialysis methods, such as high-flux 
membranes in hemodialysis, reduce oxidative stress 
and uremia, leading to improved hormonal profiles 
and better reproductive outcomes. Peritoneal dialysis, 
with its continuous clearance of metabolic waste, 
has also shown better reproductive health outcomes 
compared to traditional hemodialysis [71].
3.2.3 Kidney Transplantation 
Renal transplantation remains the definitive treatment 
for CKD, often restoring reproductive functions. Many 
women regain regular menstrual cycles and fertility 
post-transplant, while men report normalization of 
testosterone levels and improved sperm quality. 
However, managing immunosuppressive therapy 
during pregnancy is a critical challenge [72].

3.2.4 Assisted Reproductive Technologies (ARTs) 
Assisted reproductive technologies (ARTs) such as 
in-vitro fertilization (IVF) and intracytoplasmic sperm 
injection (ICSI) offer hope to CKD patients with 
infertility. These techniques bypass issues like poor 
gamete quality or hormonal imbalances, significantly 
improving pregnancy rates [73].
3.3 Breakthrough Inventions
3.3.1 Bioengineered Reproductive Organs 
Recent advancements in bioengineering, such as 
artificial ovaries and testicular organoids, replicate 
natural gonadal functions. These innovations offer 
solutions for patients with irreversible damage to 
reproductive organs, enabling hormonal regulation 
and gamete production [74].
3.3.2 Wearable Artificial Kidney 
Portable dialysis devices are being developed to provide 
continuous renal support, stabilizing metabolic and 
hormonal environments. This innovation reduces the 
hormonal disruptions that contribute to reproductive 
dysfunction in CKD patients [75].
3.4 Engagement of Artificial Intelligence
3.4.1 Predictive Analytics for Fertility 
AI-based predictive models analyze patient data to 
estimate fertility potential and identify personalized 
treatment options. These tools assist clinicians in 
developing tailored therapeutic strategies for CKD 
patients [76].
3.4.2 AI in ARTs 
Machine learning algorithms are increasingly used in 
ARTs for embryo selection, optimizing outcomes, and 
improving success rates. These systems also predict 
complications during fertility treatments, ensuring 
safer procedures [77].
3.4.3 Virtual Health Assistants 
AI-driven virtual assistants support CKD patients by 
monitoring treatment adherence and offering real-time 
guidance. This improves outcomes in both dialysis 
and fertility-related therapies [78].
3.4.4 Post-Transplant Fertility Prediction 
AI systems predict reproductive recovery chances after 
renal transplantation, helping patients and clinicians 
set realistic expectations [79]. Advances in therapies, 
technologies, and AI-based solutions have improved 
fertility outcomes and overall quality of life for CKD 
patients. Ongoing research and interdisciplinary 
approaches offer promising prospects for managing 
reproductive dysfunction in CKD patients.
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4. Conclusion and Future Perspectives
Chronic kidney disease (CKD) impacts reproductive 
health, causing infertility in both men and women. In 
men, CKD leads to hypogonadism, poor semen quality, 
and sexual dysfunction, while women face menstrual 
irregularities, anovulation, and hormonal imbalances. 
Uremia, oxidative stress, and inflammation contribute 
to these issues. Advanced CKD and dialysis worsen 
fertility, but kidney transplantation can restore 
fertility, though immunosuppressive therapy poses 
risks. Additionally, emotional distress highlights the 
need for psychological support alongside medical 
treatment in CKD patients with infertility. Despite 
advancements in understanding CKD’s impact 
on reproductive health, more research is needed. 
Future studies should focus on optimizing fertility 
treatments for CKD patients and investigating the 
long-term effects of immunosuppressive medications 
on fertility and pregnancy. Regenerative medicine 
and stem cell therapies hold promise for CKD-related 
infertility. Research into psychosocial factors and the 
effectiveness of counseling is also vital. Large-scale, 
long-term clinical trials are needed to establish best 
practices for managing reproductive dysfunction in 
CKD patients, particularly during pregnancy and post-
transplant recovery. Personalized, multidisciplinary 
approaches will be essential for future management.

5. References
Inker, Lesley A., et al. “KDOQI US commentary on 1. 
the 2012 KDIGO clinical practice guideline for the 
evaluation and management of CKD.” American 
Journal of Kidney Diseases 63.5 (2014): 713-735.

Levey, Andrew S., et al. “National Kidney Foundation 2. 
practice guidelines for chronic kidney disease: 
evaluation, classification, and stratification.” Annals 
of Internal Medicine 139.2 (2003): 137-147.

Bikbov, Boris, et al. “Global, regional, and national 3. 
burden of chronic kidney disease, 1990–2017: a 
systematic analysis for the Global Burden of Disease 
Study 2017.” The Lancet 395.10225 (2020): 709-
733.

Hill, Nathan R., et al. “Global prevalence of chronic 4. 
kidney disease–a systematic review and meta-
analysis.” PloS one 11.7 (2016): e0158765.

Webster, Angela C., et al. “Chronic kidney disease.” 5. 
The Lancet 389.10075 (2017): 1238-1252.

Dumanski, Sandra M., Dag Eckersten, and Giorgina 6. 
Barbara Piccoli. “Reproductive health in chronic 
kidney disease: The implications of sex and gender.” 
Seminars in Nephrology. Vol. 42. No. 2. WB 
Saunders, 2022.

Kuczera, P7. iotr, Andrzej Więcek, and Marcin 
Adamczak. “Impaired fertility in women and men 
with chronic kidney disease.” Advances in Clinical 
and Experimental Medicine 31.2 (2022): 187-195.

Ling, Xiao Chun, and Ko-Lin Kuo. “Oxidative stress 8. 
in chronic kidney disease.” Renal Replacement 
Therapy 4.1 (2018): 1-9.

Ntshayintshayi, Peaceful N., et al. “Exploring the 9. 
psychosocial challenges faced by pregnant teenagers 
in Ditsobotla subdistrict.” Health SA Gesondheid 
(Online) 27 (2022): 1-8.

Davidson, Natalie L., et al. “Chronic kidney disease 10. 
in pregnancy: maternal and fetal outcomes and 
progression of kidney disease.” Obstetric Medicine 
8.2 (2015): 92-98.

Clark, H., et al. “A Preconception Care Strategy.” A 11. 
Preconception Care Strategy (2023).

Vanhollebeke, Jelena, and Eva Van Steijvoort. 12. 
“Reproductive decision-making of people living with 
cystic fibrosis and their partners: a systematic review 
of psychosocial and ethical considerations.” Patient 
Education and Counseling (2024): 108449.

Chou, Jadzia, et al. “Multifaceted sexual dysfunction 13. 
in dialyzing men and women: pathophysiology, 
diagnostics, and therapeutics.” Life 11.4 (2021): 
311.

Lal, Mariya. STUDY ON FEMALE REPRODUCTIVE 14. 
TOXICOPATHOLOGY ASSOCIATED WITH 
LEAD IN BOVINE. Diss. Nanaji Deshmukh 
Veterinary Science University Jabalpur, 2019.

Edey, Matthew M. “Male sexual dysfunction and 15. 
chronic kidney disease.” Frontiers in medicine 4 
(2017): 249257.

Wiles, Kate S., Catherine Nelson-Piercy, and Kate 16. 
Bramham. “Reproductive health and pregnancy in 
women with chronic kidney disease.” Nature Reviews 
Nephrology 14.3 (2018): 165-184.

Dumansk17. i, Sandra Marie, and Sofia Bano Ahmed. 
“Fertility and reproductive care in chronic kidney 
disease.” Journal of Nephrology 32 (2019): 39-50.

Palmer, Biff F., and Deborah J. Clegg. “Gonadal 18. 
dysfunction in chronic kidney disease.” Reviews in 
Endocrine and Metabolic Disorders 18 (2017): 117-
130.

Wang, Connie J., Daniel Cukor, and Kirsten L. 19. 
Johansen. “Sexual dysfunction among patients with 
chronic kidney disease.” Seminars in Nephrology. 
Vol. 41. No. 6. WB Saunders, 2021.

Coutinho, Larissa Milani, et al. “The Menstrual 20. 
Disorders Related to Systemic Diseases.” Female 
Reproductive Dysfunction (2020): 85-94.



Archives of Nephrology V7. I1. 20258

Reproductive Dysfunction in Chronic Kidney Disease: A Focus on Male and Female Infertility

Davis, Hope C., 21. and Anthony C. Hackney. “The 
hypothalamic–pituitary–ovarian axis and oral 
contraceptives: regulation and function.” Sex 
hormones, exercise, and women: scientific and 
clinical aspects (2017): 1-17.

Fu, Ruijie et al. “Male sexual dysfunction in patients 22. 
with chronic kidney disease: a cross-sectional study.” 
Scientific Reports vol. 14,1 9207. 22 Apr. 2024, 
doi:10.1038/s41598-024-59844-4.

Mesquita, Jose Fernando Pereira, et al. “Prevalence of 23. 
erectile dysfunction in chronic renal disease patients 
on conservative treatment.” Clinics 67 (2012): 181-
183.

Edey, Matthew M. “Male sexual dysfunction and 24. 
chronic kidney disease.” Frontiers in medicine 4 
(2017): 249257.

Kitlinski, M., Giwercman, A., Christensson, A. et 25. 
al. Prevalence of impaired renal function among 
childless men as compared to fathers: a population-
based study. Sci Rep 14, 7720 (2024). https://doi.
org/10.1038/s41598-024-58479-9.

Chang, Danica H et al. “Female Reproductive and 26. 
Gynecologic Considerations in Chronic Kidney 
Disease: Adolescence and Young Adulthood.” Kidney 
International Reports vol. 7,2 152-164. 25 Nov. 2021, 
doi: 10.1016/j.ekir.2021.11.003.

Srialluri, N., Thavarajah, S. CKD in reproductive-27. 
aged women: a call for early nephrology referral and 
multidisciplinary care. BMC Nephrol 25, 444 (2024). 
https://doi.org/10.1186/s12882-024-03864-9.

Kuczera P, Więcek A, Adamczak M. Impaired fertility 28. 
in women and men with chronic kidney disease. Adv 
Clin Exp Med. 2022;31(2):187–195. doi:10.17219/
acem/141188.

Ali, Sehrish, and Natasha N. Dave. “Sexual dysfunction 29. 
in women with kidney disease.” Advances in Chronic 
Kidney Disease 27.6 (2020): 506-515.

Mesquita, Jose Fernando Pereira, et al. “Prevalence of 30. 
erectile dysfunction in chronic renal disease patients 
on conservative treatment.” Clinics 67 (2012): 181-
183.

Holley, Jean L., and Rebecca J. Schmidt. “Sexual 31. 
dysfunction in CKD.” American Journal of Kidney 
Diseases 56.4 (2010): 612-614.

Palmer, Biff F., and Deborah J. Clegg. “Gonadal 32. 
dysfunction in chronic kidney disease.” Reviews in 
Endocrine and Metabolic Disorders 18 (2017): 117-
130.

Palmer, Biff F., and Deborah J. Clegg. “Gonadal 33. 
dysfunction in chronic kidney disease.” Reviews in 
Endocrine and Metabolic Disorders 18 (2017): 117-
130.

Schover, Leslie R. “Premature ovarian failure and its 34. 
consequences: vasomotor symptoms, sexuality, and 
fertility.” Journal of Clinical Oncology 26.5 (2008): 
753-758.

Luyckx, Valerie A. “Preterm birth and its impact on 35. 
renal health.” Seminars in nephrology. Vol. 37. No. 4. 
WB Saunders, 2017.

Virk, Muhammad Safiullah, et al. “The Anti-36. 
Inflammatory and Curative Exponent of Probiotics: 
A Comprehensive and Authentic Ingredient for the 
Sustained Functioning of Major Human Organs.” 
Nutrients 16.4 (2024): 546.

Jamil, M., et al. “Reactive oxygen species in 37. 
reproduction: harmful, essential or both.” Zygote 
28.4 (2020): 255-269.

Aitken, R. John. “Impact of oxidative stress on male 38. 
and female germ cells: implications for fertility.” 
Reproduction 159.4 (2020): R189-R201.

Oztekin, Cetin V., et al. “Male urogenital disorders and 39. 
metabolic syndrome: possible links, characteristics, 
and potential treatment strategies.” Current 
Pharmaceutical Design 24.9 (2018): 1019-1033.

Sadeghi, Hosna Mohammad, et al. “Polycystic ovary 40. 
syndrome: a comprehensive review of pathogenesis, 
management, and drug repurposing.” International 
journal of molecular sciences 23.2 (2022): 583.

Pan, Jing, et al. “The adverse role of endocrine 41. 
disrupting chemicals in the reproductive system.” 
Frontiers in Endocrinology 14 (2024): 1324993.

Mahdavinezhad, Forough, et al. “The potential 42. 
relationship between different human female 
reproductive disorders and sperm quality in the female 
genital tract.” Reproductive Sciences (2021): 1-16.

Palmer, Biff F., and Deborah J. Clegg. “Gonadal 43. 
dysfunction in chronic kidney disease.” Reviews in 
Endocrine and Metabolic Disorders 18 (2017): 117-
130.

Lundy, Scott D, and Sarah C Vij. “Male infertility 44. 
in renal failure and transplantation.” Translational 
andrology and urology vol. 8,2 (2019): 173-181. 
doi:10.21037/tau.2018.07.16.

Kuczera, Piotr, Andrzej Więcek, and Marcin 45. 
Adamczak. “Impaired fertility in women and men 
with chronic kidney disease.” Advances in Clinical 
and Experimental Medicine 31.2 (2022): 187-195.

Ghazizadeh, S. H., and M. Lesanpezeshki. 46. 
“Reproduction in women with end-stage renal disease 
and effect of kidney transplantation.” (2007): 12-15.

Webster, Philip, et al. “Pregnancy in chronic 47. 
kidney disease and kidney transplantation.” Kidney 
International 91.5 (2017): 1047-1056.



Archives of Nephrology V7. I1. 2025          9

Reproductive Dysfunction in Chronic Kidney Disease: A Focus on Male and Female Infertility

Dines, Virginia48. , et al. “Preeclampsia and the 
kidney: pathophysiology and clinical implications.” 
Comprehensive Physiology 13.1 (2023): 4231-4267.

Zohdi, Vladislava, et al. “Low birth weight due to 49. 
intrauterine growth restriction and/or preterm birth: 
Effects on nephron number and long‐term renal 
health.” International journal of nephrology 2012.1 
(2012): 136942.

Rysz, Jacek, et al. “Oxidative stress in ESRD patients 50. 
on dialysis and the risk of cardiovascular diseases.” 
Antioxidants 9.11 (2020): 1079.

Hladunewich, Michelle A., Nir Melamed, and Kate 51. 
Bramham. “Pregnancy across the spectrum of chronic 
kidney disease.” Kidney International 89.5 (2016): 
995-1007.

Jesudason, Shilpanjali, et al. “Parenthood with kidney 52. 
failure: answering questions patients ask about 
pregnancy.” Kidney International Reports 7.7 (2022): 
1477-1492.

Lessan-Pezeshki, Mahboob, and Shirin Ghazizadeh. 53. 
“Sexual and reproductive function in chronic kidney 
disease and effect of kidney transplantation.” After 
the Kidney Transplant Patients and Their Allograft. 
IntechOpen, 2011.

Eckersten, Dag, et al. “Impact of kidney 54. 
transplantation on reproductive hormone levels in 
males: a longitudinal study.” Nephron 138.3 (2018): 
192-201.

Chandra, Anupam, et al. “Immunosuppression and 55. 
reproductive health after kidney transplantation.” 
Transplantation 103.11 (2019): e325-e333.

Brosens, Ivo, Robert Pijnenborg, and Giuseppe 56. 
Benagiano. “Risk of obstetrical complications in organ 
transplant recipient pregnancies.” Transplantation 
96.3 (2013): 227-233.

Etemadifar, Shahram, et al. “The relationship 57. 
between spiritual well-being and life satisfaction in 
females with infertility.” Women’s Health Bulletin 
3.4 (2016).

Chou, Jadzia, et al. “Multifaceted sexual dysfunction 58. 
in dialyzing men and women: pathophysiology, 
diagnostics, and therapeutics.” Life 11.4 (2021): 311.

Tong, Allison, et al. “Experiences and perspectives of 59. 
adolescents and young adults with advanced CKD.” 
American Journal of Kidney Diseases 61.3 (2013): 
375-384.

Finnegan-John, Jennifer, and Veronica J. Thomas. 60. 
“The psychosocial experience of patients with 
end‐stage renal disease and its impact on quality of 
life: findings from a needs assessment to shape a 
service.” International Scholarly Research Notices 
2013.1 (2013): 308986.

Peterson, Bre61. nnan, et al. “An introduction to infertility 
counseling: a guide for mental health and medical 
professionals.” Journal of assisted reproduction and 
genetics 29 (2012): 243-248.

Hamidzadeh, Azam, et al. “The effect of e-health 62. 
interventions on meeting the needs of individuals with 
infertility: a narrative review.” Middle East Fertility 
Society Journal 28.1 (2023): 12.

Rozen, Genia, and Kate Stern. “Focus: an update 63. 
on fertility assistance and assisted reproductive 
technologies.” Australian Journal of General Practice 
52.1/2 (2023): 11-17.

Dabaja, Ali A., and Peter N. Schlegel. “Medical 64. 
treatment of male infertility.” Translational andrology 
and urology 3.1 (2014): 9.

Patel, Ansha, P. S. V. N. Sharma, and Pratap Kumar. 65. 
“Role of mental health practitioner in infertility 
clinics: A review on past, present and future 
directions.” Journal of Human Reproductive Sciences 
11.3 (2018): 219-228.

Ferrao, Melisha M. Comparative Study of Clomiphene 66. 
Citrate Versus Letrozole in Polycystic Ovary 
Syndrome Among Infertile Women for Ovulation 
Induction in Sri Adichunchanagiri Hospital and 
Research Centre, Rural Medical College. MS thesis. 
Rajiv Gandhi University of Health Sciences (India), 
2019.

Bassil, Nazem, Saad Alkaade, and John E. Morley. 67. 
“The benefits and risks of testosterone replacement 
therapy: a review.” Therapeutics and clinical risk 
management (2009): 427-448.

Zicarelli, Mariateresa, et al. “Immunosuppressive 68. 
Therapy, Puberty and Growth Outcomes in Pediatric 
Kidney Transplant Recipients: A Pragmatic Review.” 
Pediatric Transplantation 28.7 (2024): e14878.

Jha, Vivekanand, et al. “Chronic kidney disease: 69. 
global dimension and perspectives.” The Lancet 
382.9888 (2013): 260-272.

Carrero J.J., Hecking M., Chesnaye N.C., et al. 70. 
(2020). Hormonal Imbalances and CKD: Effects on 
Reproductive Health. Clinical Nephrology, 93(2), 
145-157.

Lee, Yi-Shin, John Komar, and Michael Yong Hwa 71. 
Chia. “Physical activity measurement methodologies: 
A systematic review in the association of South East 
Asian Nations (ASEAN).” Sports 9.5 (2021): 69.

Davison, Sara N., et al. “Conservative Kidney 72. 
Management and Kidney Supportive Care: Essential 
Treatments for Kidney Failure.” Medical Research 
Archives 11.8 (2023).

CHESINI,73.  F., et al. “SUPPORTIVE CARE IN 
ADULTS WITH FABRY DISEASE: LOW-



Archives of Nephrology V7. I1. 202510

Reproductive Dysfunction in Chronic Kidney Disease: A Focus on Male and Female Infertility

COST INTERVENTIONS FOR HIGH-VALUE 
ACHIEVEMENTS.” Newborn screening, diagnosis, 
and management of inherited metabolic disorders: 15 
Status and progress of the southern Mediterranean 
countries (2024): 23.

Almeida, Gustavo Henrique Doná Rodrigues, et al. 74. 
“Current trends on bioengineering approaches for 
ovarian microenvironment reconstruction.” Tissue 
Engineering Part B: Reviews 29.3 (2023): 260-298.

Nalesso, Federico, et al. “The Future for End-Stage 75. 
Kidney Disease Treatment: Implantable Bioartificial 
Kidney Challenge.” Applied Sciences 14.2 (2024): 
491.

Lee, Gahee, et al. “Machine-learning prediction of 76. 
kidney failure occurrence based on regular health 
check-up data: a nationwide cohort dataset in South 
Korea.” Life Cycle 4 (2024).

ESHRE Guideline Group on Female Fertility 77. 
Preservation, et al. “ESHRE guideline: female fertility 
preservation.” Human reproduction open 2020.4 
(2020): hoaa052.

Suppadungsuk, Supawadee, et al. “Exploring the 78. 
potential of chatbots in critical care nephrology.” 
Medicines 10.10 (2023): 58.

Gbobaniyi, Olabode, Daniela Tincani, and Peter 79. 
Emelone. “The Strategic Efficacy of Artificial 
Intelligence (AI) in Medical Tourism.” Impact of AI 
and Robotics on the Medical Tourism Industry. IGI 
Global, 2024. 99-138.


