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ABSTRACT
Background: Renal transplantation is a highly effective treatment for end-stage renal disease (ESRD), addressing the 
impact of erectile dysfunction on quality of life. Erectile dysfunction, characterized by the inability to achieve and sustain 
an erection for good sexual activity, affects the physical and psychological well-being of individuals and their partners. 
However, research on the impact of renal transplantation on erectile dysfunction has yielded conflicting results. 
Understanding the beneficial impacts of renal transplantation on erectile dysfunction could potentially lead to more 
successful outcomes.

Methods: Adhering to the PRISMA 2020 standards, this systematic investigation sought to examine complete English 
literature texts published from 2004 until 2024. Only editorials and review articles that had a Digital Object Identifier 
(DOI) and were published in the same magazine as the submission were considered for acceptance. We utilized many 
sources, such as ScienceDirect, PubMed, and SagePub, to acquire the literature.

Result: The study examined over 40 papers sourced from reliable venues like Science Direct, SagePub, and PubMed. 
After selecting eight papers for further scrutiny, a comprehensive analysis of the complete corpus of literature was 
conducted.

Conclusion: Renal transplantation has shown significant improvement in erectile function in patients with end-stage renal 
disease (ESRD), with a lower prevalence of erectile dysfunction and higher function scores. Factors such as 
pretransplantation IIEF-5 score, age, and anastomosis to the common iliac artery have significant associations with 
improved erectile function. However, the exact mechanism behind this effect remains unclear.
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INTRODUCTION
Individuals diagnosed with end-stage renal disease (ESRD) who receive hemodialysis therapy encounter a notable decline 
in their overall well-being. This is mostly attributed to the demanding nature of the treatment, which necessitates patients 
to attend dialysis sessions lasting 3-4 hours, three times a week. Additionally, the presence of comorbidities further 
contributes to the degradation of their quality of life.1 Of all the accompanying medical conditions, it is crucial to 
emphasize erectile dysfunction (ED) because of its high prevalence. The first scientific research establishing a strong 
correlation between erectile dysfunction and chronic renal failure was published in 1975.2 Erectile dysfunction is a 
significant consequence of end-stage renal disease that is frequently disregarded by healthcare professionals. The 
physiological processes related to metabolism, maintenance of internal balance, hormone regulation, cardiovascular
function, and neurological function in individuals with end-stage renal disease can all contribute to the development of 
erectile dysfunction.3

A recent study has revealed that the occurrence of erectile dysfunction in patients with end-stage renal disease, particularly 
those on hemodialysis, is as high as 84%. This percentage is more than that observed in the whole population.4 Erectile 
dysfunction is a condition characterized by the ongoing inability to achieve and sustain an erection that is enough for good 
sexual activity. This condition can have a substantial impact on the physical and psychological well-being of individuals
and their partners, affecting their overall quality of life.5-7 Upon analyzing multiple research, it becomes evident that the 
prevalence of this condition among this particular group of patients ranges from 50 to 80% and reaches a plateau.8 The 
vascular risk factors associated with erectile dysfunction include advanced age, type II diabetes, smoking, hypertension, 
and dyslipidemia. While age is correlated with a higher probability of experiencing various risk factors for erectile 
dysfunction, it is not justified to assume that ED is an inevitable consequence of the aging process.5,9

Effective management of sexual dysfunction in immunosuppressed renal transplant recipients should lead to a satisfactory 
erection that meets the needs of both the patient and their partner. This should be achieved with minimal risk of infection 
and without negatively impacting the current or future functioning of the transplanted kidney.10 Renal transplantation has 
been largely acknowledged as the most efficacious therapy for end-stage renal disease. Due to the growing popularity and 
advancement of transplantation technology, there has been a steady rise in the number of patients with end-stage renal 
disease undergoing kidney transplantation. The survival time of kidney transplantation recipients has dramatically 
increased.11

So far, research on the impact of kidney transplantation on erectile dysfunction has yielded conflicting results. Renal 
transplantation often leads to the restoration of sexual potency in patients, while certain studies have indicated that the 
impact of transplantation on erectile dysfunction may be minor.5,12 Verifying the impact of transplantation on the 
restoration of erectile function can offer therapeutic possibilities for patients suffering from erectile dysfunction. 
Moreover, if the beneficial impacts of transplantation on erectile dysfunction are scientifically established, individuals 
may be inclined to undergo renal transplantation as a means of concurrently resolving their renal and erectile issues. Thus, 
the purpose of this systematic review was to provide a concise summary of the impact of kidney transplantation on erectile 
dysfunction.

METHODS
PROTOCOL
The study's author meticulously adhered to the PRISMA 2020 standards, a comprehensive set of regulations for 
conducting systematic reviews and meta-analyses, to ensure full compliance with all essential criteria. In order to provide 
precise and persuasive research results, a meticulously crafted methodology was employed.

CRITERIA FOR ELIGIBILITY
This paper offers a comprehensive analysis of the research completed in the last two decades on the benefits of renal 
transplantation for patients with end-stage renal disease in terms of improving erectile function. The aim of this program 
is to elucidate and improve patient care procedures through thorough data analysis. The main aim of this thesis is to 
highlight prominent themes that are found in a range of literary works.

In order to guarantee the precision of the data utilized in this study, rigorous criteria for inclusion and exclusion were 
enforced. Any English-language work that has been formally published or made available to the public between the years 
2004 and 2024 is eligible to be taken into account or considered. The exclusion criteria encompass published reviews, 
editorials, submissions lacking a DOI, and duplicate entries within the same journal.

SEARCH STRATEGY
The study's keywords include "renal transplantation, erectile function, end-stage renal disease, benefits, improve". For 
this research, the following Boolean MeSH keywords were entered into the databases: (((“renal transplantation”[MeSH 
Terms] OR “renal transplantation“[All Fields] AND “erectile function”[All Fields]) OR (“end-stage renal disease”[MeSH 
Terms] OR “ESRD”[All Fields] AND “erectile function”[All Fields]) AND (“renal transplantation”[MeSH Terms] OR 
“benefits”[All Fields] OR “improve”[All Fields] OR “erectile function”[MeSH Subheading] OR “improving erectile 
function”[All Fields]))).
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DATA RETRIEVAL
Prior to commencing this comprehensive research, the writers meticulously assessed the relevance of each article by 
extensively scrutinizing its title and abstract. Only research that met the aims and fulfilled the criteria for inclusion in the 
article were deemed more significant. A discernible and regular pattern became evident after conducting repeated searches. 
Only contributions written in English were allowed. The screening technique was thorough and produced content that was 
highly relevant to the study's topic and met all set criteria for inclusion. Research that did not fit these criteria was typically 
ignored, and its findings were not considered significant. The assessment encompassed a broad spectrum of data, 
comprising factors, titles, authors, publishing dates, venues, and study methodologies.

QUALITY ASSESSMENT AND DATA SYNTHESIS
The authors meticulously analyze the abstract and title of each article in order to identify those that necessitate additional 
examination. As a result, every document that was initially being examined had to undergo a comprehensive examination. 
The evaluation outcomes greatly influenced the selection of the review papers. By employing this criterion, the process 
of selecting articles was expedited, enabling a more comprehensive assessment of previous research and the conditions 
under which it was evaluated.

Figure 1. Article search flow chart

RESULT
To initiate the study, our team diligently gathered a wide range of documents from reputable sources including Science 
Direct, PubMed, and SagePub. After conducting a thorough three-stage screening process, we have selected eight papers 
that are very relevant to our ongoing systematic inquiry. Subsequently, we selected particular topics to scrutinize in greater 
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depth and meticulously evaluated each report with meticulous attention to detail. In order to expedite our inquiry, we have 
provided a concise summary of the evaluated information in Table 1.

Table 1. The literature included in this study
Author Origin Method Sample Result

Pourmand et 
al.13 (2007)

Iran
Retrospective 

study 
64 

patients

The study found that ED 
prevalence in hemodialysis 
(HD) patients was 87.5%, 
with no significant difference 
between patients over 50 
years old or dialysis duration. 
Improvement was observed in 
HD patients compared to 
pretransplant IIEF-5 scores. 
Pretransplant IIEF-5 score, 
age, and anastomosis to 
common iliac artery were 
significant predictors.

Barroso et 
al.14 (2008)

Brazil Case Control
91 

patients

The study found significant 
differences in erectile 
function, orgasmic function, 
sexual desire function, 
intercourse satisfaction, and 
satisfaction related to sexual 
life among the control, ESRD, 
and transplanted groups, 
indicating significant 
differences in these areas. The 
results suggest that these 
factors play a crucial role in 
sexual life satisfaction.

Mirone et 
al.15 (2008)

Italy
Prospective 

Study
78 

patients

ED was reported by 68 
patients before RT, with a 
mean total IIEF score of 
42.46. One year after RT, 71 
patients reported ED, with a 
decrease in the mean total 
IIEF score to 39.97. Patients 
aged <45 reported a 
significant decrease in IIEF 
scores due to erectile function, 
sexual desire, and overall 
satisfaction.

Khallaf16

(2010)
Saudi Arabia Review -

This study evaluated sexual 
functions in nondiabetic male 
renal transplant recipients 
(RTRs) and hemodialysis 
patients. Results showed 
depressed erectile function 
and intercourse satisfaction, 
but normal orgasmic function. 
RTRs had better sexual desire 
and overall satisfaction, 
suggesting enal 
transplantation may 
normalize OS and improve 
SxD function.

Antonucci et 
al.1 (2015)

Italy
Retrospective 

Study
95

patients

ED is a significant issue in 
transplanted patients, 
particularly those over 50. 
Dialyzed patients, particularly 
those undergoing dialysis, are 
more likely to suffer from ED. 
Patients over 50, who 
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represent 61% of the total 
number of ED patients, also 
exhibit hyperprolactinemia. 
However, there is no 
significant correlation 
between ED and ED onset in 
transplanted patients. 
Diabetes and 
hypotestosteronemia are also 
significantly correlated with 
ED.

Kang et al.11

(2020)
China Meta Analysis 9 studies

The study found that kidney 
transplantation patients had a 
lower prevalence of ED 
compared to the control 
group, with higher domain 
scores for erectile function 
and sexual desire. Patients 
with kidney transplantation 
also had higher serum 
testosterone levels, lower 
prolactin levels, and 
luteinizing hormone levels.

Laguerre et 
al.17 (2020)

France
Prospective 

Study
92 

patients

There was a substantial 
increase in the median FSFI 
total score among women 
after 6 months. Among males, 
there was a significant 
increase in the median 
International Index of Erectile 
Function (IIEF) total score 
after one year.

Rahman et 
al.9 (2021)

Indonesia Meta Analysis 8 studies

Renal transplantation has 
been shown to improve 
erectile dysfunction in some 
patients with end-stage renal 
disease (ESRD), but it persists 
in approximately 20-50% of 
recipients. A systematic 
review of 1326 articles found 
significant improvements in 
IIEF-5 scores between pre and 
post-transplantation, and 
increased testosterone levels. 
However, the evidence is 
limited due to the small 
number of studies, 
necessitating further 
investigation.

Pourmand et al. discovered high incidence of ED in hemodialyzed patients, with kidney transplantation being the key 
treatment. Treatment improves psychogenic factors and quality of life. Due to sensitivity, potency evaluation should be 
included in posttransplantation list evaluations.13

The study by Barroso et al. concluded that kidney transplants can enhance sexual function in patients with ESRD who are 
on hemodialysis.14

Mirone's study highlights the prevalence of ED in hemodialysed men, and suggests that RT, the elective treatment for 
ESRD, should not be considered a restorative approach in terms of sexual function, as EF worsens in younger patients, 
lowering expectations of sexual life restoration.15

Khallaf's study reveals that hemodialysis and renal transplantation do not fully or malign sexual functions in uremic 
patients. Sexual dysfunction is prevalent in male hemodialysis patients and renal RTRs, with ED prevalence being more 
profound in the former group.16
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ED prevalence in end-stage chronic kidney failure patients, including those undergoing dialysis or transplants, is often 
overlooked in literature. Hypotestosteronemia is a risk factor, but transplantation may protect sexual capabilities in 
dialyzed patients and transplant recipients.1

Kang's research suggests that kidney transplantation can improve erectile function in patients with ESRD by correcting 
endocrine hormone disorders, leading to increased serum testosterone and decreased LH and PRL levels. Further studies 
are needed to validate these findings.11

Laguerre's study reveals that successful renal transplantation can significantly improve sexual function in both men and 
women with chronic kidney failure. Sexuality assessment scores, such as IIEF-15 and FSFI, showed significant 
improvement in end-stage renal disease patients 6 and 12 months post-transplantation. However, women showed a loss 
of improvement.17

Rahman et al's study confirms that renal transplantation enhances erectile function, resulting in significant improvements 
in IIEF-5 scores post-transplantation, highlighting the need for further research on its effects.9

DISCUSSION
Renal transplantation has been a topic of debate among researchers, with some arguing that it improves erectile function 
in hemodialyzed patients by normalizing endocrine, metabolic, and psychological issues. However, others have reported 
no significant improvement in erectile function after transplantation. The causes of erectile dysfunction (ED) among graft 
recipients include drug side effects, compromised penile vascularity, psychological problems, and underlying diseases. 
The prevalence of ED in hemodialyzed patients varies, with some studies showing a higher prevalence of ED among 
patients younger than 50 years.13,18

Post-transplantation erectile function deteriorated, not changed, or improved in 12.5%, 43.5%, and 44%, respectively. 
Factors such as pretransplantation IIEF-5 score, age at the time of transplantation, and anastomosis to the common iliac 
artery had significant associations with improved erectile function.19 The risk of vasculogenic ED following end-to-end 
anastomosis to the internal iliac artery is 10%, but the risk of vasculogenic ED is between 25% and 65% after a second 
renal transplant.13 The IIEF showed a 44.4% prevalence of erectile dysfunction among ESRD patients, regardless of 
severity. Factors such as graft malfunction, side effects of immunosuppressants, etiology for renal dysfunction, and 
preexisting risk factors like diabetes, hypertension, and tobacco abuse may contribute to the lack of improvement in ED 
after transplantation.14,20

Erectile dysfunction is a prevalent sexual problem among hemodialysis patients, especially in renal transplantation 
patients (RTRs). Despite improvements in treatment, ED prevalence remains high, with studies showing varying 
definitions and small sample sizes. The study found a high prevalence of ED in non-diabetic RTRs, with mild-moderate 
degrees and no severe ED.16,21,22 The use of beta-blockers is not a significant risk factor for ED in dialyzed 
patients.1 Kidney transplantation has shown significant improvement in erectile function in patients with ESRD, with a 
lower prevalence of erectile dysfunction and higher erectile function scores. Studies have shown that erectile function can 
be improved in patients receiving kidney transplantation, but there is still debate about whether there is a significant 
difference between uremic patients who receive kidney transplantation and hemodialysis. The improvement of erectile 
function in the kidney transplantation group was more significant when using the IIEF-5 scale.23,24

Renal transplantation is a treatment for erectile dysfunction, a condition that affects sexual function in both men and 
women. Studies have shown that the median FSFI score significantly increases in women at M6 but not significantly at 
M12 or at LOCF after successful transplantation. Treatment of ED includes treating CKD complications, correcting 
endocrine disorders, chronic anemia, food deprivation, substitute drugs responsible for erectile dysfunction, and treating 
depression. Sildenafil citrate treatment, a PDEi5 agent, has proven effective in managing ED in kidney transplant 
recipients. However, the influence of kidney transplantation on sexual dysfunction is high shortly after transplantation 
and lessens with time and confounding factors such as age.17,25 Renal transplantation has been shown to improve erectile 
function in patients with ESRD who are on hemodialysis. However, the exact mechanism behind this effect remains 
unclear.26,27 Studies have shown an increase in serum testosterone levels post-transplantation while luteinizing hormone 
and prolactin levels decrease after 3-6 months. Alternative treatments like Li-SWT and hormonal treatment are being 
explored.9,25 Renal transplantation has demonstrated promise in enhancing erectile function in individuals with end-stage 
renal disease (ESRD). However, additional investigation is required to have a more comprehensive understanding of its 
effects on patients' quality of life and overall well-being.

CONCLUSION
Renal transplantation has been a topic of debate among researchers, with some arguing that it improves erectile function 
in hemodialyzed patients by normalizing endocrine, metabolic, and psychological issues. However, others have reported 
no significant improvement in erectile function after transplantation. Erectile dysfunction (ED) among graft recipients is 
a prevalent sexual problem among hemodialysis patients, especially in renal transplantation patients (RTRs). Factors such 
as pretransplantation IIEF-5 score, age at the time of transplantation, and anastomosis to the common iliac artery have 
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significant associations with improved erectile function. Kidney transplantation has shown significant improvement in 
erectile function in patients with ESRD, with a lower prevalence of erectile dysfunction and higher erectile function scores.
However, the exact mechanism behind this effect remains unclear. Alternative treatments like Li-SWT and hormonal 
treatment are being explored. Renal transplantation has demonstrated promise in enhancing erectile function in individuals 
with end-stage renal disease (ESRD), but additional investigation is required to have a more comprehensive understanding 
of its effects on patients' quality of life and overall well-being.
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