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Abstract
Background: Erectile dysfunction (ED) affects the great majority of people undergoing dialysis and also the
majority of patients undergoing kidney transplantation. In this study, we investigated the degree of erectile
dysfunction (ED), as well as its prevalence, contributory variables, and overall impact after renal transplant.

Methods: Adult male kidney transplant patients were the subject of an observational, non-interventional
study that was conducted at a single center. Age, time and type of dialysis before transplantation,
comorbidities, factors associated with cardiovascular risk, data on sexual history, physical examination, and
laboratory results were among the clinical data we examined. In addition to gathering clinical and
demographic characteristics, the International Index of Erectile Function (IIEF) questionnaire was used to
evaluate sexual function.

Results: A total of 170 renal transplanted patients between 20 and 70 years old (mean age: 45.40±11.5) were
included in this study. All of the patients had immunosuppressive treatment with a calcineurin inhibitor
(cyclosporine or tacrolimus) and had a normal glomerular filtration rate (GFR). The prevalence of sexual
dysfunction increased with age (42.6% of patients under 40, 47.4% of patients in the 40-60 age group, and
78.9% of patients over 60). Mild, moderate, and severe ED was noted in 33.5%, 20.6%, and 10.6% of cases,
respectively, and 51 (30%) patients reported having a normal sexual function. While calcium channel
blockers (122 cases) were the most commonly used antihypertensive medication and chronic
glomerulosclerosis (55.3%) was the most common cause of chronic kidney disease (CKD) before
transplantation, none of these variables appear to have affected the severity of erectile dysfunction. The
only medications associated with sexual dysfunction were alpha-blockers and aspirin (75 mg) (p=0.026 and
p=0.013, respectively).

Conclusions: Although kidney transplantation has positive impacts on the quality of life, erectile
dysfunction is a frequent condition among patients with renal transplants, and it has an increased frequency
with age. In our study, it has been observed that only a small percentage of the research group had a normal
sexual function, although most of the patients were young, and that alpha-blockers and aspirin (75 mg) are
associated with erectile dysfunction.

Categories: Urology, Nephrology, Transplantation
Keywords: sexual dysfunction, kidney transplant recipients, chronic kidney disease, erectile dysfunction, renal
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Introduction
Chronic kidney disease (CKD) considerably burdens a person’s quality of life. Several comorbidities,
including diabetes, hypertension with secondary cardiovascular comorbidities, metabolic syndrome,
endocrinological disorders, cognitive and psychiatric diseases, and a prolonged uremic environment, are
related to CKD [1]. These diseases and the medications used to treat them may affect erectile dysfunction
(ED), a crucial aspect of life quality from both a psychological and a social point of view. Although the
quality of life following a kidney transplant improves, the statistics on patients’ sexual behavior have
produced contradictory outcomes up to this point. The risk factors for erectile dysfunction (ED) are similar to
those for chronic kidney disease (CKD), which can include vascular, neurological, hormonal, or psychological
factors. Growing evidence demonstrates that renal failure is associated with sexual dysfunction, anxiety,
depression, and a poor quality of life [2].

Some research has demonstrated that erectile dysfunction improves after renal transplant surgery [3,4],
while others have not observed any significant improvements or even appearance of new cases of ED [5,6].
Together with recognized vascular, neurogenic, and psychological aspects, adverse drug reactions such as
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hypogonadism connected to immunosuppressive steroid usage and interference with penile
vascularization are having a significant negative impact on erectile performance [5].

Quality of life, including erectile function, became a significant aspect for both patients and doctors in the
modern era of healthcare as graft survival and patient survival with graft increased. There is a lack of data
regarding sexual function in transplant recipients; consequently, additional information is required to
determine the prevalence, risk factors, and severity of the association between post-kidney transplantation
status and erectile dysfunction. The aim of our research was to assess the prevalence of erectile dysfunction
among patients with kidney transplants and the frequency of risk factors associated with sexual dysfunction.

Materials And Methods
We carried out a retrospective observational research study on male adult patients with chronic kidney
disease who underwent a kidney transplant between 1995 and 2021 and were being monitored at the renal
transplant unit of “Dr. C.I. Parhon” Hospital in Iaşi. All of the participants provided written consent, and the
hospital’s ethics committee authorized the study. Surgical history, the presence of comorbidities, the type of
renal impairment, the initial cause of kidney failure, and demographic and clinical data including blood and
urine laboratory tests were gathered. In terms of laboratory results, data were gathered and compared for
urea (mg/dL), creatinine (mg/dL), hemoglobin (g/dL), hematocrit (%), cholesterol (mg/dL), triglycerides
(mg/dL), and uric acid (mg/dL) at the first evaluation following hospital discharge, the evaluation after 12
months, and at the time of study inclusion. All of these data were collected at the start of 2022.

The International Index for Erectile Function (IIEF), a validated assessment of sexual function, was given to
patients. To determine the diagnosis of erectile dysfunction, the questionnaire was completed by the
patients at the time of study inclusion, and severity scores were established together with additional patient
data. Individuals with acute or chronic graft rejection and patients with genital abnormalities incompatible
with sexual activity were excluded from the study. Patients who underwent surgery less than six months
before the study began were also excluded, as were individuals who refused to fill out the questionnaire.

The diagnostic criteria established by Rosen et al. [7] and Cappelleri et al. [8] were used to diagnose and
assess the severity of ED: severe ED (5-7 points), moderate ED (8-11 points), mild-to-moderate ED (12-16
points), mild ED (17-21 points), and no ED (22-25 points).

Data on patients and completed questionnaires were processed using the Statistical Package for the Social
Sciences (SPSS) version 27.0 (IBM SPSS Statistics, Armonk, NY, USA). Student’s t-test was used for the
statistical examination of the means and continuous variables when the data were regularly distributed.
Statistically significant differences were those with p-values < 0.05.

Results
The study included 170 adult male patients who fulfilled the inclusion requirements, 20-70 years old (mean
age: 45.40±11.5). They responded to the IIEF questionnaire at the start of 2022, having received a kidney
transplant between 1995 and 2021.

The clinical details of these 170 patients are shown in Table 1. Nineteen (11.2%) patients were beyond the
age of 60, 54 (31.7%) were under the age of 40, and 97 (57.1%) were in the 40-60 age range. In terms of sexual
activity, the majority of patients (n=114) had long-term partners. Patients varied from morbidly obese
(22.3%) to normal weight (39.4%) based on their biometric data in relation to standard body mass index

(BMI) (lowest BMI: 16.98 kg/m2, highest BMI: 37.44 kg/m2). The majority of the recipients (83.5%)
underwent dialysis before the renal transplant; 124 patients had hemodialysis and 18 had peritoneal
dialysis. The lengths of renal impairment by dialysis ranged from one month to 25 years (mean: 3.36±4.66
years); 19 patients had been dialyzed for more than 10 years until the kidney transplantation, while 53
patients had been on dialysis for less than 12 months. Regarding the donors, there were either live donors
(89 total, of whom 45.9% were related to the patients and 6.5% were not) or cadaveric donors (81 cases,
47.6%). Most cases (70.58%) had been performed 1-10 years before the research, while six patients (3.35%)
had their renal transplants more than 20 years before the study. Before they entered the study, 46
(27.1%) patients had undergone one or more reversible rejection events, and 17 (10%) patients had graft
biopsies.

 Characteristics Overall (N=170) Percentage

Age on enrolment ≤40 years 54 31.8

 40-60 years 97 57.1

 ≥60 years 19 11.2

Age at transplant ≤40 years 101 59.4
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 40-60 years 65 38.2

 ≥60 years 4 2.4

Alcohol Yes 17 10

 No 153 90

Smoking Yes 32 18.8

 No 138 81.2

BMI Normal 67 39.4

 Overweight 65 38.3

 Obesity 38 22.3

Partner (stable relationship) Yes 114 67.1

 No 9 5.3

 Not specified 47 27.6

Type of dialysis Hemodialysis 124 72.9

 Peritoneal dialysis 18 10.6

 Pre-emptive transplant 28 16.5

Time on dialysis >10 years 19 11.1

 <10 years 120 70.6

 Pre-emptive transplant 31 18.3

Type of donor Living donor (related) 78 45.9

 Living donor (unrelated) 11 6.5

 Deceased donor 81 47.6

Time since renal transplant >10 years 50 29.4

 ≤10 years 120 70.6

Hypertension Yes 146 85.9

 No 24 14.1

Diabetes Yes 16 9.4

 No 154 90.6

Neurological disease Yes 6 3.6

 No 162 96.4

Urological disease Yes 31 18.2

 No 139 81.8

Organ rejection Yes 46 27.1

 No 124 72.9

Surgical complications Yes 14 8.2

 No 156 91.8

Immunosuppressive therapy Tacrolimus 113 66.5

 Cyclosporin 57 33.5

TABLE 1: Patient demographic, clinical characteristics, transplant data, and treatment
BMI: body mass index
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The distribution of erectile dysfunction severity levels is shown in Figure 1: 51 (30%) individuals reported
having a normal sexual function, and 38.8%, 20.6%, and 10.6% of participants had moderate, mild, or severe
ED, respectively. The mean IIEF score was 16.32±6.93, while the mean scores for the erectile domains were
19.22±7.9 for erectile function, 6.8±2.9 for orgasmic function, 6.43±2.1 for sexual desire, 8.96±3.7 for
intercourse satisfaction, and 6.78±2.6 for overall satisfaction. Age-related increases in the prevalence of ED
were 42.6%, 47.4%, and 78.9% for patients who were under 40 years old, 40-60 years old, and above 60 years
old, respectively.

FIGURE 1: Erectile dysfunction distribution as measured using the
International Index for Erectile Function (N=170)

When looking at the cause of chronic kidney disease before transplantation, chronic glomerulosclerosis
(55.3%) was the most frequent cause of chronic kidney disease, followed by hypertensive nephropathy
(9.4%), autosomal dominant polycystic kidney disease (ADPK) (7.6%), and urological congenital
abnormalities (6.5%), vasculitis (3.9%), and diabetic nephropathy (2.4%).

In addition to taking immunosuppressive medications, the majority of patients (n=159, 93.5%) also received
different therapy for comorbidities. Calcium channel blockers (122 cases), beta-blockers (36 cases), and
angiotensin-converting enzyme inhibitors (31 cases) were the most frequently used antihypertensives.
Alpha-blockers and aspirin (75 mg) (p=0.026 and p=0.013, respectively) were shown to be statistically
significantly related to the existence of sexual dysfunction, not only with the overall IIEF score but also with
each of the five domains. The associations between medication and erectile function of the study group are
shown in Table 2.

Medication  Overall ED patients Non-ED patients Pearson chi2 p-value

  N=170 (100%) N=84 (49.4%) N=86 (50.6%)   

Beta-blockers Yes 36 (21.2%) 20 (23.8%) 16 (18.6%) 0.690 0.406

 No 134 (78.8%) 64 (76.2%) 70 (81.4%)   

ACEI Yes 31 (18.2%) 14 (16.7%) 17 (19.8%) 0.274 0.601

 No 139 (81.8%) 70 (83.3%) 69 (80.2%)   

CCB Yes 122 (71.8%) 62 (73.8%) 60 (69.8%) 0.343 0.558
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 No 48 (28.2%) 22 (26.2%) 26 (30.2%)   

Allopurinol Yes 58 (34.1%) 32 (38.1%) 26 (30.2%) 1.169 0.280

 No 112 (65.9%) 52 (61.9%) 60 (69.8%)   

Alpha-2 adrenergic agonists Yes 37 (21.8%) 20 (23.8%) 17 (19.8%) 0.408 0.523

 No 133 (78.2%) 64 (76.2%) 69 (80.2%)   

Alpha-blockers Yes 11 (6.5%) 9 (10.7%) 2 (2.3%) 4.941 0.026

 No 159 (93.5%) 75 (89.3%) 84 (97.7%)   

Anti-ischemic drugs Yes 3 (1.8%) 2 (2.4%) 1 (1.2%) 0.364 0.618

 No 167 (98.2%) 82 (97.6%) 85 (98.8%)   

Psychotropic drugs Yes 3 (1.8%) 1 (1.2%) 2 (2.3%) 0.316 1.000

 No 167 (98.2%) 83 (98.8%) 84 (97.7%)   

Antiarrhythmic drugs Yes 2 (1.2%) 0 (0%) 2 (2.3%) 1.977 0.497

 No 168 (98.8%) 84 (100%) 84 (97.7%)   

Diuretics Yes 24 (14.1%) 16 (19%) 8 (9.3%) 3.329 0.068

 No 146 (85.9%) 68 (81%) 78 (90.7%)   

Nitrates Yes 1 (0.6%) 0 (0%) 1 (1.2%) 0.983 1.000

 No 169 (99.4%) 84 (100%) 85 (98.8%)   

H2 receptor agonists Yes 2 (1.2%) 1 (1.2%) 1 (1.2%) 0.000 1.000

 No 168 (98.8%) 83 (98.8%) 85 (98.8%)   

PPIs Yes 29 (17.1%) 12 (14.3%) 17 (19.8%) 0.902 0.342

 No 141 (82.9%) 72 (85.7%) 69 (80.2%)   

Statins Yes 46 (27.1%) 24 (28.6%) 22 (25.6%) 0.192 0.661

 No 124 (72.9%) 60 (71.4%) 64 (74,4)   

Antidiabetic drugs Yes 7 (4.1%) 4 (4.8%) 3 (3.5%) 0.175 0.718

 No 163 (95.9%) 80 (95.2%) 83 (96.5%)   

Aspirin (75 mg) Yes 15 (8.8%) 12 (14.3%) 3 (3.5%) 6.158 0.013

 No 155 (91.2%) 72 (85.7%) 83 (96.5%)   

Anticoagulant drugs Yes 6 (3.5%) 4 (4.8%) 2 (2.3%) 0.741 0.441

 No 164 (96.5%) 80 (95.2%) 84 (97.7%)   

Pentoxifylline for PVD Yes 27 (15.9%) 16 (19%) 11 (12.8%) 1.245 0.264

 No 143 (84.1%) 68 (81%) 75 (87.2%)   

Immunosuppressive therapy Tacrolimus 114 (67.1%) 58 (69%) 56 (65.1%) 0.300 0.861

 Cyclosporine 56 (32.9%) 26 (31%) 30 (34.9%)   

TABLE 2: Associations between chronic medication and erectile function
ED: erectile dysfunction, ACEI: angiotensin-converting enzyme inhibitor, CCB: calcium channel blocker, HCTZ: hydrochlorothiazide, PPIs: proton pump
inhibitors, PVD: peripheral vascular disease

The laboratory characteristics at the first evaluation following hospital discharge and at 12 months after
renal transplant are shown in Table 3. These laboratory tests did not show any statistically significant
associations with the existence of ED.
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First evaluation after RT* (mean±SD) Total (N=170) With ED (n=84) Without ED (n=86) p-value

Urea (mg/dL) 76.504±36.324 79.659±35.664 73.389±36.925 0.088+

Creatinine (mg/dL) 1.545±0.591 1.561±0.562 1.528±0.623 0.272+

Hemoglobin (g/dL) 11.309±1.756 11.198±1.592 11.417±1.905 0.434++

Hematocrit (%) 34.402±5.141 34.251±4.948 34.551±5.352 0.717++

Cholesterol (mg/dL) 220.49±48.144 222.68±44.505 218.33±51.685 0.576++

Triglycerides (mg/dL) 201.44±96.611 198.75±82.722 204.09±109.092 0.756+

Uric acid (mg/dL) 5.969±1.652 6.141±1.565 5.800±1.729 0.229++

Values 12 months after RT ** (mean±SD)     

Urea (mg/dL) 51.804±19.539 51.987±19.872 51.622±19.326 0.833+

Creatinine (mg/dL) 1.503±1.057 1.385±0.402 1.622±1.439 0.196+

Hemoglobin (g/dL) 14.071±1.952 13.787±2.007 14.355±1.865 0.068++

Hematocrit (%) 42.902±6.958 42.694±7.014 43.113±6.940 0.646+

Cholesterol (mg/dL) 201.41±44.463 203.76±39.601 199.13±48.890 0.440+

Triglycerides (mg/dL) 169.02±74.780 174.84±73.679 163.35±75.881 0.226+

Uric acid (mg/dL) 6.744±1.532 6.750±1.657 6.739±1.407 0.966++

TABLE 3: Laboratory characteristics in renal transplant recipients with and without erectile
dysfunction at the first evaluation following hospital discharge and at 12 months after renal
transplant
+: Mann-Whitney test, ++: Student’ t-test

*First evaluation following hospital discharge after renal transplant

**Evaluation at 12 months after renal transplant

RT: renal transplant, SD: standard deviation, ED: erectile dysfunction

The laboratory tests and analyses performed at the time of the study’s inclusion are shown in Table 4. Once
more, no statistically significant associations were seen between those with and without erectile
dysfunction.
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Actual values (mean±SD) Total (N=170) With ED (n=84) Without ED (n=86) p-value

Urea (mg/dL) 51.641±21.728 52.012±21.447 51.274±22.124 0.635+

Creatinine (mg/dL) 1.545±0.960 1.472±0.571 1.617±1.230 0.512+

Hemoglobin (g/dL) 14.062±1.842 13.896±1.986 14.225±1.683 0.248++

Hematocrit (%) 41.786±5.284 41.126±5.701 42.438±4.780 0.107++

Cholesterol (mg/dL) 198.84±47.007 188.53±37.308 208.79±53.110 0.005++

Triglycerides (mg/dL) 166.49±87.402 154.58±72.061 177.96±99.084 0.093+

Uric acid (mg/dL) 6.693±1.431 6.745±1.342 6.638±1.525 0.652++

TABLE 4: Laboratory characteristics of kidney transplant recipients with and without erectile
dysfunction at the time of the study’s inclusion
+: Mann-Whitney test, ++: Student’s t-test

SD: standard deviation, ED: erectile dysfunction

Discussion
The high prevalence of erectile dysfunction among patients with chronic renal failure has long been
recognized for years. Research from the 1970s showed how crucial it was to improve quality of life through
transplant and recover one’s normal level of erectile function [9,10]. Salvatierra et al. [10] conducted a study
in which 130 young males (aged 30-60) completed a questionnaire on their sexual satisfaction before and
after undergoing a kidney transplant. According to his findings, potency and libido significantly changed
after transplantation without any evidence of a significant relationship with age, the etiology of chronic
renal disease, the kind of donor, concomitant drugs, or creatinine level.

It is debatable and possibly multifactorial what induces sexual dysfunction in renal transplant patients.
Some of the factors that have been recognized as related to persistent ED include age, anxiety, drug side
effects, interference with penile vascularization, failure to adjust hormonal imbalances, or an underlying
pathological process [11].

Before starting hemodialysis, patients with chronic kidney disease had a high prevalence of sexual
dysfunction (90%), and it remained elevated (60%-70%) during the hemodialysis period, with a range of
clinical manifestations, from a lack of sexual desire to the inability to maintain an erection, from reduced sex
hormone levels to infertility, from low self-esteem to depressive episodes [12]. In a prospective research by
Nassir et al. [3], 52 patients’ erectile dysfunction was examined both before and after kidney transplantation.
The age of patients undergoing renal transplantation is decreasing due to easier access to the procedure, so
erectile function among the male population is of higher importance. The study’s findings showed that while
dialysis did not enhance erectile function, those who had kidney transplantation saw a substantial
improvement in sexual function.

Although higher than that observed in Spain [13], in the study by Rosen et al. [14], the overall prevalence for
all types of chronic kidney disease (43% of patients on hemodialysis, 25% of patients on peritoneal dialysis,
and 21% of renal recipients) was similar to the rate observed in the general population in the USA [15] for
the same age group. Burgos et al. [9] reported in a prospective trial that sexual dysfunction reduced from
60% to 45% following renal transplant; this is a different rate from that observed in the present investigation
for transplant recipients. Comparable to our analysis and with similar average age, Peşkircioğlu et al. [16]
observed an ED prevalence of 32.3% (42.5 versus 45.4 in our study).

Age is a widely accepted risk factor for sexual dysfunction, and many studies have demonstrated the
importance of age on the occurrence of ED among transplant patients [6,17,18]. In the study by Malavaud et
al. [17] of 271 post-renal transplant recipients, the mean age of adult males with sexual dysfunction was 49.2
years, compared to 44.5 years for patients without ED, which is comparable to our findings. According to
investigations by El-Bahnasawy et al. [6], patients with ED were older on average than those without sexual
dysfunction (43.6 years compared to 34.9 years, respectively). Mirone et al. [5] found that in people under the
age of 45, renal transplant had no beneficial effects on erectile dysfunction and sometimes was even
reported to worsen by the recipients.

2023 Miron et al. Cureus 15(4): e38088. DOI 10.7759/cureus.38088 7 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


There are several well-known sexual dysfunction causes, including high blood pressure, diabetes mellitus,
hyperlipidemia, and uremic toxins. Despite potential benefits following renal transplantation, endothelial
dysfunction persists [19]. These findings should make clinicians aware of the relevance of sexual dysfunction
among renal recipients because it may be an indicator of cardiovascular risk considering that major
cardiovascular events are the main noninfectious cause of death in this group of recipients [20]. Diabetes
mellitus is another common cause of erectile dysfunction, and it is considered that erectile dysfunction
results from the accelerated development of angiopathy and neuropathy. Al Khallaf [21] observed that both
nondiabetic males with kidney transplants and nondiabetic patients receiving dialysis had a poor erectile
function and intercourse pleasure but normal orgasmic function. It was concluded that uremic patients’
erectile function is not fully normalized by either hemodialysis or kidney transplantation. Although a
statistically significant correlation could not be established between the degree of dysfunction and the
frequency of comorbidities in our study, we have observed that patients with erectile dysfunction have
multiple associated diseases such as peripheral vascular and central heart disease, metabolic syndrome, and
endocrine dysfunctions.

As calcineurin inhibitors such as tacrolimus and cyclosporine, which are gonadotoxic medications,
constitute the basis for immunosuppression in transplant patients, additional research explores a variety of
immunosuppressive treatment regimens that may have a detrimental impact on sexual function [22,23].
Although cyclosporine is known to impair endothelial function [24], the investigation of Bellinghieri et
al. [25] into the impact of cyclosporine therapy on sexual hormone profiles revealed no connection between
testicular function and the hormone profiles. Tacrolimus therapy was linked to regular erectile function,
according to the research by Rebollo et al. [18]. No difference in the frequency of sexual dysfunction was
found in our study, which included patients taking tacrolimus and cyclosporine (66.5% and 33.5%,
respectively). However, our research did identify a certain correlation between erectile dysfunction and
both alpha-blockers and aspirin (75 mg).

Hemoglobin level is one factor that affects erectile dysfunction in renal transplant recipients, and patients
who are anemic have two times higher risk of getting ED than those who are not anemic [6]. While serum
hemoglobin has a direct relationship with the presence of ED among hemodialyzed patients, serum urea or
creatinine levels had a substantial negative association with the presence of ED among dialyzed
patients [26]. We collected data on levels of urea and creatinine, hemoglobin, and lipid metabolism
immediately following surgery, at six months, at 12 months, and again at the moment of study inclusion.
However, when comparing the group of individuals with sexual dysfunction to those with normal erectile
function, our research was unable to establish a statistically significant correlation.

There are some limitations to our study. First, patients did not complete the IIEF questionnaire at least six
months after the kidney transplant but rather at various intervals thereafter. The study’s observational
design, lack of hormonal characteristics that could affect sexual function, absence of clinical manifestations
related to the severity of the disease, lack of a control group, and the fact that it was conducted in a single
medical facility are additional flaws that should be taken into consideration.

In our view, this group of patients is growing annually, appears to be younger, and requires counseling and,
where appropriate, therapy. Additional research is required to understand the incidence, risk factors, and
severity of erectile dysfunction among those who underwent a kidney transplant.

Conclusions
Due to its incidence and risk factors, sexual dysfunction is a significant problem for kidney transplant
patients, and its frequency rises with age. The etiology is complex and may be due to a combination of
variables; however, the two medical conditions may share many risk factors. Although most of the patients
were young, only a small percentage of the study group had a normal sexual function. Among the several
medications that this group of patients needed to take, alpha-blockers and aspirin (75 mg) are associated
with sexual dysfunction, but these findings need to be validated in a prospective trial. Further research is
needed to fully understand the complex interplay of these factors in the development of these disorders.

Additional Information
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