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ABSTRACT

Objectives. Testosterone deficiency syndrome (TDS) is common among male patients
with chronic kidney disease (CKD). We compared the characteristics of TDS in men with
CKD versus renal transplantation (RT) with those of age-matched normal controls.
Materials and Methods. The 129 patients were: RT recipients (n ¼ 25) group I, CKD
patients (n ¼ 37) group II, and controls (n ¼ 67). We performed estimates of testosterone,
hemoglobin (Hgb), hematocrit (Hct), glucose, creatinine, and lipid profile. Self-assessment
questionnairesdInternational Index of Erectile Function (IIEF), Aging Males’ Symptoms
(AMS), Center for Epidemiologic Studies Depression Scaledwere used to evaluate
erectile function, testosterone deficiency, and depression, respectively. We also
investigated morning erection as well as the presence and duration of erectile
dysfunction (ED).
Results. Group I (RT) showed significantly higher serum testosterone levels than group
II (CKD), who displayed significantly worse erectile function, more severe testosterone
deficiency symptoms, and a greater trend toward depression. Similarly, the prevalences of
ED and TDS were significantly greater in group II than group I. Group I and controls
differed significantly only in the results of serologic tests, such as serum creatinine, Hgb,
and glucose and lipid profiles, but not in serum testosterone levels, scores of self-
assessment questionnaires, or prevalence of ED or TDS. Serum testosterone levels
correlated significantly with scores on the IIEF and AMS questionnaires in both group
II and controls, but not group I.
Conclusions. RT recipients showed higher serum testosterone levels and a lower prev-
alence of TDS with milder symptom severity than CKD patients. RT recipients beyond the
early acute posttransplant period, displayed serum testosterone levels and TDS prevalence
similar to those of healthy controls. Unlike CKD patients and normal controls, serum
testosterone did not significantly influence TDS symptoms in RT recipients.

ERECTILE DYSFUNCTION (ED) is commonly
observed in patients with chronic kidney disease

(CKD) and end-stage renal disease (ESRD).1 The preva-
lence of ED among CKD men is estimated to be about
50%.2 Multiple hormonal abnormalities have been discov-
ered to be among the underlying causes of ED in CKD.3e5

Testosterone deficiency (TD), is the most common
hormonal alteration, is due to reduced prolactin clearance6

and uremic inhibition of the luteinizing hormone effect on
Leydig cells.7 According to recommendations, the clinical
and biochemical alterations associated with this condition

in CKD men can be diagnosed as TD syndrome (TDS). It
markedly lowers the quality of life and decreases the
functions of multiple organ systems.8 Hence, one main
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concern is the impact of renal transplantation on TDS in
CKD patients. Several studies have imported that most
endocrine abnormalities are reversed after successful renal
transplant (RT) with improved erectile function. However,
the pattern of changes in testosterone levels varies accord-
ing to the time after transplantation.9,10 Furthermore, the
majority of studies have not considered the changes in
the prevalence and severity of ED or TDS after RT or the
correlation between testosterone levels and the severity of
those symptoms. Additionally, there is little information
about the extent of recovery of clinical and biochemical
values after RT relative to the normal range. Therefore, we
investigated the characteristics of TDS among male CKD
subjects and RT recipients compared with age-matched,
normal controls.

MATERIAL AND METHODS

From December 2011 to June 2012, we consecutively included 129
male RT recipients (n ¼ 25; group I) CKD, stage II to V, (n ¼ 37
group II), and age-matched normal controls from our health
promotion center (n¼ 67; control group). After obtaining consent for
the study, each patient was interviewed by the same physician with
regard to their past medical history, including comorbidities, onset
and cause of CKD, duration of maintenance hemodialysis, time of
RT, erectile function, including its presence and duration of ED as
well as morning erection. Group I was questioned about ED before
RT, improvement after RT and present ED. Three self-assessment
questionnairesdthe International Index of Erectile Function
(IIEF), the Aging Males’ Symptoms (AMS), and the Center for
Epidemiologic Studies Depression Scale (CES-D)dwere adminis-
tered to evaluate the severity of ED, TD symptoms, and depression,
respectively. After completing the personal interview and the self-
assessment questionnaires, we performed measurements of plasma
testosterone, hemoglobin (Hgb), hematocrit (Hct), creatinine, and
glucose and lipid profile between 9 and 11 AM. Testosterone defi-
ciency was defined as a plasma testosterone level <350 ng/dL.
Statistical analysis employed the independent samples students t-test,
chi-square test, simple correlation test, and multiple regression
analysis. A P value <.05 was considered significant.

RESULTS

There was no difference in age among the three groups;
group I, 53.5; group II, 55.0; and controls, 52.16. The present
comorbidities and causes of CKD did not differ significantly
between groups I and II. The mean time from the first
diagnosis of CKD was significantly by different; group I, 190
months (range, 12e480) versus group II, 108 months (range,
5e280; P ¼ .023). In addition, the duration of maintenance
hemodialysis in group I (mean, 22.0 months; range, 3e78)
was significantly shorter than that of group II (mean, 53.4
months; range, 3e156; P ¼ .008). The mean time since RT in
group I, was 124 months (range, 11e288). Among the 25 RT
recipients, 21 (84%) experienced ED before RT and 19 of
the 21 (90.5%) reported improved function after RT.
Among the 37 group II patients, 18 had ESRD; those with

and without ESRD differed significantly in the severity of
ED and TDS, according to their total scores of IIEF and

AMS (P ¼ .004 and P ¼ .000, respectively). Similarly, the
CES-D score of men with ESRD was higher than that of
patients with stage II to IV CKD (P ¼ .103). With respect to
plasma testosterone levels, subjects with ESRD displayed
lower levels of testosterone than those without ESRD:
mean testosterone, 264.2 versus 371.6 ng/dL, (P ¼ .070).
Among group II patients, the prevalence of ED and TDS
differed significantly between patients with ESRD versus
those with less severe CKD (P ¼ .021 and P ¼ .004,
respectively). Likewise, morning erection was reported less
frequently (5.6%) by ESRD patients than by those with less
severe CKD (21.1%; P ¼ .168; Table 1).
Comparison between group I and group II revealed the

former cohort to display significantly higher serum testos-
terone than group II: mean, 515.7 versus 323.5 mg/dL (P ¼
.001). With respect to the scores of the IIEF, AMS, and
CES-D, group Il showed significantly worse erectile func-
tion, more severe TD symptoms, and greater tendencies
toward depression than group I. Similarly, the prevalences
of ED and TDS were significantly higher in group II than
group I (P ¼ .008 and P ¼ .019); (Table 2).
Comparison of group I with the 18 group II patients with

stages II to IV CKD revealed a similar pattern of significant
differences. RT recipients displayed higher testosterone
levels, more tolerable symptom scores on (IIEF, AMS, and
CES-D), and lower prevalences of ED and TDS than
patients with stages II to IV CKD.
RT recipients (group 1) were compared with normal

controls. Although significant differences were noted in the
results of serum creatinine, Hgb, Hct, glucose, and lipid
profiles, there was no difference in serum testosterone levels
(493.9 vs 515.7 ng/dL; P ¼ .658). The total scores on self-
assessment questionnaires (IIEF, AMS, and CES-D) also
did not differ significantly between these two groups (P ¼
.354, .684, and .256 respectively). The prevalences of ED
and TDS among group I were not significantly different
from those of the controls (P ¼ .382 and .390, respectively;
Table 2).
The correlation between serum testosterone levels

and symptom severity was investigated using simple corre-
lation tests. Both group II and controls displayed significant
correlations of serum testosterone levels with IIEF and AMS
scores (P < .05). However there were no correlations in
group I between serum testosterone levels and self-
assessment questionnaire scores (P > .05). Multiple regres-
sion analysis to assess the impact of plasma testosterone
levels on symptom severity among the multiple variables of
plasma Hgb, Hct, creatinine, and glucose and lipid profile
revealed a similar pattern of significance between plasma
testosterone levels and self-assessment questionnaires scores
in both group II and controls (P < .05). However, plasma
testosterone levels did not show a significant impact on
symptom severity in group I (P > .05).

DISCUSSION

The incidence of testosterone deficiency varies from 6% to
9.5% in the community and increases to 15% to 30% among
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