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epilepsy- and 

antiepileptic drugs- 
related variables

Abstract 

Erectile dysfunction (ED) is common with epilepsy. We aimed to determine the 
frequency of ED in epileptic adults and its related variables. Included were 100 
epileptic men treated with conventional antiepileptic drugs (AEDs). Patients were 
assessed using International Index of Erectile Function questionnaire-5 items ver-
sion (IIEF-5), psychiatric interview, Beck Depression Inventory (2nd edition) (BDI-II) 
and Hamilton Anxiety Rating Scale (HAM-A). Free testosterone and sex hormone 
binding globulin (SHBG) were measured to assess endocrinal status. Compared 
to controls (n=50), patients had higher rates of ED (37%), lower IIEF-5 scores 
(P=0.053), particularly with frontal lobe epilepsy, left foci, carbamazepine (CBZ) 
and uncontrolled seizures. A high frequency of depression (51%) and scores of 
BDI-II were reported with frontal lobe epilepsy, right foci, CBZ, polytherapy and 
lack of control on AEDs. Lower free testosterone and higher SHBG levels were 
also reported. Patients with ED were older in age, had higher rates of uncontrolled 
seizures (58.19%) and higher scores of BDI-II and HAM-A. A significant negative 
correlations were identified between ED and age, age at onset, scores of BDII and 
HAM-A. We concluded that psychiatric comorbidity and endocrine abnormalities 
appear to be related to ED and seizure intractability to AED medications. Attention 
should be paid to optimize seizure control. In addition, psychotherapy and modali-
ties such as medications for ED are sometimes needed.
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Introduction

Epilepsy is one of the most common chronic medical illness-
es [1]. Men with epilepsy have an approximately five-folds 
increase in risk of sexual dysfunction compared to general 
population [2]. In general, sexual disorders are common in 
people with epilepsy, occurring in up to 1/2-2/3 of patients 
[3-6]. Various aspects of sexual functions are affected in men 
with epilepsy including sexual interest and poor sexual per-
formance (as diminished Libido, potency, or satisfaction of 
erection or orgasm and premature ejaculation) [7]. Erectile 
dysfunction (ED) is defined as a failure to persistent or recur-

rent partial or complete obtaining and/or maintaining penile 
erections until the end of sexual activity. The etiology of ED 
in patients with epilepsy is multifactorial, involving neuro-
logical, endocrine, iatrogenic and psychosocial. ED may be 
due to disturbance of sex hormones, hypothalamic-pituitary 
axis and testicular function by epileptic discharges [3, 8, 9], 
or may result as adverse effect of antiepileptic drugs (AEDs) 
[10-12]. Reduced serum levels of free testosterone and/or al-
bumin bound testosterone and free androgen index (FAIs) 
and increased levels of estradiol (E2), sex hormone binding 
globulin (SHBG), follicle stimulating hormone (FSH), lutein-
izing hormone (LH) and prolactin were reported in men with 
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epilepsy [3-6]. Enzyme inducer AEDs (EI-AEDs) as carbamaze-
pine (CBZ), phenytoin (PHT) and phenobarbitone (PB) elevate 
SHBG and reduce bioactive testosterone levels and may result 
in impotence in men [13, 14]. Epilepsy signifies anxiety and 
depression, low self-esteem and immaturity and this could 
lead to avoid situations that call for affective sexual involve-
ment [15-18]. 

Aim of work

In this work, we aimed to determine the frequency rate of 
ED in a cohort of adult men with epilepsy and its relation 
to demographic-, clinical-, epilepsy-, psychosocial- hormonal- 
and treatment- related variables. 

Materials and methods 

This study was conducted on 100 adult males with epilepsy, 
with age ranges between 20 to 48 years and total time of 
illness ranged from 3 to 35 years. Patients were on regular 
treatment with one or combined therapy of the convention-
al AED(s) for at least 6 months before participation in our 
study. Patients were free from other neurological or medi-
cal diseases and had normal computer tomography (CT) or 
magnetic resonance imaging (MRI) of the brain. Their seizure 
types’ were diagnosed according to the International League 
Against Epilepsy (ILAE) [19]. Patients were recruited from the 
out-patient epilepsy clinics of the departments of Neurol-
ogy and Psychiatry of Assiut and Al-Azhar University Hospi-
tals, Assiut, Egypt. Fifty healthy males matched for age, sex,  
educational level and socioeconomic status were included as 
controls for comparison. Controls were recruited from the 
healthy general population matched for age- (range: 20-48 
years; mean: 30.36±7.59), sex-, educational level and socio-
economic status. 

Excluded were subjects (patients and controls) with: 1) his-
tory of neurological disorder other than epilepsy, 2) history 
of clinically significant genitourinary disease, pelvic trauma, 
pelvic surgery, or radiation therapy, 3) concomitantly known 
vascular risks (e.g., heavy smoking, diabetes mellitus (DM), 
coronary artery disease) , systemic illness (e.g. gout, active 
gastrointestinal disease, renal failure, serum creatinine con-
centration >150 mmol/l, chronic hepatic illness) likely to af-
fect erectile function, 4) alcoholism or diagnosed substance 
abuse and/or previous hospitalization for substance abuse), 5) 
use of regular medication(s) in addition to AEDs (e.g. drugs 
for high blood pressure, heart medications, antidepressants, 
tranquilizers, and sedatives), and 6) current or recent treat-
ment of ED with intracorporeal injection or application of 
vasoactive drugs. 

The study protocol was approved by the ethical committee of 
the faculties of medicine of Assiut and Al-Azhar, Assiut, Egypt 
and all patients and control subjects gave their informed con-
sent to participate in this study as follow:

Methods

All patients and healthy control subjects underwent the same 
research protocol. Patients’ evaluation was done interictally,

1) � Medical, neurological, endocrinological, psychiatric, 
vascular and urological history and examination:

Seizure variables included age at onset, precipitating factors, 
duration of illness, type, frequency, family history of epilepsy, 
type of utilized AED(s) (monotherapy or polytherapy), dura-
tion of treatment, degree of patients’ control on AED(s) and 
side effects from medications. The frequencies of seizures 
were defined as described before [20] into: a) very frequent: 
occuring several times a day or at intervals shorter than 7 
days, b) frequent: occuring at intervals longer than 7 days 
but shorter than 30 days, c) occasional: occuring at intervals 
longer than 30 days but shorter than one year, and d) rare: 
occuring at intervals longer than one year. Regarding the de-
gree of control on AEDs, patients were considered controlled 
on AEDs treatment, when seizure free for ≥1 year, partially 
controlled when seizure frequencies were occasional and 
uncontrolled when seizures were frequent or very frequent.

Physical and urological examinations included examination 
for the presence of secondary sexual character, genitalia, oth-
er tissues of the penis and pelvic region, rectal and prostate 
examination and examination of perianal and penile sensa-
tion. Bulbocavernosal reflex was done to test the integrity of 
the sacral arc, performed by squeezing the glans (head) of 
the penis, which immediately cause the anus to contract if 
nerve function is normal. The latency between squeeze and 
contraction was assessed by observing the anal sphincter or 
by filling it with a gloved finger inserted past the anus. 

All patients underwent standard electroencephalography 
(EEG) and neuroimaging [as computed tomography (CT) or 
magnetic resonance imaging (MRI)]. 

2) � Assessment of erectile function: 

Assessment of erectile function was done using the Arabic 
translated version [21] of International Index of Erectile Func-
tion questionnaire 5-items version or IIEF-5 [22]. Each item 
of IIEF-5 is scored from 0 to 5 on 4 items and 1 to 5 on 1 
item. The 4 of the 6 items includes questions regarding main-
tenance ability, erection confidence, maintenance frequency, 
and erection firmness, while the single item includes ques-
tion about intercourse satisfaction and overall satisfaction. A 
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cutoff value of 21 is chosen so that patients with IIEF-5 scores 
of ≤21 are classified as having ED while scores >21 are not. 
According to this scale, ED is classified into four categories: 
severe ED (1–7), moderate ED (8–11), mild-to-moderate ED 
(12–16), mild (17–21), and no ED (22–25). 

3) Psychiatric evaluation: 

Standardized psychiatric interview was done by applying the 
Diagnostic and Statistical Manual of Mental Health Disorders, 
fourth edition (DSM–IV) criteria for the diagnosis of depres-
sion and anxiety [23]. A standardized psychiatric interview 
was chosen as the primary method for obtaining data. A 
differentiation between behavioral disorders and behavioral 
symptoms was made throughout the work. In patients with 
coexisting symptoms, assessment of the severity of the symp-
toms was undertaken by an experienced psychologist using 
the Arabic translated versions of Beck Depression Inventory 
(2nd edition) (BDI-II) [24, 25] and Hamilton Anxiety Rating 
Scale (HAM-A) [26, 27]. BDI-II is the revised version of the 
original BDI (1st edition) [28]. In BDI-II, the items reflecting 
somatic disease and consequences of a medical illness which 
overlap with depressive symptoms were eliminated (as fa-
tigue, work disability, weight loss, loss of energy, sleep loss, 
appetite loss, changes in body image, and somatic preoccupa-
tion). The BDI–II consists of 21 items to assess the intensity of 
depression. Each of the 21 items corresponding to a symptom 
of depression is summed to give a single score for the BDI-II. 
According to summation of scores from all 21 parameters, 
the score of 0-13 is considered minimal range, 14-19 is mild, 
20-28 is moderate, and 29-63 is severe. The HAM-A consists 
of 14 items to measure the severity of a patients’ anxiety. 
Each of the 14 items is scored on a 5-point scale, ranging 
from 0 = not present to 4 = severe. According to summation 
of scores from all 14 parameters, the total score of 14-17 is 
considered as mild in range 18-24 as moderate while 25-30 
as severe. Each BDI-II and HAM-A test takes ~15-20 minutes 
to complete the interview and score the result.

4) Laboratory investigations: 

Standard laboratory tests included: complete blood count 
(CBC), measurement of serum creatinine, liver enzymes and 
fasting blood glucose level. For analysis of serum free tes-
tosterone, prolactin, free thyroxin (FT4), thyroid stimulating 
hormone (TSH) and sex hormone binding globulin (SHBG), 
blood samples were drawn at (8.00-10.00 am) after an over-
night fast and patients were seizure free for at least 72 hours, 
as any postictal central hormonal dysfunction is recognized 
to reverse within hours. Assessment protocols were done 
according to the recommendations of the manufacturers. 
The concentrations of serum prolactin, FT4 and TSH were 

measured by IMMULITE reproductive hormone assays from 
Diagnostic Product Cooperation (Los Angeles, USA). The con-
centrations of free testosterone were measured by enzyme 
immunoassay method (ELISA) (BioSource Europe S.A. Rue de 
I`Industrie, 8 – B-1400 Nivelles – Belgium) and SHBG con-
centrations were measured by ELISA kits (IBL international 
GMBH, Hamburg, Germany). For confirmation, the serum 
hormone levels were obtained and assessed twice at two 
different days. The hormonal levels were combined with the 
cross sectional assessment while clinical evaluation and in-
terviewing with patients and control subjects. Compliance to 
antiepileptic medications was confirmed by assessment of the 
serum drug level at least once during the period of the study. 
The serum levels of AEDs were determined in the Therapeutic 
Drug Monitoring (TDM) lab, Assiut University Hospital, Assiut, 
Egypt, using fluorescence polarization immunoassay system 
of Abbott (EPIA), TDxFLX apparatus (Abbott Lab, Wiesbaden, 
Germany) as described before [29]. The serum levels of AEDs 
were measured as part of the investigation in batched assays. 
The approximated therapeutic serum level of CBZ is 4-10 µg/
ml and that of VPA is 50-100 µg/ml. 

Statistical analysis

Calculations were done with the statistical package SPSS, ver-
sion 12.0. Data were presented as mean ± SD (standard de-
viation) when normally distributed and mean (quartiles) when 
not normally distributed. Kolmogorov-Simirnov test was used 
to test the parameter distributed. Unpaired two-sided Stu-
dent’s t test was used for comparison of mean of normally 
distributed parameters. In all other cases Mann-Whitney U 
test was used for comparison. Correlations must be assessed 
using Pearson’s for normally distributed data and Spearman’s 
methods for non-normally distributed data. For all tests, val-
ues of p<0.05 were considered statistically significant.

Results 

This study included 100 adult male patients with primary 
epilepsy, with mean age of 30.95±6.95 years, and mean du-
ration of illness of 14.11±7.1 years. Patients were treated with 
one or more AEDs [CBZ (n=51), VPA (n=23) and combined 
therapy with CBZ+VPA (n=16), CBZ+PHT (n=8) or CBZ+PHT 
(n=2)]. Fifty eight percent of patients (58/100) had focal sei-
zures with secondary generalization, 53.45% of them (31/58) 
had complex partial (frontal) and frontal lobe epilepsy with 
secondary generalization while 39.66% (23/58) had complex 
partial (temporal) and temporal lobe epilepsy with second-
ary generalization. Left focal epileptic activity was detected 
in 60.34% (35/58), while right focal epileptic activity was 
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detected in 39.66% (23/58). The majority of patients (54%) 
were uncontrolled on AEDs (had frequent or very frequent 
seizures) while 21% were seizure free for ≥1 year. Table (1) 
demonstrated the demographic and clinical features of the 
studied patients. 

Erectile function findings

Compared to healthy control subjects, patients with epi-
lepsy had higher frequency rate of ED (37% versus 22%), 
mostly of mild degree (62.16% or 23/37), 29.73% or 11/37 
for moderate; 8.12% or 3/37 for severe degree, and lower 
scores of IIEF-5 (21.82±4.15 versus 22.98±2.30; P=0.053), 
particularly patients with focal epilepsy (P=0.042), frontal 
lobe epilepsy (P=0.040) and left sided foci of epileptic activ-
ity (P=0.051). Higher frequencies of ED were observed with 
CBZ (68.63% or 35/51), followed by polytherapy (34.62% or 
9/26) and VPA (26.09% or 6/23). Lower scores of ED were 
observed with CBZ (20.50±4.96, P=0.005) and those who 
were uncontrolled on AEDs (21.17±4.55, P=0.012) but not 
with VPA (22.79±2.86.86, P=0.522) or combined therapy 
(23.02±3.342.86, P=0.522) (table 2, 3).

Result of testing for depression and anxiety

Compared to healthy control subjects, a high frequency of 
depression was reported with epilepsy, with 51% meeting 
criteria for major depressive disorder, mostly of severe de-
gree (72.55%, 37/51) [mild: 15.69%, 8/51; moderate: 11.76%, 
6/51)] and higher scores of BDI-II for depression (P=0.001). 
No significant difference was found between patients with 
generalized and focal epilepsies in scores of BDI-II, but signifi-
cantly higher scores were identified with frontal lobe epilepsy 
(P=0.001) and right sided foci of epileptic activity (P=0.005). 
Higher scores of BDI-II were observed with CBZ (P=0.015), 
polytherapy (P=0.001), and those who were uncontrolled on 
AEDs (P=0.0001) but not with VPA (table 2, 3). Forty percent 
of patients had manifestations of anxiety, mostly of mild/
moderate type (50% or 20/40). No differences was identi-
fied in of scores of HAM-A for anxiety compared to healthy 
control subjects regardless of seizure type, focus and side 
or type of AEDs. However, patients who were controlled on 
AEDs had lower scores of HAM-A (P=0.001) (table 2). 

Hormonal findings

Compared to healthy control men, patients with epilepsy had 
lower serum levels of free testosterone (P=0.034) and higher 
levels of SHBG (P=0.008). Significantly lower levels of free 
testosterone were observed with focal epilepsy (P=0.044) 
and left sided foci of epileptic activity (P=0.008). Signifi-
cantly higher levels of SHBG were observed with general-
ized (P=0.019) and focal epilepsies (P=0.015) particularly of 

Table 1. � Demographic and clinical features of the studied 
patients.

Age; years 
Body mass index (BMI)
Age at onset of disease; years
Duration of illness; years
Family history of epilepsy 
(positive)
Type of epilepsy:

GTC
Complex partial/Partial epilepsy 
with secondary generalization:
Frontal 
Temporal 
Parietal
Occipital 

Side
Right 
Left

AED(s) utilized
CBZ
VPA
Polytherapy
CBZ + VPA
VPA + PHT 
CBZ + PHT

Dose of AED(s) utilized;  
mg/day
CBZ
VPZ

Duration of treatment; years
Serum drug level; µg/ml
CBZ
VPZ

Degree of control on AED(s)
Controlled (seizure free for ³ 1 
year)
Partially controlled (occasional  
or rare in frequency)
Uncontrolled (very frequent  
or frequent in frequency)

20-48 (30.95±6.95)
(23.71±3.74)
1-35 (16.69 ±8.4)
3-35 (14.11 ±7.1)
9 (9%)

42 (42%)

58 (58%)
31 (31%)
23 (23%)
2 (2%)
1 (1 %)

23 (23%)
35 (35%)

51 (50%)
23 (23 %)
26 (26%)
16 (16%)
8 (8%)
2 (2%)

 
400-1200 (738.46 ± 389.8)
200-1400 (777.27 ± 502.4)

3-16 (9.67 ± 0.30)

3.5-11.9 (8.14±3.6)
30.04-102.60 (70.74±35.0)

21 (21 %)

25 (25 %)

54 (54%)

Values are expressed as range; mean ± SD and number (%).
GTC: generalized tonic-clonic; AEDs: antiepileptic drugs; CBZ: 
carbamazepine; VPA: valproate; PHT: phenytoin.

frontal lobe type (P=0.019) and those with right sided foci of 
epileptic activities (P=0.006). Significantly lower levels of free 
testosterone were observed with CBZ (P=0.020) and those 
who were uncontrolled on AEDs (P=0.031). Significantly 
higher levels of SHBG were observed with CBZ (P=0.007) 
and VPA (P=0.039) and patients who were partially con-
trolled (P=0.031) and uncontrolled (P=0.017) on AEDs (table 
2, 3). Compared to healthy controls subjects, no significant 
differences were reported in the serum levels of prolactin 
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(8.7±3.4 ng/ml versus 9.2±3.6; P=0.118), FT4 (0.39±0.10 ng/
dl versus 0.46±0.29; P=0.651) or TSH (2.23±1.77µIU/ml ver-
sus 2.55±0.96; P=0.463).

Table 4 showed that compared to patients without ED, 
patients with ED were older in age (34.32±7.30 versus 
29.14±6.19, P1=0.001), older at age of onset (19.49±9.66 ver-
sus 15.05±7.16, P1=0.016), had higher rates of uncontrolled 
seizures (58.19%) and higher scores of BDI-II (P=0.0001) and 
HAM-A (P=0.0001). 

Correlations between scores of IIEF-5, demographic-, clinical-, 
psychosocial-, hormonal-, epilepsy- and treatment- related 
variables showed that there was a negative significant corre-
lations between ED and age (-0.482, P=0.0001), age at onset 
(-0.200, P=0.042) and scores of BDI-II (-0.391, P=0.0001) and 
scores of HAM-A (-0.539, P=0.0001), but not with treatment- 
and hormonal- related variables. Also scores of BDII were 
positivity correlated with scores of HAM-A (table 5 and 6). 

Discussion

The results of this study indicate that patients with chronic 
epilepsy are at increased risk of ED (37% versus 22% for 
healthy control subjects). In accordance, hyposexuality, mani-
fested as diminished sexual interest or decreased libido and 
poor sexual performance or potency, is the most frequent in-
terictal abnormality previously reported in men with epilepsy 
(28-70.4%) [2, 5, 30]. Patients with focal epilepsy had lower 
scores of ED, particularly those with frontal lobe epilepsy and 
those with left sided focal epileptic activity. This is in contrast 

to studies which indicated that sexual dysfunction occurs in 
patients with partial epilepsies, particularly TLE and amygdala 
lesion as the limbic system is extensively interconnected with 
the hypothalamic nuclei involved in regulating gonadal and 
sexual function and androgen serum levels [31-34]. While 
others reported that more than 50% of patients with gener-
alized tonic-clonic convulsions may develop reproductive and 
sexual abnormalities [5, 35]. Several studies reported higher 
frequency of ED in men with generalized [5, 35] and partial 
epilepsy, particularly when followed by secondary general-
ization [36]. Some studies reported that hyposexuality are 
more prominent with right than with left temporo-limbic foci  
[3, 37].

Fifty one percent of the studied patients had criteria of major 
depressive disorder, mostly of severe type (73%) and higher 
scores of BDI-II (P=0.001) but not in HAM-A (P = 0.944). De-
pression is the most frequent psychiatric disorder in patients 
with epilepsy, with prevalence of 20-55% and sometimes 
up to 80% compared to 1.5-19% in the general popula-
tion [39-40]. The poor adjustment to seizures, low socio-
economic status, financial stress, poor cultural approach to 
epilepsy, poorer academic achievement, unemployment (with 
rates up to 50% in developed countries if seizures are not 
fully controlled and up to 100% in developing countries) 
and inability to drive, all result in a negative effect on ef-
fort and attitude about his abilities, low self-esteem, lessened 
well-being, social isolation, stigmatization, marital stresses, 
psychiatric abnormalities and a lower quality of life [7, 38]. 
Patients with ED had higher scores of BDI-II than patients 
without ED (P = 0.0001) [15]. A highly significant correla-
tion was identified between the scores of IIEF-5 and BDI-II  

Table 2. � Comparative statistics between patients and control subjects in erectile function, psychosocial- and hormonal-related 
variables.

Variables

Patients 
(n=100)

Control subjects 
(n=50)

P-value Percentiles Percentiles

Range 25th 50th 75th Range 25th 50th 75th

IIEF-5
Mean±SD

5-25
21.82±4.15 -

8-25
22.98±2.30 - 0.053

BDI-II 3-53 8 16.5 30 2-40 6 9 12 0.001

HAM-A 3-42 5 13 22.75 2-43 6 11 15 0.763

Free  
Testosterone  
(pg/ml)

4-110 20 30 85 5-160 24 80 97 0.031

SHBG (nmol/L) 5-210 84 106 180 0-185 80 85 110 0.008

ED: erectile dysfunction; IIEF-5: International Index of Erectile Function – 5 item version; CBZ: carbamazepine; VPA: valproate; BDI-II: Beck 
Depression Inventory – 2nd Edition; HAM-A: Hamilton Anxiety Rating Scale; SHBG: sex hormone binding globulin. 
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Table 3. � Significance between different studied groups in erectile function, Psychosocial- and hormonal- related variables in 
relation to epilepsy- and treatment- related variables.

Epilepsy-related variables IIEF-5 BDI-II HAM-A Free Testosterone SHBG

Patient (n=100)
P1 0.053 0.001 0.764 0.031 0.008

Type of epilepsy
Generalized (n=42)
P1
Focal (n=58)
P1
P2

22.48±3.40
0.728

21.34±4.59
0.042
0.082

0.002

0.006
0.779

0.982

0.630
0.515

0.153

0.044
0.423

0.019

0.015
0.733

Focal epilepsies
Frontal (n=31)
P1
Temporal (n=23)
P1
P3

21.13±4.30
0.040

21.77±4.84
0.417
0.356

0.001

0.408
0.055

0.348

0.948
0.284

0.265

0.098
0.362

0.019

0.631
0.337

Focus of epilepsy
Right (n=23)
P1
Left (n=35)
P1
P4

20.74±4.58
0.728

21.63±4.74
0.051
0.314

0.005

0.056
0.463

0.411

0.944
0.580

0.385

0.034
0.654

0.006

0.243
0.177

CBZ (n = 51)
P1
P5
P6
VPA (n = 23) 
P1
P6
Polytherapy (n = 26)
P1

20.50±4.96
0.005
0.022
1.000

22.79±2.86
0.375
0.548

23.02±3.34
0.522

0.015
0.692
0.067

0.057
0.203

0.001

0.490
0.171
0.106

0.321
0.677

0.321

0.020
0.913
0.052

0.068
0.154

0.524

0.007
0.506
0.657

0.039
0.862

0.115

Controlled (n = 21)
P1
P7
P8
Partially uncontrolled (n = 25)
P1
P8
Uncontrolled (n = 54)
P1

23.55±2.16
0.808
0.188
0.029

21.85±4.20
0.200
0.493

21.17±4.55
0.012

0.769
0.062
0.001

0.058
0.059

0.0001

0.014
0.148
0.001

0.861
0.039

0.081

0.549
0.551
0.383

0.156
0.639

0.031

0.046
0.660
0.909

0.031
0.522

0.017

IIEF-5: International Index of Erectile Function – 5 item version; CBZ: carbamazepine; VPA: valproate; BDI-II: Beck Depression Inventory – 
2nd Edition; HAM-A: Hamilton Anxiety Rating Scale; SHBG: sex hormone binding globulin. 
Significance: P1: patients versus controls; P2: generalized versus focal; P3: frontal versus temporal; P4: right versus left; P5: CBZ versus 
VPA; P6: versus polytherapy; P7: versus partially controlled; P8: versus uncontrolled.
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Table 4. � Difference between patients with and without erectile dysfunction in relation to demographic-, clinical-, epilepsy- 
and treatment- related risk factors.

Demographic and clinical features Patients without ED
(n = 63)

Patients with ED
(n = 37) P-Value

IIEF-5 24.37±1.04 17.55±3.84 0.0001

Age; years 29.14±6.19 34.32±7.30 0.001

Age at onset; years 15.05±7.16 19.49±9.66 0.016

Duration of illness; years 14.02±6.83 14.27±7.67 0.915

Type of epilepsy
GTC
Localization-related (complex partial/focal with 
secondary generalization)
Frontal 
Temporal
Parietal
Occipital 

29 (46%)

34 (54%)
17 (27%)

15 (23.8%)
2 (3.2%)

0

13 (35.1%)

24 (64.9%)
15 (40.5%)
8 (21.6%)

0 
1 (2.7%)

-

-
-
-
-
-

Side of localization-related epilepsies
Right sided 
Left sided 

12 (19%)
22 (34.9%)

11 (29.7%)
13 (35.1%)

-
-

Utilized AEDs
CBZ
VPA
Polytherapy

35 (55.6%)
13 (20.6%)
15 (24.8%)

15 (40.5%)
11 (29.7%)
11 (29.7%)

-
-
-

Duration of treatment; years 9.71±3.11 9.59±2.82 0.711

Degree of control on AEDs
Controlled
Partially controlled
uncontrolled

16 (25.4%)
15 (23.8%)
32 (50.8%)

4 (20.3%)
10 (21.5%)

23 (58.19%)

-
-
-

Values are expressed as mean ± SD and number (%).
ED: erectile dysfunction; IIEF-5: International Index of Erectile Function – 5 item version; AEDs: antiepileptic drugs; CBZ: carbamazepine; 
VPA: valproate; BDI-II: Beck Depression Inventory – 2nd Edition; HAM-A: Hamilton Anxiety Rating Scale; SHBG: sex hormone binding 
globulin.
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Table 5. � Comparative statistics between men with epilepsy with and without in erectile dysfunction in psychosocial- and 
hormonal- related variables.

Table 6.  �Correlations between scores of IIEF-5, psychosocial-, hormonal-, demographic-, clinical-, epilepsy- and treatment- 
related variables.

Variables IIEF-5 BDII HAM-A Free
Testosterone SHBG

IIEF-5 -

BDI-II -0.391
0.0001

-

HAM-A -0.359
0.0001

0.785
0.0001

-

Free testosterone 0.043
0.484

-0.190
0.079

-0.036
0.735

-

SHBG -0.018
0.869

0.181
0.086

0.086
0.417

0.082
0.397

-

Age -0.482
0.0001

0.123
0.128

0.081
0.318

-0.079
0.454

0.018
0.867

Age at onset -0.200
0.042

0.038
0.705

0.002
0.984

-0.080
0.609

0.164
0.300

Duration of illness -0.070
0.480

0.124
0.211

0.070
0.477

-0.035
0.823

0.038
0.810

Dose -0.018
0.857

0.081
0.421

0.119
0.237

0.001
0.993

-0.101
0.545

Drug level -0.026
0.822

-0.132
0.297

-0.085
0.476

-0.016
0.925

-0.010
0.954

IIEF-5: International Index of Erectile Function – 5 item version; BDI-II: Beck Depression Inventory – 2nd Edition; HAM-A: Hamilton 
Anxiety Rating Scale; SHBG: sex hormone binding globulin.

Variables

Patients without ED
(n = 63)

Patients with ED
(n = 37)

P1 P2 P3Percentiles Percentiles

Range 25th 50th 75th Range 25th 50th 75th

BDI-II 3-48 7 11 22.75 4-53 10 27 34 0.087 0.0001 0.0001

HAM-A 3-42 4 7 17 4-41 10 22 28 0.119 0.004 0.000 
1

Free 
Testosterone 
(pg/ml)

4-110 20 38 85 4-110 20 38 85 0.035 0.085 0.778

SHBG
(nmol/L)

5-210 86 105.5 167 5-190 78 100 165 0.002 0.059 0.574

BDI-II: Beck Depression Inventory – 2nd Edition; HAM-A: Hamilton Anxiety Rating Scale; SHBG: sex hormone binding globulin.
Significance: P1: patients without ED and controls; P2: patients with ED versus controls; P3: Patients without ED versus patients with ED. 
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(P = 0.0001) and HAM-A (P=0.0001) and between BDI-II and 
HAM-A (P=0.0001). The immaturity as a result of the seizure, 
diminished sexual desire and responsiveness, all can lead to 
avoid situations that call for affective sexual involvement [15, 
39, 40]. In this study, significant negative correlation was 
identified between age and age at onset and ED. In fact, 
it has been found that the earlier onset (below the age of 
18) and longer duration of epilepsy, the better quality of life 
in adult patients. This reflects the more effective copying 
mechanisms and the adjustment to the social and psycho-
logical consequences of the disease. While the late onset 
seizures may be more disruptive to patients’ life, for example: 
due to loss of the ability to drive and unemployment [41]. In 
this study, patients with frontal lobe epilepsy and those with 
right sided foci of epileptic activity had lower scores of BDI-II. 
This is in accordance to studies which implicate frontal lobe 
as a cause of depression even in patients with temporal lobe 
epilepsy due to association with frontal lobe hypometabo-
lism. In support [42]: 1) a bilateral reduction in inferior frontal 
lobe glucose metabolism on positron emission tomography 
(PET) scans was observed in patients with depression and 
TLE, and 2) reduced activity measured with single photon 
emission computed tomography (SPECT) in bilateral frontal 
and right temporal regions was associated with higher scores 
on the Beck Depression Index in patients with left TLE [43]. 
Abnormalities of metabolism in the amygdala and anterior 
cingulate gyrus have also been reported to be associated with 
depression and TLE [42]. The majority of the studies impli-
cate left sided foci (2-3 folds higher) than right sided foci as 
a potential risk factor for depression in epilepsy, particularly 
left sided TLE in association with frontal lobe hypofunction 
while other studies implicate the right hemisphere as a risk 
of depression in epileptic patients and suggested that this 
might be attributed to the extensive limbic connections than 
the left hemisphere. Others found no effect of lateralization 
at all [44]. 

In this study, men with epilepsy had lower serum levels of 
free testosterone (P=0.031) and higher SHBG (P=0.008) [3, 6, 
13]. No significant difference was identified between patients 
with and without dysfunction in the serum levels of free 
testosterone or SHBG. Androgens play an important role in 
sexual interest and maintenance of libido and sexual potency 
in men with epilepsy. Decreased level of free testosterone is 
associated with decreased sexual interest and potency [13]. 
Free testosterone (bioactive testosterone) represents 2% of 
total testosterone and the majority of plasma testosterone 
is linked to albumin (43-45%) and, 53-55% to SHBG [3]. 
Increased SHBG would expect to produce sexual dysfunction 
by decreasing serum levels of free testosterone and/or albu-
min bound testosterone. Also, SHBG is the most important 
regulator for the biologic effect of the testosterone on the 
target tissue (i.e. it decreases the activity of the testosterone 

on the target cells) [2]. Secondary hormonal changes can oc-
cur with epilepsy due to negative feedback loop between 
testosterone and pituitary hormone. Disturbances may occur 
at the levels of the hypothalamic, pituitary and/or gonadal 
levels. Significant lowering in serum levels of free testoster-
one was identified in left sided focal epileptic activity despite 
the type of epilepsy which is in contrast to several studies 
which reported lower levels of free testosterone with TLE [2] 
and normalization of its level in seizure-free patients after 
temporal lobectomy [33]. 

In this study, patients on CBZ, had higher frequencies of 
ED (68.63%), and lower scores of IIEF-5 (P=0.005), higher 
scores for depression (monotherapy: P=0.015; polytherapy: 
P=0.001). EI-AEDs are known to reduce folic acid levels which 
might be implicated as a risk for depression in patients with 
epilepsy [38]. Folic acid plays a crucial role in several impor-
tant central nervous system transmethylation reactions and 
is linked to monoamine metabolism. CBZ is an EI-AED that is 
principally metabolized in the hepatic P450 system (CYP450), 
which has a multitude of functions, including the synthe-
sis and breakdown of endogenous substances resulting in 
metabolic side effects [45]. In this study, patients on CBZ 
had significantly lower levels of free testosterone (P=0.02) 
and higher scores of SHBG (P=0.007). Several studies report-
ed that men on CBZ have lower serum testosterone levels, 
low free androgen index (FAIs), esterone, dehydroepiandros-
terone sulfate (DHEAS), androstenedione and testosterone-
to-SHBG ratio and increased concentrations of SHBG and 
these contribute to sexual dysfunction in men with epilepsy 
[12, 46]. CBZ is a commonly used AED in middle and lower 
income developing countries. AEDs, EI-AEDs were found to 
modulate hormone release from the hypothalamic-pituitary-
gonadal axis and may have direct inhibitory effect on sexual 
and reproductive functions. EI-AEDs can act through com-
petition of binding plasma protein making the free fraction 
ready for metabolism. Also EI-AEDs may enhance the conver-
sion of testosterone to estradiol by aromatase [47]. The rise 
in SHBG and increased androgen catabolism with decrease 
free testosterone fraction and dihydrotestosterone levels are 
secondary to induction of hepatic monooxygenase activity 
by EI-AEDs and this may also result in lower seizure thresh-
old [3, 12]. In support, oxcarbazepine (OXZ), a minimally 
enzyme-inducing analog of CBZ, was not found to be asso-
ciated with changes in testosterone level [34]. Studies found 
that CBZ-associated changes in serum sex hormone balance 
could be avoided by replacing CBZ with OXZ [48]. Others 
found that replacement of CBZ with OXZ resulted in cure 
of impotence induced by CBZ [47]. OXZ is metabolized by 
cytosolic non-microsomal, non-inducible keto-reductase and 
glycuronosyltransferase. The metabolism is then independent 
of the cytochrome P450 system regardless whether CYP3A4 
and UGT enzyme systems (UGT: UDP-glucuronosyltransfer-
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ase; UDP: uridine 5`-diphosphate; Glucuronidation is a major 
pathway for xenobiotic biotranformation in mamalian species 
as drug-drug interaction) are induced by OXZ [50]. Also some 
authors found that utilization of lamotrigine (LTG) in men 
with epilepsy, a new AED with no enzyme inducing proper-
ties, is associated with normal sexual function, bioavailable 
testosterone levels, hormone ratios (bioactive testosterone/
bioactive estradiol), and gonadal efficiency (bioactive testos-
terone/luteinizing hormone) when compared to men on CBZ 
or phenytoin (PHT) [45]. 

The results of this study indicate that the etiology of ED in 
men with epilepsy is multifactorial. Changes in central control 
and peripheral hormone levels caused by epilepsy itself [8, 
15] and its medications [2, 10, 11, 13, 14] together with psy-
chosocial consequences, are contributing factors ED in men 
with epilepsy [3, 5, 6]. However, the results of this study sup-
port the notion that the risk of epilepsy itself over-weighted 
that of AEDs. In support: 1) Compared to those with good 
drug responders, poor drug responders were found to have 
lower scores of ED (P=0.012), lower levels of testosterone 
(P=0.028), higher levels of SHBG (P=0.017) and higher scores 
of depression (P=0.031). 2) No relationship had been identi-
fied between the dose and drug level of AEDs and scores 
of ED, scores of depression or anxiety in spite of the fact 
that CBZ and VPA have been found to increase the synaptic 
secretion of serotonin and have antidepressant effect [51], 
3) The different pattern of sexual dysfunction encountered 
in different seizure types (i.e. generalized versus localization-
related) and the lateralization asymmetry of the pattern of 
sexual dysfunction encountered in some patients further sup-
ports that epilepsy itself is the cause of these abnormalities 
[2], and 4) Satisfaction and sexuality were better in operated 
epileptics free of seizures [33].

In fact, the relationship between epilepsy and depression, 
ED and depression are bidirectional, i.e. one disorder may 
lead to the others. Dysfunctions of the limbic system, fron-
tal–limbic–subcortical circuits, frontal-striatal systems, limbic-
brainstem connections or amygdale and its connections (e.g. 
amygdale-hypothalamic ED amygdale-locus ceruleus) are the 
most important causes of epilepsy and its related comorbidi-
ties as depressive and behavioral symptomatologies and ED 
[52]. Intractable epilepsy, generalized, temporal and frontal 
lobe epilepsies (the most frequent types of partial epilep-
sies) were found to result in hypo-metabolism of temporal as 
well as extratemporal regions as the frontal lobe. The frontal 
lobe dysfunction, inter-ictal inhibitory activity, dysfunction 
of dopaminergic, non-adrenergic, and serotonergic systems, 
post-ictal depletion of substrates (decreased levels of neu-
rotransmitters) of the limbic-frontal regions or functional dif-
ferentiation, increase seizure intractability to medications and 
vulnerability to depression and ED [5, 16, 17, 51].

Conclusions

This study indicates that psychiatric comorbidity (as depres-
sion and anxiety) and reproductive endocrine abnormalities 
appear to be related to ED. It is plausible that ED and repro-
ductive endocrine abnormalities may furthermore promote 
the seizure intractability to AED. Attention should be paid 
to optimize seizure control as well as changing dysfunctional 
thoughts and behaviors and interactions that are found to 
inhibit sexual arousal. Regular psychiatric consultation and 
psychotherapy are sometimes needed. In addition, modalities 
such as medications for ED may be useful including aroma-
tase inhibitors and sildenafil.
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