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Summary 
 
A large database of data from 6-week studies was analyzed for sexual side effects 
attributed to the use of antipsychotics. The database included patients treated with 
conventional antipsychotics, clozapine, olanzapine, quetiapine or risperidone. Men 
and women were compared for the incidence of changes in sexual performance 
(libido and orgasm). Both groups reported sexual side effects (libido and orgasm) 
with about the same frequency. 
Comparing the different antipsychotics, risperidone induced significantly more 
sexual dysfunction (libido 49.5%, orgasm 46%) than all other treatment groups. 
Conventional antipsychotics induced sexual dysfunction (libido 35.7%, orgasm 
16.2%) more frequently than clozapine (libido 15.8%, orgasm 7.1%), olanzapine 
(libido 16.3%, orgasm 2.6%) or quetiapine (libido 13.8%, orgasm 4.0%). The 
differences between conventional antipsychotics and olanzapine or quetiapine 
were statistically significant. In men, high frequencies of erectile and ejaculatory 
dysfunction were reported in patients treated with risperidone and conventional 
antipsychotics, in contrast low frequencies were reported in patients treated with 
clozapine, olanzapine or quetiapine. Treatment with risperidone was associated 
with significantly greater serum prolactin elevation than other antipsychotics. 
Conventional antipsychotics were associated with significantly higher serum 
prolactin levels than clozapine, olanzapine, or quetiapine. 
Mechanisms involved in inducing sexual side effects were examined by comparing 
different subgroups treated with prolactin-elevating versus prolactin-sparing 
antipsychotics or high α1- versus low α1-adrenergic antipsychotics. It is concluded 
that although dopaminergic and noradrenergic mechanisms may be involved in 
inducing sexual side effects, serum prolactin elevation probably plays a more 
important role. The theoretical and clinical implications of the findings are 
discussed. 
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Preview  
 
The data of the patients in this chapter include all data of patients discussed in 
chapter 3, 5, 6 and 8. In addition data of new patients from ongoing open 
naturalistic studies are added. Chapter 9 reflects the ongoing studies till February 
2003. In contrast to the studies presented in chapter 8, patients on clozapine and 
quetiapine could be included enabling to discuss the sexual dysfunctions of 
antipsychotics in a broader perspective and analyzing the role of prolactin in more 
detail.  
 
Introduction 
 
Our studies on sexual side effects and hormonal influences of antipsychotics 
showed, in line with studies from other groups, a high incidence (about 30-60% of 
the patients) of sexual side effects in patients treated for six weeks with 
conventional antipsychotics (Lingjaerde et al. 1987;  Knegtering et al. 2003a; 
Sullivan and Lukoff 1990). Patients treated with risperidone also seemed to 
experience a high incidence of sexual side effects.  In contrast, patients treated 
with prolactin-sparing antipsychotics such as olanzapine seemed to experience 
sexual side effects with a much lower frequency (Knegtering et al. 2003a).  
Although it has been suggested that prolactin elevation plays an important role in 
the occurrence of sexual side effects such as diminished libido, erection and 
orgasm, the evidence is not conclusive (Wieck and Haddad 2002). Other factors 
including dopaminergic, noradrenergic and histaminergic effects also influence 
some aspects of sexual performance (Segraves 1989;  Meston and Gorzalka 1992;  
Kleinberg et al. 1999;  Meston and Frohlich,  2000).  
Several studies on the relationship of (sexual) side effects with prolactin elevation 
have suggested a correlation (Ghadirian et al. 1982;  Burke et al. 1994), but others 
have failed to support this (Hamner 2002; Kleinberg et al. 1999). 
One of the problems in determining the role of prolactin elevation in sexual side 
effects of antipsychotics is the dopamine blockade induced by antipsychotics 
(Kapur et al. 2000; Kapur et al. 1998, 1999). Prolactin elevation by antipsychotic 
drugs is induced by dopamine blockade in the tubero-infundibular system (Kapur et 
al. 2001). The main mechanism of the antipsychotic activity is thought to be 
through dopamine blockade in dopaminergic meso-limbic circuits in the brain. The 
same dopaminergic mechanisms are probably also involved in motivation and 
reward, including sexual motivation (sexual drive or libido) and reward (orgasm) 
(Feldman et al. 1997; Giuliano and Allard 2001;  Uitti et al. 1989). The number of 
sexual side effects could imply the involvement of dopaminergic mechanisms as 
well as prolactin elevation. 
To complicate the study of the involvement of prolactin in inducing sexual side 
effects even further, some researchers suggest that it is not prolactin elevation but 
the secondary effects of prolactin elevation, i.e., reduction of plasma levels of 
testosterone, estrogen, luteinizing hormone (LH), or follicle-stimulating hormone 
(FSH), that could be the reason for sexual side effects (Rinieris et al. 1989; Smith 
et al. 2002). The influence of the primary disease, treatment duration, age (age-
related decreases in libido and some sex hormones such as testosterone) and 
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gender (men have lower prolactin levels than women) make it even more difficult to 
interpret the data (Nestoros et al. 1981; Rinieris et al. 1989; Smith et al. 2002).  
In studies with small groups of patients it is impossible to unravel many of the 
possible different contributing factors. Our collective database, based on a number 
of consecutive studies, offers the possibility of analyzing some of these factors in 
more detail.  We present data comparing the influence of different antipsychotics 
on sexual dysfunction in male and female patients. The effects of dose, serum 
levels of antipsychotics and metabolites, prolactin and gender on sexual 
dysfunction were examined.  
  
Method 
 
From 1997 to 2002 all patients treated with antipsychotics for six weeks studies 
were asked about changes in sexual function that they attributed to the use of 
antipsychotics. Some patients received the medication during normal clinical 
practice, and in others the treatment was in the context of a randomized clinical 
trial (risperidone versus olanzapine and risperidone versus quetiapine). All patients 
were included in the present analyses.  
Patients treated with different conventional antipsychotics reported comparable 
percentages of sexual dysfunctions with no statistically significant differences 
between individual agents in the frequency of individual dimensions of sexual 
function or serum prolactin elevation. For these reasons the conventional 
antipsychotics were considered to be one group for the analysis.  
 
Assessments  
Six weeks after initiating treatment with an antipsychotic sexual function was 
assessed using a semi-structured interview: the Antipsychotics and Sexual 
Functioning Questionnaire  (ASFQ) based upon the UKU, administered by 6 trained 
physicians (Lingjaerde et al. 1987;  Knegtering and Castelein 2001). The ASFQ 
includes items assessing sexual side effects (libido, orgasm, galactorrhea in both 
sexes, erection and ejaculation in men, vaginal lubrication and menstruation in 
women).  Baseline sexual functioning was not recorded at week 1, because many 
patients were psychotic and were considered too ill to participate in an assessment 
of sexual function.  
Medication compliance was assessed using interviews and plasma antipsychotic 
level sampling: prolactin and antipsychotic serum levels were measured at week 6, 
in the morning, but not at baseline, as carry-over effects of previously used 
antipsychotics may obscure the interpretation of these data. By excluding patients 
treated with long-acting (depot) antipsychotics the influence of carry-over effects 
from previous antipsychotics at Week 6 was minimized. Symptom severity was 
assessed by the treating physicians using the Clinical Global Improvement (CGI) 
scale.  
Some patients could not answer the questions, or indicated sexual dysfunction 
considered unrelated to the treatment of antipsychotics. This report only includes 
changes in sexual function attributed to treatment with antipsychotics. In some 
studies plasma levels of hormones other than prolactin were determined, such as 
luteinizing hormone (LH), follicle-stimulating hormone (FSH), estrogen, 
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progesterone and testosterone. Patients entering the studies provided oral and 
written informed consent. 
 
Statistics 
 
During studies that started in 1997 additional laboratory facilities became available. 
In all patients changes in sexual functioning attributed to the use of antipsychotics 
were assessed, while in some patients additional laboratory testing was available, 
depending on the year of study entry. The presentation of results includes the 
actual number of patients able to answer the questions and/or having plasma 
levels of hormones or antipsychotics. 
Data from patients treated with conventional antipsychotics, clozapine, olanzapine, 
risperidone and quetiapine are analyzed per group. Comparisons were made for 
every group to identify possible differences between men and women in reporting 
sexual functioning using chi-square tests for pair-wise differences.  
Pair-wise comparisons were made to identify possible differences between 
antipsychotics or groups of antipsychotics in inducing sexual side effects. The 
statistical methods applied were: chi-square tests for pair-wise differences in 
numbers of patients and sexual functioning; two sided t-tests for pair-wise 
differences in mean prolactin levels (natural log transformed) were applied. For 
evaluating relationships between dosage of individual antipsychotics and libido, 
orgasm, ordinal regression was used. Ordinal regression was also used to 
evaluate relationships between serum prolactin and α-adrenergic effects of 
antipsychotics and dimensions of sexual function. For men, ordinal regression was 
also used to evaluate relationships with erection and ejaculation. Serum prolactin 
and risperidone levels were normalized by converting them to their natural 
logarithm.  For all analyses, the effects were tested at the 2-sided α level of 0.05.  
 
 
Results 
264 patients completed the studies. Mean age of the male patients was 28 (range 
17-54) years, of female patients 26 (range 17-49) years. All patients had a DSM-IV 
diagnosis in the schizophrenia spectrum without statistical differences in frequency 
of diagnostic subtypes between men or women, or between types of antipsychotic 
used. Forty-five patients were treated with conventional antipsychotics and 215 
patients with other antipsychotics. Demographic and diagnostic data are 
summarized in table 9.1.1. No statistically significant differences were found either 
between patient groups or between male or female subgroups in age or diagnosis. 
The number of treated patients and mean dosages of the antipsychotics are 
summarized in table 9.1.2. 
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Table 9.1.1. Demographic and diagnostic data summarized per treatment-group and gender 

All 
Antipsychotics Clozapine 

 
Olanzapine Quetiapine Risperidone Classical 

 Women       men 
 
Women       men 

 
Women        men 

 
Women       men 

 
Women           men Women     men 

No. of 
patients 88  186 6  13 14  35 12  22 39  75 15  30 
Mean age 
(±SD) 28 (±8)  

26 
(±6) 

28 
(±11)  23 (±4) 29( ±10)    26(±5) 24 (±5)  27(±5) 29 (±9)  25 (±6) 29 (±8)  28(±8) 

    
Diagnosis 
(n (%))    
Brief 
psychosis 7 ( 8)  

12 
(6) 2 (14)  4 (11) 2 (16)  3 (14) 2 ( 5)  3 (  4) 1 (  7)  2 (  7) 

Schizophre
niform 9 (10)  

24 
(13) 1 (  7)  4 (11) 2 (  9) 6 (15)  12 (16) 2 (13)  6 (20) 

Schizophre
nia 46 (52)  

126 
(68) 5 (83)  12 (92) 7 (50)  22 (63) 8 (66)  15 (68) 16 (41)  49 (65) 8 (53)  16 (53) 

Schizoaffec
tive 5 (  6)  3 (2) 1 ( 8) 1 ( 3) 1 (  8)  1 (  5) 4 (10)  1 (  3)  
Delusional 
dis. 2 (  1)  1 (  5) 1 ( 1)   
Other 
psychosis 21 (24)  

19 
(10) 1 (17) 4 (28)  4 (11) 1 (  8) 11 (30)  10 (13) 4 (26)  5 (17) 

No statistical significant differences were found between treatment-groups in gender ratios, age, or 
diagnosis. 
 
Table 9.1.2. Number of treated patients, mean dosages and standard deviations of the 
antipsychotics 
Antipsychotic drugs No. of patients Dosage (mean (SD)) (mg/day) 
Conventional 
antipsychotics 

   

Bromperidol     1 9.0  (  -   ) 
Haloperidol     5 4.0  (2.55) 
Perphenazine     3 11.7  (2.89) 
Penfluridol     1 4.3  (  -   ) 
Pimozide   19 7.1  (5.23) 
Sulpiride     3 300  (50) 
Zuclopentixol   13 55.1  (89.7) 
Atypical 
antipsychotics  

 

Clozapine   19 351.3 (112.6) 
Olanzapine   49 10.7  (  4.05) 
Quetiapine   34 558.8 (207.6) 
Risperidone 114 3.8  (  1.8 ) 
Sertindole    3 17.3  (  2.3 ) 
 
In the literature there is controversy over whether men and women are equally 
vulnerable to the sexual side effects of antipsychotics. For this reason we 
examined differences in frequency of libido and orgasm as a first step.  Table 9.2.1 
shows the frequency of sexual side effects in male and female patients per 
antipsychotic. No significant differences were found between men and women. 
Male and female patients experience influences on sexual performance (libido and 
orgasm) with the same frequency. Some patients report improvement of sexual 
side effects but the majority report unchanged, decreased or strongly decreased 
sexual functioning (libido or orgasm), that they attribute to the treatment with the 
listed antipsychotics. 
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Table 9.2.1. Frequency of sexual dysfunction attributed to treatment with different antipsychotics 
for six weeks in male or female patients 

 All 
antipsychotics  
Women       men 

Clozapine  
women       men 

Olanzapine  
Women      men 

Quetiapine  
women        men 

Risperidone  
women        men 

Classical  
Women      men 

libido 
change 
 
strong 
decrease 
 
decrease 
 
no change 
 
increase 
 
 
 

 
 
 
 

 5  
 

19 
 

51 
 

3 
 
 

 
 
 
 

21 
 

36 
 

104 
 

9 
 
  

 
    
  
 
 
 
 
 

6 
 
 
 
 

   
 
 
 
 
 

3 
 

9 
 

1 
 

 
 
 
 
 
 

1 
 

11 
 

1 

 
 
 
 

1 
 

5 
 

24 
 
 

 
 
 
 
 
 
 
 

8 
 

2 
 

 
 
 
 

1 
 

3 
 

12 
 

3 
 

 
 
 
 

5 
 

13 
 

15 
 

 
 
 
 

17 
 

17 
 

34 
 

4 
 

 
 
 
 
 
 

5 
 

9 

 
 
 
 

2 
 

8 
 

17 
 

1 
 

* chi-
square 
value 

2.248;  n=248 
(df=3); p=.488 

2.338;  n=19      
(df=2);  p= .311 

3.288;   n=43 
(df=3) ;  p= .349 

2.442;     n=29 
 (df=3) ;  p= .486 

4.594;    n=105 
(df=3);     p= .204 

1.673;    n=42 
(df=3);   p= .643 

orgasm 
change 
 
strong 
decrease 
 
decrease 
 
no change 
 
increase 
 
 
 

 
 
 
 

9 
 

5 
 

40 
 

3 
 

 
 
 
 

16 
 

22 
 

116 
 

3 

 
    
    
 
 
 
 
 

3 
 
 

 
 
 
 
 
 

1 
 

9 
 

1 
 

 
 
 
 
 
 
 
 

11 
 
 
 
 

 
 
 
 

1 
 
 
 

27 
 
 
 

 
 
 
 
 
 
 
 

8 
 

1 
 

 
 
 
 
 
 

1 
 

13 
 

2 
 

 
 
 
 

7 
 

4 
 

10 
 
 
 

 
 
 
 

13 
 

17 
 

38 
 
 
 

 
 
 
 

1 
 
 
 

8 
 

2 
 

 
 
 
 

2 
 

3 
 

21 
 
 

* chi-
square 
value 

3.787;    n=214 
(df=3);    p= .285 

.636;      n=14 
(df=2);   p= .727 

.403;    n=39 
(df=1);  p = .525 

.612;     n=25   
(df=2);   p= .736 

1.887;    n=89 
(df=2);   p= .389 

6.079;    n=37 
(df=3);   p= .108 

df= degrees of freedom 
 
Figures 9.2.2, 9.2.3, 9.2.4 and 9.2.5 summarize the dichotomized data on sexual 
dysfunctions, presenting the percentages of patients reporting sexual dysfunction 
attributed to the use of antipsychotics in men and women. For lubrication in women 
insufficient data were available to present in a statistical meaningful way.  
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Figure 9.2.2. Percentage of patients reporting
sexual dysfunctions in men and women after six
weeks treatment with an antipsychotic
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F igure 9 .2.3. Percentage of m a le patients
reporting sexual dysfunctions after six weeks
treatm ent w ith  an antipsychotic
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Figure 9.2.4. Percentage of female patients
reporting sexual dysfunctions after six weeks
treatment with an antipsychotic
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The data presented in the previous figures on libido and orgasm (men and women 
together) erection and ejaculation are presented in more detail in table 9.3.1: these 
data were used for the statistical analysis shown in table 9.3.2, 9.3.3 and 9.3.4. 
These tables show that risperidone is significantly more frequently associated with 
sexual dysfunction (libido and/or orgasm) than the conventional antipsychotics, 
clozapine, olanzapine or quetiapine. Conventional antipsychotics are more 
frequently associated with libido reduction and decreased orgasm than clozapine, 
olanzapine or quetiapine. In the comparison between conventional antipsychotics 
and olanzapine (libido and orgasm) or quetiapine (orgasm) these differences are 
statistical significant. Risperidone was significantly more frequently associated with 
erectile dysfunction than was quetiapine. There was also a trend to more frequent 
erectile sexual dysfunction with risperidone than with clozapine and olanzapine. 
Risperidone was more frequently associated with ejaculatory dysfunction in 
comparison to olanzapine and quetiapine.  
 
Table 9.3.1. Number of patients reporting sexual dysfunction in patients treated with 
antipsychotics for six weeks 
 Men and women Men 
 Libido 

  n/n total      % 
Orgasm 
   n/n total     % 

Erection 
n/n total     % 

Ejaculation 
n/n total     % 

Risperidone 52/105    49.5%  41/ 89   46.1% 28/78      39.4% 27/67     40.3% 
Classical 15/  42    35.7%    6/ 37   16.2%   8/29      27.6%   5/25     20.0% 
Clozapine   3/  19    15.8%    1/ 14     7.1%   1/11        8.3%   2/11     18.2% 
Olanzapine   7/  43    16.3%    1/ 39     2.6%   6/30      20.0%   2/27       7.4% 
Quetiapine   4/  29    13.8%    1/ 25     4.0%   2/19      10.5%   2/16     12.5%  
 
Number of patients experiencing sexual dysfunction (n) versus number able to respond on the specific 
item (n total), and the corresponding percentage of patients with a sexual dysfunction attributed to 
antipsychotic medication (%) 
 

 
Table 9.3.2. Pair-wise comparison (Chi-square, df and p values) of changes in libido attributed to 
treatment with antipsychotics # 
 Classical Clozapine Olanzapine Quetiapine 
Risperidone 2.306 

df 1 
0.129 

7.418 
df 1 
0.006* 

14.064 
df 1 
0.000* 

11.926 
df 1 
0.001* 

Conventional     
X 

2.497 
df 1 
0.114 

4.184 
df1 
0.041* 

4.206 
df 1 
0.040* 

Clozapine     
X 

0.002 
df 1 
0.961 

0.037 
df 1 
0.848 

Olanzapine          
X 

0.083 
df 1 
0.774 
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Table 9.3.3. Pair-wise comparison (Chi-square, df and p values) of changes in orgasm attributed 
to treatment with antipsychotics 
 Classical Clozapine Olanzapine Quetiapine 
Risperidone 9.958 

df 1 
0.002* 

7.590 
df 1 
0.006* 

23.279 
df 1 
0.000* 

14.844 
df 1 
0.000* 

Conventional  
X 

0.706 
df 1 
0.401 

4.232 
df 1 
0.040* 

2.223 
df 1 
0.136 

Clozapine     
X 

.595 
df 1 
0.441 

.182 
df 1 
0.669 

Olanzapine            
X 

.104 
df 1 
0.747 

 
Table 9.3.4. Pair-wise comparison (Chi-square, df and p values) of changes in erection attributed 
to treatment with antipsychotics 
 Classical Clozapine Olanzapine Quetiapine 
Risperidone 1.255 

df 1 
0.263 

4.369 
df 1 
0.078 

3.568 
df 1 
0.059 

5.638. 
df 1 
0.018* 

Conventional  
X 

1.836 
df 1 
0.175 

0.469 
df 1 
0.493 

2.026 
df 1 
0.155 

Clozapine     
X 

0.840 
df 1 
0.359 

0.040 
df 1 
0.841 

Olanzapine            
X 

0.764 
df 1 
0.382 

 
Table 9.3.5. Pair-wise comparison (Chi-square, df and p values) of changes in ejaculation 
attributed to treatment with antipsychotics 
 Classical Clozapine Olanzapine Quetiapine 
Risperidone 3.307 

df 1 
0.069 

1.979 
df 1 
0.160 

9.759 
df 1 
0.002* 

4.391 
df 1 
0.036* 

Conventional  
X 

0.016 
df 1 
0.899 

1.767 
df 1 
0.184 

0.388 
df 1 
0.534 

Clozapine     
X 

0.963 
df 1 
0.326 

0.167 
df 1 
0.683 

Olanzapine            
X 

0.309 
df 1 
0.578 

# value Pearson Chi-Square, df = degrees of freedom, *= p<.05 (2-sided) 
 
Serum prolactin levels are shown in figures 9.4.1 and table 9.4.2. The 
corresponding statistical analysis of the tendency to elevate prolactin is given in 
table 9.4.3. Risperidone is associated with significantly higher serum prolactin 
levels than conventional antipsychotics, clozapine, olanzapine, or quetiapine. 
Conventional antipsychotics are associated with significantly higher serum 
prolactin levels than clozapine, olanzapine, or quetiapine. Treatment with 
olanzapine was associated with higher serum prolactin levels than clozapine or 
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quetiapine: the difference between olanzapine and quetiapine was statistically 
significant. 

Figure 9.4.1 Serum prolactin levels (mE/L) after
six weeks treatment with an antipsychotic
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Table 9.4.2. Mean serum prolactin levels in men and women after six weeks treatment with 
antipsychotics 
 Mean serum prolactin levels (mE/L* ±SD) 

Risperidone 1101 (±770) 
Conventional 738 (±703) 
Clozapine 223 (±127) 
Olanzapine 401 (±368) 
Quetiapine 236 (±231) 
*some laboratories use ng/ml to express serum prolactin levels;  
 1 ng/ml≈20mE/L 

 
Table 9.4.3. Pair-wise comparisons of serum prolactin levels (ln-transformed) tested for 
statistical significant differences (t-test, df, p-values) between groups 
 Conventional Clozapine Olanzapine Quetiapine 
Risperidone t=3.728 

df 139 
p=0.000* 

t=6.659 
df 110 
p=0.000* 

t=7.204 
df  134 
p=0.000*    

t=9.778 
df 125 
p=0.000* 

Conventional  
X 

t=3.329 
df 51 
p=0.002* 

t=2.577 
df 75 
p=0.012* 

t=4.855 
df 66 
p=0.000* 

Clozapine     
X 

t=-1.772 
df 46 
p=0.083 

t=-0.287 
df 37 
p=0.776 

Olanzapine            
X 

t=2.655 
df 61 
p=0.010* 

t-value student T-Test, df=degrees of freedom, *= p<.05 (2-sided) 
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As the next step in the analysis antipsychotics were divided into two groups, 
prolactin-elevating and prolactin-sparing antipsychotics. All conventional 
antipsychotics and risperidone were considered to be prolactin-elevating. 
Clozapine, olanzapine, quetiapine and sertindole were considered to be prolactin-
sparing. The data are summarized in table 9.5.1., showing that 15.4% of the 
patients treated with a prolactin-sparing antipsychotic reported a decreased libido 
they attributed to treatment with antipsychotics versus 45.6% of patients treated 
with prolactin-elevating antipsychotics (chi-square 24.790; (df=3), p= .000). For 
orgasm, 3.9% of patients treated with prolactin-sparing antipsychotics reported a 
decrease, versus 37.4% of patients treated with prolactin-elevating agents (chi-
square 24.790; df=3, p= .000). As the majority of patients were men, their data could 
be analyzed in more detail (table 9.5.2). In men, prolactin-sparing antipsychotics 
were associated with significantly lower frequencies of decreased libido and orgasm. 
Erectile dysfunction was reported in 14.8% of patients treated with prolactin-sparing 
antipsychotics versus 35.3% of patients taking prolactin-elevating antipsychotics (chi-
square 9.748; (df=3, p= .021). A decrease in ejaculation volume was reported in 
11.1% of patients treated with prolactin-sparing antipsychotics versus in 38.7% of 
patients treated with prolactin-elevating antipsychotics. (chi-square 10.355 (df=2) ; p= 
.006 ). 
 
Table 9.5.1. Changes in libido or orgasm reported by male and female patients attributed to 
treatment with antipsychotics, comparing prolactin-sparing antipsychotics (clozapine, olanzapine, 
quetiapine, sertindole), with agents that elevate serum prolactin levels (conventional 
antipsychotics and risperidone)   

Antipsychotics prolactin-sparing 
 

Prolactin-elevating  
   

n % n % 
libido change 
strong decrease 
decrease 
no change 
increase 
 
 
 

 
2 

12 
70 
7 

 
 

 
(2.2) 
(13.2) 
(76.9) 
(7.7) 
 

 
24 
43 
75 
5 
 

 
(16.3) 
(29.3) 
(51.0) 
(3.4) 

* chi-square value Chi-square 24.790; (df=3) n= 238, p= .000* 

Orgasm change 
strong decrease 
decrease 
no change 
increase 
 
 

 
1 
2 

71 
4 
 

 
(1.3) 
(2.6) 
(91.0) 
(5.1) 

 
23 
24 
77 
2 
 
 

 
(18.3) 
(19.1) 
(61.1) 
(1.3) 
 

* chi-square value Chi-square 30.062: (df=3) n= 204, p= .000*  

df= degrees of freedom 
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Table 9.5.2. Changes in libido, orgasm, erection and ejaculation reported by male patients 
attributed to treatment with antipsychotics, comparing prolactin-sparing antipsychotics (clozapine, 
olanzapine, quetiapine, sertindole) with antipsychotics elevating serum prolactin levels 
(conventional antipsychotics and risperidone) 

 
 

antipsychotics (male patients)     
prolactin-sparing            prolactin elevating 
              n     (%)                              n     (%) 

libido change 
strong decrease 
decrease 
no change 
increase 
* chi-square value  
 

 
               2 (  3.2)                             19   (19) 
             11 (17.7)                             25   (25)  
             45 (72.6)                             51   (51) 
               4 (  6.2)                               5   (  5) 
chi-square 11.406; (df=3) n=162, p= .010 

Orgasm change 
strong decrease 
decrease 
no change 
increase 
* chi-square value  
 

 
               1 (  1.8)                             15  (16.0) 
               2 (  3.6)                             20  (21.2)   
             49 (89.1)                             59  (62.8) 
               3 (  5.5)                                          
chi-square 22.217; (df=3) n=149, p= .000 

erection change 
strong decrease 
decrease 
no change 
increase 
* chi-square value  
 

 
               1 (  1.6)                             13  (13.1) 
               8 (13.2)                             22  (22.2)  
             51 (83.6)                             62  (62.7) 
               1 (  1.6)                               2  (  2.0) 
  chi-square 9.748; (df=3) n=160, p= .021   

ejaculation change 
strong decrease 
decrease 
no change 
 
* chi-square value  
 

 
               2  (  3.7)                            17 (18.5) 
               4  (  7.4)                            15 (16.9)   
             48 ( 88.9)                            60 (65.2) 
                                                            
chi-square 10.355; (df=2) n=146, p= .006 

df= degrees of freedom 
 
The relation between dose, serum antipsychotic level and sexual functioning was 
examined using ordinal regression analysis. In men and in women, no statistically 
significant effects could be identified in the dosage of any specific antipsychotic 
upon libido or orgasm. Higher serum levels of risperidone seemed to effect a 
decrease in libido (β=-0.510, p=0.018) and orgasm (β=-0.530, p=0.31) (table 9.6.1) 
explaining 7.5% and 8% of the variance, respectively. No significant effect between 
serum levels and sexual function could be identified for the other antipsychotics.  
In female patients there was no significant association between higher serum 
prolactin levels and higher incidences of libido reduction and decreased orgasm 
(table 9.6.2).  
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In male patients higher serum prolactin levels were associated with libido reduction 
in patients treated with quetiapine (β=-3.461, p=0.046) and conventional 
antipsychotics (β=-1.675, p=0.016). In male patients serum prolactin was 
associated with a decrease in orgasm in those treated with risperidone (β=-1.083, 
p=0.048) and a tendency in the same direction with conventional antipsychotics 
(β=-3.250, p=0.060) (table.9.6.3).  
 
Table 9.6.1. Effects of  (mean, ln transformed) antipsychotic serum levels (parent compound) on 
the frequency of sexual dysfunction in male and female patients per antipsychotic (ordinal 
regression (link function: logit)) 

Clozapine Olanzapine Quetiapine Risperidone Conventional  

N  #m. prolac n   m. prolac n m. prolac n m. prolac n m. prolac 

Libido change    

strong decrease  1 4.20 14 2.27 2 2.05 

decrease 3 
 

5.71 2 2.71 2 4.52 21 2.02 10 1.28 

no change 13 5.19 18 3.44 16 4.58 42 1.55 18 1.19 

increase 1 5.16 1 3.69 3 4.59 1 1.61 1 0.00 

 estimate (b) -2.007; N=17 1.628; N=21 0.53; N=22 -0.510 N=78 -0.386; N=31 

* 95% con in (b) -4.593; .579 -0.557 3.812 -0.640 0.747 -0.933 -0.088 -1.069 0.297 

* Wald (df=1) 2.314; P=0.128 2.133; P=0.144 0.32 P=0.880 5.606; p=0.018 1.227; P=0.268 

R2   0.075   

Orgasm change    

strong decrease  14 2.12 3 1.71 

Decrease  13 2.29 2 0.50 

no change 11 5.11 20 3.37 17 4.46 37 1.52 23 1.31 

Increase 1 6.05 2 5.20   

 estimate (b) does not exist; n=12 does not exist; n=20 0.453; n=19 -0.530; n=64 0.021; n=28 

* 95% con in (b)   -0.833 1.739 -1.012 -0.049 -1.020 1.063 

* Wald (df=1)   0.477; p=0.490 4.657; p=0.031 0.002; p=0.968 

R2     0.080   

 #   m. prolac= mean serum level parent compound 
*    df= degrees of freedom, 95% con in= 95% confidence interval 
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Table 9.6.2 Effects of (mean) serum prolactin levels on the frequency of sexual dysfunction in 
female patients per antipsychotic (ordinal  regression (link function: logit)). 

Clozapine Olanzapine Quetiapine Risperidone Conventional   

n  #m. prolac n   m. prolac n m. prolac n m. prolac n m. prolac 

Libido change    

strong decrease   5 7.44  

decrease   1 5.84 11 7.41 5 6.25 

no change 4 5.59 10 6.16 6 5.36 15 6.93 8 7.11 

increase   2 4.93   

 estimate (b) does not exist; n=4 .523; N=11 -.799; n=8 -1.001; n=31 1.052; n=13 

* 95% con in (b)   -2.241 3.287 -.3.330 1.723 -2.215 .212 -.364 2.468 

* Wald (df=1)   0.138; p=0.711 0.383; p=0.536 2.616; P=0.106 2.119; p=0.145 

Orgasm change    

strong decrease  5 7.42 1 6.85 

decrease  4 7.56   

no change 1 5.68 11 6.13 7 5.16 10 6.76 7 6.68 

increase  1 5.23 2 7.04 

 estimate (b) does not exist; n=1  does not exist; n=11  0.079; n=8 -1.642; n=19 0.204; n=10 

* 95% con in (b)   -2.247 2.405 -3.823 0.539 -1.268 1.677 

* Wald (df=1)   0.004; p=0.947 2.178; p=0.140 0.074; p=0.786 

 
Table 9.6.3. Effects of (mean) serum prolactin levels on the frequency of sexual dysfunction in 
male patients per antipsychotic (ordinal regression (link function: logit)).  

Clozapine Olanzapine Quetiapine Risperidone Conventional   

N  #m. prolac n   m. prolac n m. prolac n m. prolac n m. prolac 

Libido change    
strong decrease                              1 5,05        1 6.04 13 6,74 2 6,83 

decrease 1 5.55   5 5,67 2 4.90 15 6,28   7 6,2 

no change 6 5,07 15 5,54 10
       

5.09 29 6,48 16 5,77 

increase 1 4,88                  
         

2
     

4.74    4 6,73 1 4,74 

 estimate (b) -4.648   n=8 .026; n=21 -3.461; n=15 -0,103 n=61 -1.675 n=26 

* 95% con in (b) -11.981 2.685 -1.279 1.331 -6.864 -0,058 -0,872 0,665 -3.041 -0.309 

* Wald (df=1) 1.543; p=0,214 0.002; p=0.969 3.973; p=0,046 .069; p=0,792 5.780; p=0,016 

R2   0.245  0.244  
Orgasm change    

strong decrease                            1 5,05                  
      

11 6,97   2   6,48 

decrease                                               
           

                 
           

15 6,42 2 6,58 

no change 6 5,07 18 5,58 10 5,06 31 6,46 20 5,67 

increase                                             
         

2 4,75                  
         

                       
    

 

 estimate (b) does not exist; n=6 .769; n=19 -7,878 n=12 -1.083 n=57 -3.250 n=24 

* 95% con in (b)   -1.472 3,01 -20,703 4,946 -2,154 -0,011 -6.642 0,142 

* Wald (df=1)   0.453; p=0,501 1.450; p=0,229 3.920; p=0,048 3.527; p=0,060 

R2     0.075   

 # m.prol= mean serum prolactin levels in Meq.L., ln transformed df= degrees of freedom, con in= 95% confidence interval 
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To evaluate the effects of serum prolactin on sexual side effects, ordinal regression 
was performed separately for men and in both men and women, prolactin levels 
influenced libido and orgasm. In male patients no effect of prolactin on erection 
was found; in contrast a significant effect of serum prolactin on ejaculation was 
found (table 9.7). 
 
Table 9.7. Effects of (mean) serum prolactin levels (ln-transformed) on the frequency of sexual 
dysfunction in male and female patients, all antipsychotics together (ordinal regression (link 
function: logit)) 

 

 Women Men 
 n Mean prolactin

Ln-transformed 
n Mean prolactin 

Ln-transformed 
 
05 
17 
45 
02 
- 

 
7.44 
6.97 
6.41 
4.93 
- 

 
17 
30 
81 
08 
- 

 
6.61 
6.04 
5.81 
5.75 
- 

Libido 
Strong decrease 
Decrease 
No change 
Increase 
Strong Increase 

Estimate (β) -0.905 
95% conf int (β) -1.488   -0.321 
Wald 9.237; p=0.002; R2=0.150 

Estimate (β) -0.722 
95% conf int (β) –1.150   -0.294 
Wald 10.953; p=0.001; R2=0.080 

 
07 
05 
36 
03 
- 

 
6.98 
7.40 
6.21 
6.44 
- 

 
14 
17 
90 
02 
- 

 
6.77 
6.44 
5.79 
4.75 
- 

Orgasm 
Strong decrease 
Decrease 
No change 
Increase 
Strong Increase 

Estimate (β) -0.645 
95% conf int (β) -1.268   -0.022 
Wald 2.178; p=0.042; R2=0.089 

Estimate (β) -1.837 
95% conf int (β) –2.567   -1.107 
Wald 24.356; p=0.000; R2=0.238 
 
11 
25 
97 
02 
- 

 
6.24 
6.12 
5.85 
6.93 

Erection 
Strong decrease 
Decrease 
No change 
Increase 
Strong Increase 

 

Estimate (β) -0.340 
95% conf int (β) –0.800   -0.119 
Wald 2.108; p=0.146;  
 
18 
15 
86 
- 
- 

 
6.62 
6.25 
5.81 
- 
- 

Ejaculation 
Strong decrease 
Decrease 
No change 
Increase 
Strong Increase 

 

Estimate (β) -1.128 
95% conf int (β) –1.728   -0.529 
Wald 13.603; p=0.000; R2=0.131 

Serum prolactin levels influence almost all aspects of sexual performance, 
including ejaculation. In contrast, a reduction in ejaculate volume is suggested to 
be predominantly related to α1 adrenergic mechanisms (chapter 1) (Meston and 
Frohlich 2000). To test the hypothesis that these mechanisms are involved, the 
antipsychotics were separated into two groups: those with known (in comparison to 
the D2 antagonistic affinities) relatively high affinity for α1 (noradrenergic) receptors 
and those with a relatively low α1 receptor affinity (Leysen et al. 1981; Leysen 
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1992; Leysen et al. 2000).  Relatively high α1 affinity is often clinically expressed in 
orthostatic hypotension, so gradual dose escalation is often needed at the 
beginning of treatment. Antipsychotics considered as having a high α1/D2 
noradrenergic affinity were clozapine, risperidone, sertindole and zuclopentixol, 
while those considered having a low α1/D2 noradrenergic affinity were haloperidol, 
pimozide and olanzapine.  Although patients treated with a high α affinity 
antipsychotic (n=95) reported a higher incidence of reduced ejaculatory volume 
versus the low α1 noradrenergic group (n=20), this difference did not reach 
statistical significance (Chi-square 2.835; df=2, p=0.242). 
 
Discussion 
 
In line with previous studies the patients in this study reported a high incidence of 
sexual side effects attributed to antipsychotics. Differences in incidences of 
reported sexual dysfunction between antipsychotics and the effects of serum 
prolactin, dopaminergic and noradrenergic mechanisms are discussed.  
 
What are the differences in incidence of reported sexual dysfunctions between 
antipsychotics? 
It has been suggested that women are less sensitive to sexual side effects induced 
by antipsychotics than men (Ghadirian et al. 1982;  Hummer et al. 1999). We did 
not identify significant differences in changes in libido or orgasm attributed by male 
or female patients to antipsychotics in any treatment group. As there were no 
significant differences in changes in sexual functioning during treatment with 
antipsychotics men and women were analyzed as a single group in some 
analyses.  
Next, differential effects of the various antipsychotics on sexual performance in 
patients groups were analyzed. Although some patients report improvement of 
their sexual performance during treatment with antipsychotics, the vast majority 
report unchanged or diminished sexual function. There were marked differences 
between treatment-groups in sexual performance.  
Libido reduction was significantly more frequently reported by patients treated with 
risperidone than by patients treated with conventional antipsychotics, olanzapine, 
quetiapine or clozapine. In addition patients taking conventional antipsychotics 
more frequently reported libido reduction than patients treated with olanzapine and 
quetiapine. Patients treated with clozapine also less frequently reported a decrease 
in libido than those treated with conventional antipsychotics, but this did not reach 
statistical significance, possibly reflecting the smaller number of patients on 
clozapine. No significant differences were found between patients treated with 
clozapine, olanzapine or quetiapine, all reporting a relative low incidence of 
reduction in libido (figure 9.2.2, table 9.3.1, 9.3.2).  
Concerning changes in orgasm, patients treated with risperidone significantly more 
frequently reported a decrease in the ability to obtain an orgasm in comparison to 
all other treatment-groups. Also conventional antipsychotics were reported to 
decrease orgasm more frequently than clozapine, olanzapine and quetiapine. Only 
in the comparison to olanzapine these differences were statistical significant, 
possibly reflecting the greater number of patients on olanzapine (figure 9.2.2, table 
9.3.1, 9.3.3).  
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Erectile dysfunction was more frequently reported by patients treated with 
risperidone than those treated with clozapine, olanzapine or quetiapine. The 
difference between risperidone and quetiapine was statistically significant (figure 
9.2.3, table 9.3.1and 9.3.4). 
Ejaculatory dysfunction was significantly more common in patients treated with 
risperidone than with olanzapine or quetiapine (figure 9.2.3, table 9.3.1 and 9.3.5). 
Unfortunately, insufficient data were available comparing the influence of 
antipsychotics on vaginal lubrication, reflecting the later introduction of this item in 
our questionnaire and the fact that many women could not report it.   
 
What is the influence of dose, serum levels of antipsychotics and prolactin on 
sexual functioning in different antipsychotics? 
In ordinal regression analysis (men and women analyzed as one group) no dose 
response relationship was found between daily dose of individual antipsychotics 
and libido or orgasm (tables not shown). 
A relation between serum levels and libido or orgasm could only be identified with 
risperidone, possibly partly reflecting the larger number of patients treated with this 
drug (table 9.6.1). One may argue that the serum levels of the metabolite of 
risperidone, better correlating with serum prolactin levels, may have been more 
important in explaining sexual function, but there were not enough observations to 
include in the tables (see chapter 6). 
Within groups of male and female patients taken together treated with an individual 
antipsychotic no significant correlation could be identified between serum levels of 
prolactin and libido or orgasm (table 9.6.2).  
Analyzing the data of men and women separately, in women no statistically 
significant relationship could be identified between serum prolactin levels and 
individual antipsychotics (table 9.6.2). This observation may well reflect the small 
sample sizes. In contrast in men treated with quetiapine and conventional 
antipsychotics, significant effects of serum prolactin on libido were identified (table 
9.6.3). In these groups serum prolactin explained 24% of the variance. In men 
treated with risperidone and conventional antipsychotics the effects of serum 
prolactin on orgasm could be identified as statistically significant only in patients 
treated with risperidone, explaining 8% of the variance.  
In conclusion, although differences in sample sizes limit interpretation of the data, 
we could not identify a clear relation between dosage of individual (groups of) 
antipsychotics and sexual function. For risperidone, but not for the other 
antipsychotics, a correlation between serum levels of the antipsychotics and sexual 
function was found. The serum risperidone levels explained only 8% of the 
variance in sexual libido and orgasm. In men treated with quetiapine, risperidone 
and classical antipsychotics, effects of prolactin were identified on libido or orgasm, 
for libido explaining 24% of the variance. Again small sample sizes limit the 
interpretation of the data. 
 
What is the prolactin elevation in male and female patients treated with different 
antipsychotics?  
Serum prolactin levels tend to be higher in female patients than in male patients 
during treatment with antipsychotics (figure 9.4.1).  The differences reflect higher 
baseline serum prolactin levels in women and a greater rise during treatment with 
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antipsychotics, probably influenced by higher physiological estrogen levels in 
women (Knegtering et al. 2003a).  
Our data support the often cited dichotomy of “prolactin-elevating” versus 
“prolactin-sparing” antipsychotic drugs. Thus, in line with other studies, risperidone 
was associated with significantly higher serum prolactin levels in comparison to all 
other treatment groups (figure 9.4.1, table 9.4.2 and 9.4.3) (Knegtering et al. 2000). 
Treatment with conventional antipsychotics was associated with significantly higher 
serum prolactin levels in comparison to treatment with clozapine, olanzapine or 
quetiapine. Olanzapine showed greater prolactin elevation than quetiapine. These 
findings are in line with studies reporting a modest dose-dependent serum prolactin 
elevation in patients treated with olanzapine versus an often not detectable or 
transient prolactin elevation during treatment with quetiapine (Beasley Jr et al. 
1996; Beasley Jr. et al. 1997; Borison et al. 2002; Hamner 2002; Tran et al. 1997).   
Thus, as Turrone et al., stated earlier, the difference between prolactin-sparing and 
prolactin-elevating is not qualitative but quantitative (Turrone et al. 2002). Since all 
antipsychotic drugs exert their antipsychotic effect through the blockade of 
dopamine neurotransmission, they all inevitably induce elevation of serum 
prolactin. All antipsychotics are approximately equivalent in terms of suppressing 
psychotic symptoms. However, as a group risperidone and the conventional 
antipsychotics statistically significantly differed from olanzapine, quetiapine and 
clozapine in the tendency to elevate serum prolactin. Interestingly, olanzapine took 
an intermediate position, showing some prolactin elevation.  This raises interesting 
questions about how antipsychotic drugs differentially affect dopamine 
neurotransmission.  For example, the high serotonin to dopamine ratio is not a 
likely candidate, as risperidone has a high 5HT2/D2 ratio and yet it induces the 
highest prolactin levels. A lower affinity for the dopamine-D2 receptor may in part 
explain these findings. However, sulpiride and amisulpride both have low 
dopamine affinity, but both lead to high prolactin levels. As for risperidone, its 
active metabolite may be responsible (see chapter 6). This metabolite has similar 
receptor affinities as risperidone, but has a longer half-life.   
In reviewing the differences between serum prolactin elevation in atypical 
antipsychotics Hamner concludes that although there are significant differences 
between antipsychotics in the tendency to induce serum prolactin elevation, 
“correlations between prolactin elevations and clinical symptoms have not been 
well-established” (Hamner 2002). One of the central issues in the following 
discussion is how to address this conclusion. 
 
Is prolactin elevation correlated with sexual side effects? 
As serum prolactin levels showed greater effects on sexual functioning (libido and 
orgasm) than dose or serum levels, one may consider a causal relation between 
serum prolactin elevation and diminished sexual function. A possible causal role of 
serum prolactin was examined in three steps.  
In the first step (discussed before) individual antipsychotics were compared. It was 
shown that patients treated with risperidone reported most frequently impairment of 
sexual function, the same group also showing most prolactin elevation. Patient 
treated with conventional antipsychotics reported fewer sexual side effects than 
those treated with risperidone but more than those treated with the ‘prolactin-
sparing’ clozapine, olanzapine or quetiapine.  
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The second step was an ordinal regression analysis in which a comparison was 
made between patients treated with the prolactin-elevating risperidone and 
conventional antipsychotics versus those treated with the prolactin-sparing 
clozapine, olanzapine or quetiapine. In this comparison, the prolactin-elevating 
antipsychotics were associated with significantly more frequently and serious 
sexual dysfunction including libido, orgasm, erection and ejaculation (table 9.5.2). 
In the third step, an ordinal regression analysis was performed analyzing the 
effects of prolactin on individual dimensions of sexual functioning in men and 
women. Significant effects of serum prolactin levels on libido, orgasm and in men 
also on ejaculation were shown, explaining 8-24% of the variance (table 9.7).  
In all three steps of the analysis serum prolactin levels may have contributed to 
reduced sexual function. But could this observation be only an epiphenomenon?  
 
What mechanisms are associated with sexual dysfunction attributed to 
antipsychotics: is there a role of prolactin? 
Previous analyses were designed to reveal possible mechanisms involved in 
inducing sexual dysfunction, focusing on serum prolactin elevation. The 
comparison between prolactin-elevating and prolactin-sparing antipsychotics 
showed that the former were associated with a significantly higher incidence of 
sexual dysfunction in men and in women, in all dimensions of sexual performance 
(libido, orgasm, and in men also erection and ejaculation) (tables 9.4.1 and 9.4.2). 
Also examining the effect of serum prolactin on sexual dysfunction without 
specifying groups of antipsychotics revealed significant effects of serum prolactin 
on libido, orgasm and ejaculation (table and 9.7).   
It can be argued that this does not reflect the influence of serum prolactin on 
sexual performance but that prolactin elevation is merely an epiphenomenon of 
dopamine blockade in the brain. According to this view dopamine blockade would 
be primarily responsible for the sexual side effects, and prolactin elevation is only 
reflecting this. Indeed clozapine and quetiapine occupy dopamine receptors much 
than risperidone or conventional antipsychotics (Farde. et al. 1992; Kapur et al. 
2000; Kapur and Seeman 2001). This may be true for clozapine and quetiapine, 
but does not explain the marked differences between olanzapine and risperidone in 
serum prolactin levels and incidence of reported sexual side effects, although both 
have quite similar affinities for postsynaptic dopamine-2 receptors (Leysen et al. 
2000). In addition, in several PET studies patients treated with olanzapine or 
risperidone at dosages comparable with those used in our studies, show almost 
the same striatal (and limbic) D2 occupancy (Nyberg et al. 1993; Nyberg et al. 
1999).  Risperidone and conventional antipsychotics also tend to occupy D2 
receptors to more or less the same extent, not explaining the significant differences 
in prolactin elevation and sexual side effects between these drugs (Boer den  et al. 
1996; Farde et al. 1992; Farde et al. 1995). In conclusion: in contrast to serum 
prolactin elevation, differences in limbic and striatal dopamine receptor occupancy 
can not sufficiently explain the differences between antipsychotics in the tendency 
to alter serum prolactin levels and sexual function. 
For risperidone, it was shown that high serum prolactin elevation probably does not 
reflect limbic or striatal dopamine receptor occupancy, but dopamine receptor 
occupancy in the pituitary mainly caused by 9-hydroxyrisperidone (see also 
chapter 6). These observations allow us to conclude that striatal (and limbic) 
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dopamine blockade does not explain differences in incidence of sexual side effects 
in patients treated with antipsychotics.  
It can be concluded that it is highly likely that serum prolactin levels play a major 
role in inducing sexual side effects and also explain why conventional 
antipsychotics, but even more so risperidone, seem to induce sexual side effects 
so frequently. 
In our data differences in serum prolactin levels can explain between 8% and 24% 
of the variance on libido, orgasm and ejaculation.  
 
Is serum prolactin the main factor involved in sexual dysfunction attributed to 
antipsychotics? 
Although serum prolactin elevation seems to play an important role in inducing 
sexual side effects, much of the variance in sexual performance remains 
unexplained, suggesting that other factors not addressed in this study are involved.  
Many factors have been suggested as possibly contributing to the occurrence 
sexual dysfunction such as schizophrenia, social factors and the dopaminergic, 
histaminergic, serotonergic and cholinergic properties of antipsychotics (see 
chapter 1) (Meston and Gorzalka 1992; Meston and Frohlich 2000; Meston and 
Frohlich 2001). Many of these factors are not addressed in this study. One factor 
that could be examined was the involvement of noradrenergic (α1) mechanisms in 
ejaculate volume during orgasm.  Reduction in ejaculate volume is suggested to be 
caused by the α1 blocking properties of antipsychotics (Shiloh et al. 1999). To test 
this hypothesis, a comparison was made between strong and weak α1-blocking 
antipsychotics. It could not be shown that these α1-blocking properties have a 
major impact on reported ejaculate volumes. In contrast, serum prolactin did show 
significant effects on the ejaculate volume, again, surprisingly, suggesting a major 
role of serum prolactin in also inducing these sexual side effects.  
 
Limitations of the study 
Limitations of this study are that the data are from different, partly randomized 
partly naturalistic, open studies. Also no assessment of sexual performance was 
done before entering the studies. The datasets did not always consist of the same 
elements, reflecting progress in the studies and available laboratory facilities. 
Although for studies on sexual dysfunction the number of patients is relatively high, 
for many analyses and in many subgroups the analyses will not have the power to 
reveal possible differences between antipsychotics and possible contributing 
factors or mechanisms involved. As women are less often referred to our clinic than 
men, their data can not be studied in the same detail. 
Another methodological problem is that data for most antipsychotics in this study 
reflect first- or second-line treatment with antipsychotics. In contrast, patients 
treated with clozapine had not responded sufficiently to at least 2 other 
antipsychotics (treatment refractory) for at least six weeks treatment each. 
 
General considerations 
Despite the methodological limitations we feel that the findings of this study are 
meaningful for the understanding of the physiology and patho-physiology of sexual 
functioning in patients treated with antipsychotics. Significant differences between 
antipsychotics, that may have already been identified in relatively small treatment-
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groups, suggest that these findings may have important clinical implications. The 
study indicates that conventional antipsychotics, and even more so, risperidone, 
induce sexual dysfunction much more frequently than olanzapine or quetiapine, 
and possibly also clozapine. The role of serum prolactin in all dimensions of sexual 
performance evaluated in these studies is at least very suggestive.  The role of α1 
blocking properties in inducing reduction in ejaculatory volume could not be 
confirmed.  
The role of serum prolactin in sexual performance is also suggested by the 
symptoms of diminished sexual performance in patients with prolactinomas, a 
condition with no known direct influence on the dopaminergic system, clearly 
elevated serum prolactin levels and frequently reported sexual side effects (Netto 
and Claro 1993). Recently, in studies on human volunteers, prolactin elevation has 
been detected during sexual intercourse, especially orgasm (Exton et al. 2001; 
Exton et al. 1999). The elevation of serum prolactin lasted as long as the 
volunteers felt inhibited in sexual activity after orgasm. Some volunteers did not 
show a rise in serum prolactin levels during sexual activity: this seemed to coincide 
with the absence of a post-coital period of inhibition of sexual activity (Haake et al. 
2002). These researchers suggest that prolactin may be involved in mechanisms 
indicating sexual satiety (Kruger et al. 2002). How prolactin exhibits its effects is 
unclear. Animal studies seem to suggest that serum prolactin influences 
dopaminergic output, although the impact may be different over varying locations in 
the brain suggesting a possible involvement in controlling behavior patterns. The 
dopamine system is involved in many functions of the brain including attention, 
fine-tuning of movements, the reward system, sexual arousal and orgasm. In 
studies in rats the involvement in sexual arousal and orgasm has been shown, 
including the inhibiting effects of dopamine antagonists (antipsychotics) on sexual 
behavior (Damsma et al. 1992;  Pfaus et al. 1995;  Pfaus et al. 1990; Pfaus and 
Phillips 1989). Thus, from data of previous human and animal studies as well as 
the study presented in this article it seems plausible that antipsychotics decrease 
sexual performance through blockade of dopamine as well as through elevating 
serum prolactin finally decreasing all dimensions of sexual performance.  
It has been suggested that in reducing ejaculate volumes, α1 -adrenergic effects 
may be involved (Shiloh et al. 1999). Our observations do not support a major 
contribution of these mechanisms reducing the ejaculate volumes in patients 
treated with antipsychotics: dopamine and prolactin may be more important, a 
doubt shared by other authors (Shader and Elkins 1980). In contrast, in a recent 
study of conventional antipsychotics Smith did find a correlation between 
ejaculation disturbance and α-adrenergic blocking properties of antipsychotics  
(Smith et al. 2002). An explanation of these apparently contradicting findings could 
be that more than one mechanism is involved and that our study, also including 
newer antipsychotics, was underpowered to detect the possible involvement of an 
α1-adrenergic effects partly by being overshadowed by stronger dopamine- and 
prolactin-related mechanisms.  
Recently, several case histories have been published suggesting that several 
antipsychotics may be involved in inducing priapism (Emes and Millson 1994;  
Gordon and de Groot 1999; Kuperman et al. 2001; Moinfar et al. 1994; Pais and 
Ayvazian 2001;  Patel et al. 1996;  Reeves and Mack 2002). Until now in our 
studies we did not find any patient reporting this potentially serious sexual side 
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effect. This may suggest, although priapism is an important clinical problem being 
treated as a medical emergency, it is probably rare. 
 
Clinical consequences of treatment with prolactin elevating antipsychotics: 
The number of patients needed to identify significant differences of sexual side 
effects between individual prolactin-elevating or prolactin-sparing antipsychotics is 
small, indicating that these findings are important in clinical practice. To illustrate 
this, the Number Needed to Treat (NNT) comparing prolactin-elevating to prolactin-
sparing antipsychotics to prevent one experiencing sexual side effects is very 
small, only 3 for both libido and orgasm. 
From former studies we know that patients consider sexual side effects important 
and that they may influence adherence to antipsychotics therapy (see also chapter 
1 and 5) (Finn et al. 1990; Halbreich et al. 2003; Knegtering et al. 2003b; Smith et 
al. 2002). In contrast, previous studies show that patients are not likely to report 
sexual side effects spontaneously while clinicians tend to avoid discussing these 
side effects (Jacobs and Bobek 1991; Knegtering et al. 2003a; Strauss and Gross 
1984). 
In our experience it is the clinician that needs tools to explore side effects, 
especially sexual side effects. In the first pilot study, using the UKU, mostly a 
checklist without guiding questions, clinicians felt embarrassed about discussing 
these side effects with patients (Lingjaerde et al. 1987). After introducing a 
questionnaire (ASFQ) guiding the physicians in discussing and evaluating sexual 
side effects, clinicians no longer reported difficulties in discussing these items with 
patients (see chapter 3) (Knegtering and Castelein 2001). From interviewing the 
patients with the ASFQ we noted that patients may have difficulties answering 
some questions about sexual side effects, but patients never reported difficulties 
being asked for sexual side effects (see chapter 3) (Knegtering and Castelein 
2001). 
Our data suggest that if patients report sexual side effects during treatment with 
prolactin-elevating antipsychotics, switching to a prolactin-sparing agent is 
probably the first step to consider. As alternative option, although no clear dose 
effects were identified, dose reduction could be considered. Some authors suggest 
adding a dopamine agonist to the antipsychotic treatment (Matsuoka et al. 1986;  
Smith 1992).  
In the rehabilitation of patients, including socio-sexual rehabilitation, clinicians 
should consider the possible changes in sexual behavior and fertility when 
switching toward antipsychotics with less detrimental influences on sexual 
performance. The consequences include providing adequate sex education, 
contraception and clinical guidance within a comprehensive treatment plan (Lukoff 
et al. 1986; Cournos et al. 1994;  Hilger et al. 1983;  Jacobs and Bobek 1991;  
Dickson and Edwards 1997;  Dickson and Dawson 1998;  Currier and Simpson 
1998;  Dickson and Glazer 1999).   
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