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Causes (?) of Male Infertility

Idiopathic 
31.7%

Varicocele
16.6%Infections

9%

Hypogonadism
8.9%

Cryptorchidism
8.5%

Malformations   5.8%

Systemic
5%

Immunologic
4.2%

Tumors
2.3%

Obstruction
1.5%

Others
6.5%

E. Nieschlag et al., 1997; Andrology, Springer-Verl ag

n = 7802 patients
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Infections and Male Infertility

• generalized systemic infections (rare)

• acute and chronic urogenital infections (symptomati c) 
(frequent, but not among infertile men )

• Orchitis  

• Epididymo-orchitis

• Prostatitis Syndrome (CP/CPPS)

• Urethritis 

JLU Giessen

(Diemer T et al., Curr Opin Urol 10, 2000)



Urethritis

Epididymo -
orchitis

Prostatitis
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Potential exposition of Spermatozoa and the 
testis to infectious mediators

5% 5%

50- 80%

15-30%

74 days

7-14 days.

Seconds

Volume percentage/ejaculateExposition of germ cells/ spermatozoa
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Urogenital Infections and Male Infertility

� Epidemiology:
„What is the frequency of „prostatitis“ among infertil e men?“

� Definition of MAGI, Prostatitis, NIH CP/CPPS:
„How can infertile patients be classified under  the  term  
„infection“ or „inflammatory“?

� Biological/clinical relevance of mechanisms derived  from  
experimental studies:
„Are these mechanisms relevant for the clinical situ ation aside 
from experimental setups?“

� Therapeutical consequences:
„Is antimicrobial therapy helpful in the treatment o f infertile  
patients?“
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General considerations:



Prostatitis and Male Infertility: Epidemiology and Clinical aspects

• CP/CPPS NIH II and IIIA:

“ Prostatitis” not frequent among infertile patients

“Prostatitis” and other infections do not trigger A SA formation

CP/CPPS is associated with alterations in seminal p lasma, but 
alterations are not necessarily linked to infertili ty
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Ludwig M et a., Eur Urol, 2002

Weidner et al., Andrologia, 2008

Marconi  M et al., Int Braz J Urol, 2009

Marconi M et al., Eur Urol, 2009



NIH, 1995

PROSTATITIS CLASSIFICATION (NIH)

NIH I acute bacterial

NIH II chronic bacterial

NIH III Chronic Prostatitis/Chronic pelvic pain  
syndrome (CP/CPPS)

A) inflammatory
B) non -inflammatory

NIH IV histological prostatitis, no symptoms
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Infections !



Giessen cohort studies

NIH II
7.0%

(n=46)

NIH IIIA
31.0%(n=203)

NIH IIIB
51.0% (n=335)

UP
11.0%
(n=72)

Study 1992
1985-1990

n = 656

NIH II
4.2%
(n=7)

NIH IIIA
31.5% ( n=53)

NIH IIIB
50.0% (n=84)

UP
14.3%
(n=24)

Study 2002
2001-2002

n = 168JLU Giessen

Weidner et al., Andrologia, 2008



MAGI – CLASSIFICATION - SYSTEM (WHO)

Group A Group B Group C
PMH/                        Urine after Ejaculate-pa ram.
Symptoms                         Prostatic massage

e. g. UTI, +++ PML PPL
Epididymitis, STD C. trachomatis Bakteriospermia
Epididymal swelling C. trachomatis
path. DRE Biochemistry

Inflammation

(WHO 1993, 2000)

C. trachomatis PCR
PPL > 1 Mill./ml
Bakteriospermia > 1000 cfu/ml
„Cut-off“ Elastase > 250 ng/ml

MAGI = 
a) 2 criteria, 

from each group
b) 2 ejaculate criteria
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Diagnostics: 4/2-Glass-Test
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VB1 VB2 EPS VB3

1. void urine
10 ml

MS
urine

Prostate-
expression

Post-massage urine
10 ml

Urethra Bladder Prostate Prostate

200 ml later
prostate-
massage mikturition
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4 – Glass -Test

:1 10

1. 
Urine

Midstream 
Urine

EPS Urine after 
prostatic 
massage

NIH II CHRONIC BAKTERIAL PROST.
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– Chronic pain, LUTS, ED
– No bacteriuria/UTI
– 4-Glass-Test

• with inflammatory signs (leukocytes) in prostatic 
secretions

• with inflammatory signs (Peroxidase-positive 
leukocytes) in ejaculate

Prostatitis-Syndrome (CPPS)
Category III A - chronic pelviv pain syndrome

Krieger JN 1998 J New Rem Clin 47:4-15; Schaeffer A J 1999 IJAA 11: 205-211
JLU Gießen



– Chronic pain/discomfort, LUTS, ED
– No bacteriuria/UTI
– 4-Glass-Test

• without inflammatory signs (leukocytes) in prostatic  
secretions

• without inflammatory signs (Peroxidase-positive 
leukocytes) in the ejaculate

Prostatitis-Syndrome (CPPS)
Category III B - chrinic pelvic pain syndrome

Krieger JN 1998 J New Rem Clin 47:4-15; Schaeffer A J 1999 IJAA 11: 205-211
JLU Gießen



CP/CPPS and Male Infertility
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Table 1. Influence of CP/CPPS (NIH III) on sperm 
parameters

Study
NIH 

II
NIH 
IIIA

NIH 
IIIB Control group

Concentra
tion Motility

morpholo
gy

Boström 1971 [ 15] 31
3
4 fertility check n.s. n.s. n.s.

Weidner 1991 [ 12] 32 102 142
4
2 volunteers n.s. n.s. n.s.

Christiansen 1991 
[16] 50

3
3 age matched reduced reduced reduced

Leib 1994 [ 60] 86

1
0
1 proven fertile n.s. reduced reduced

Pasqualotto 2000 
[18] 36 8

1
9 healthy donors n.s.

reduced when 
leukocytospermia n.s.

Henkel 2006 [ 17] 24 32
9
5 fertility check reduced increased reduced

Rusz et al., World J Urol 30: 23-30  (2012)



Therapie des CPPS - Zusammenfassung

Treatment categories:

alpha-blockers
Phyto-therapeuticals
Muscle relaxant
Anti-inflammatory therapy
Physical therapy
Hormonal therapy
Heat/microwaves
Surgical therapy

Priority

hoch

niedrig



Infection and Testis: Pathophysiologic concepts

Bacteria

Testicular 
Macrophages

Leukocytes 
(invading)

Cytokines and 
Growth factors

Infectious 
mediators

Reactive 
oxygen species 

(ROS)

Blood flow

Nitric oxide
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Infections and Sperm morphology/function 
E. coli in vitro
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(Wolff et al., Fertil Steril 60, 1993) 

(Diemer et al., Int J Androl 23, 2000)

(Diemer et al., Andrologia, 2004)

• Decrease in sperm motility

• Morphologic alteration

• Defects in acrosomal  
integrity and function

Large bacterial counts required (> 106)!

Predominantly experimental effects



Infections and Sperm motility 
E. coli in vitro

(Diemer et al., Int J Androl 19, 1996)
(Huwe et al., Andrologia 30 (Suppl.1), 1998)

A B C D Kontrolle(E)
Versuchsansätze

0

20

40

60

80

100

120
Gesamtmotilität (%) nach Inkubation

A B C D Kontrolle(E)
Versuchsansätze

0

20

40

60

80

100

120
Gesamtmotilität (%) nach Inkubation

A B C D Kontrolle(E)
Versuchsansätze

0

20

40

60

80

100

120
Gesamtmotilität (%)

p<0,0001 p<0,0001

p<0,0001
p<0,0001

6 Stunden Inkubation

A B C D Kontrolle(E)
Versuchsansätze

0

20

40

60

80

100

120
Gesamtmotilität (%)

p<0,0001 p<0,0001

p<0,0001
p<0,0001

6 Stunden Inkubation
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Large bacterial counts required!

Predominantly experimental effects



Infections and Sperm Function 
Seminal Leukozytes

(Hales DB, Diemer T, Held Hales K, Endocrine 10, 19 99)

(Diemer T et al., Curr Opin Urol 10, 2000)

(Diemer T et al., Andrologia, 2002 )

(Menkveld et al., Andrologia 35, 2003)

� clinical indicators, but WHO-cutoff too high for “prostatitis”

� PMN source of ROS, but likely relevant only in large numbers

� subtypes mostly unknown

� Experimental: impact on sperm function

� Clinical: debatable, cut-off values established, but questionable

� clinical indicators, but WHO-cutoff too high for “prostatitis”

� PMN source of ROS, but likely relevant only in large numbers

� subtypes mostly unknown

� Experimental: impact on sperm function

� Clinical: debatable, cut-off values established, but questionable
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Infections and Leydig cell Steroidogensis:
LPS injection in mice: mRNA levels

P450scc

P450c17

3b-HSD

actin

StAR mRNA

Effects due to 
cytokines

Proven effect only in systemic disease
(animal models)

(Hales DB, Diemer T, Held Hales K, Endocrine 10, 19 99)
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Urogenital infections and Male Infertility
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� Epidemiology:
„What is the frequency of prostatitis patients among  infertile men?“

� Definition of MAGI, „Prostatitis“:
„How can infertile patients be classified under  the  term „infection“?

� Biological/clinical relevance of mechanisms derived  from  
experimental studies:
„Are these mechanisms relevant for the clinical situ ation aside from 
experimental setups?“

� Therapeutical consequence:
„Is antimicrobial therapy helpful in the treatment o f infertile  
patients?“


