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Chronic Prostatitis: A Thorough Search for Etiologically Involved 
Microorganisms in 1,461 Patients 

Summary: The paper summarizes the results of  a thor- 
ough search for involved microorganisms in 1,461 pa- 
tients suffering from chronic prostatitis and 202 controls 
from 1976 to 1988 following a standardized diagnostic 
program. 

Zusammenfassung: Chronische Prostatitis: Erreger- 
suche bei 1461 Patienten.Die Untersuchung faBt die Er- 
gebnisse einer kompletten Durchuntersuchung nach 
atiologischen Mikroorganismen bei 1461 Patienten mit 
der Symptomatik einer chronischen Prostatitis und 202 
gesunden Kontrollen in den Jahren 1976 bis 1988 zu- 
sammen. 

Table 1: Groups of patients and controls (Group I: including 
isolation of Chlamydia trachomatis only when "ureaplasma-as- 
sociated" prostatitis was suspected. Groups II and II1: including 
quantitative analysis of granulocytes in VB 1 ; additional investi- 
gation of chlamydial serology in group II. Group IV: including 
sonographic study of the prostate gland, but no analysis of 
granulocytes in VB 1). 

1976-1979 (I) 698 48 

1980-1982 (II) 233 65 

1983-1986 (III) 295 69 

1986-1988 (IV) 235 20 

Introduction 
At present the etiology and pathogenesis of  chronic pros- 
tatitis are only partially understood. In chronic bacterial 
prostatitis (CBP) enterobacteriaceae, such as Escherichia 
coli,  are generally accepted pathogens whereas the role of  
gram-positive bacteria is still debatable [1]. In the case of  
"nonbacterial" prostatitis (NBP) pathogens which cannot be  
grown on conventional media have been assumed to be 
involved. Since Ureaplasma urealyticum and Chlamydia 
trachomatis are known to be the main pathogens causing 
non- and postgonococcal urethritis, the assumption appears 
plausible that via urethral ascension they might sub- 
sequently infect the prostate [2]. This paper summarizes our 
experience in the search for a microbiological origin of  
chronic prostatitis with special reference to these microor- 
ganisms. 

Patients and Methods  

Patients: All the patients (n = 1,461) attended our special outpa- 
tient department for prostatitis (t~ostatitis-Sprechstunde Giessen) 
with the typical complaints [2] of chronic prostatitis. Four groups 
of patients were analyzed from 1976 through 1988 (Table 1) 
following the same diagnostic procedure in every group. Further- 
more, healthy controls were examined in the same way. There 
were no differences in age distribution between the four groups 
and the controls: the range was between 17 and 67 years, with 
most persons aged between 30 and 50 years and median age of 
40.3 years. The clinical selection of patients excluded men with 
known complicated urinary tract infection and spontaneous ure- 
thral discharge (urethritis). 
For enrollment a medical history of chronic prostatitis of at least 
six months was mandatory. Each patient was referred to our de- 
partment by the General Urologic Outpatient Department, the 
Department of Andrology or other urologists for further pros- 
tatitis investigations. 

The healthy controls were volunteers or outpatients without pros- 
tatic complaints. 
Localization studies: Patients and controls underwent our stan- 
dardized investigation program based on the "four-specimen- 
technique" [3] including the quantitative determination of com- 
mon bacteria, fungi, and mycoplasmas [4, 5]. Material obtained 
by urethral swabs after prostatic massage was Cultivated for 
C. trachomatis and Neisseria gonorrhoeae: Trichomonas vagi- 
nalis was looked for in urine after prostatic massage [5, 6]. In 
cases of clinical suspicion Mycobacterium tuberculosis was culti- 
vated from three morning urine, and urine specimens after pros- 
tatic massage. 
Leucocyte analysis in prostatic secretions: Leucocyte analysis of 
prostatic secretions was performed on a fresh smear of expressed 
prostatic secretions (1,000 x) and also, for a comparative analysis 
of granulocytes, on 3 ml of cytocentrifuged urine specimens ob- 
tained before and after prostatic massage [7] using Papanicolaou 
staining. In the patients of groups II and III granulocytes were 
also counted using a counting chamber in the urine specimens 
including first voided urine [8] thus hinting at additional urethral 
inflammation in the case of equally high numbers of granulocytes 
in both samples after the exclusion of urinary tract infection. 
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Figure 1 : Evidence of chronic bacterial prostatitis. 
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Classification of prostatitis: For common bacteria, yeasts and 
mycoplasmas a typical pattern of microorganisms was manda- 
tory: i.e. < 10 3 cfu/ml in VB1 and VB2; > 10 4 cfu/ml in ex- 
pressed prostatic secretions, and > 10 3 cfu/ml in VB3, but at least 
a ten-fold increase of numbers of microorganisms in VB3 com- 
pared to VB1 [2, 3, 5]. C. trachomatis, N. gonorrhoeae and 
Trichomonas vaginalis detected in the urethral swabs after pros- 
tatic massage and/or in VB3 were considered the etiologic agents 
in lower urogenital tract infection without localization. 
Leucocyte counts in prostatic secretions were considered signifi- 
cant when > 10 leucocytes in a smear of expressed prostatic se- 
cretion (1,000 x), and > 10 granulocytes in the sediment of cen- 
trifuged VB3 (400 x) were detected in the case of leucocyte-free 
midstream urine [7]. 
Classifications were based on duplicate investigations. 
Sampling and special microbiology: Standard sampling was done 
using a bacteriologic loop (0.01 ml). The microbiologic tech- 
niques and quantitative determinations have been described in 
detail [2, 4-6). 
Other diagnostic procedures: Depending upon varying scientific 
intentions and available diagnostic procedures, examinations dif- 
fered in the four patient groups (Table ] ). 
Routine urethral swabbing for C. trachomatis was started with 
group II. 
In some group II patients chlamydial serology using a modified 
microimmunofluorescent test [6] completed our search for chla- 
mydial prostatic infections. This test used 16 antigen dots includ- 
ing all known 15 serotypes of C. trachomatis plus a pool of four 

1976-1979 1980-1982 1983--1986 1986-1988 
n = 698 n = 233 n = 295 n = 235 

% ~ [ 8 % I 
n-82 n-18 n-12 n-19 

Figure 2: Evidence of "ureaplasma-associated" prostatitis. 
(< 10 3 cfu/ml in VB1 and VB2; _> 10 4 cfu/rnl in expressed 
prostatic secretions and/or _> 10 3 cfu/rnl in VB3) 

strains of Chlamydia psittaci. Titers of > 1 : 8 were regarded as 
positive [6]. 
Furthermore, some patients from group IV with recurrent non- 
bacterial prostatitis without positive microbiologic findings were 
studied by transrectal sonography. In cases of abnormal echoge- 
nicity these areas were biopsied under sonographic guide and 
under sterile conditions by the perineal route [9]. Additional bi- 
opsy was taken endoscopically from the urethra posterior. All 
specimens were cultivated for bacteria, mycoplasmas, and C. tra- 
chomatis as well as histologically examined. 
Statistical procedures: Data were documented and computerized 
using a PDP calculator (DECR). Analysis included distribution 
range, calculation of median values, percentiles and differences 
when performing the Mann-Whitney U-Test. 

Results 

Evidence of Chronic Bacterial Prostatitis (Figure 1 ) 
Chronic bacterial prostatitis was diagnosed in 5.1-10.2% of 
our patients. E. coli was the most prevalent microorganism. 
In eight cases other gram-negative bacteria, e. g. Entero- 
bacter aerogenes (3x), Pseudomonas aeruginosa (3x) and 
Klebsiella pneumoniae (2x), were found. Gram-positive 
microorganisms were rare even if enterococcal infections 
were involved. Staphylococcus saprophyticus (2x), hemo- 
lytic streptococci group A (4x) and B (1 x) were detected in 
seven patientS in a typical distribution pattern indicating 
prostatitis. 
Increased numbers of  leucocytes in prostatic secretions 
were found in all cases considered as having chronic bac- 
terial prostatitis. 
Chronic bacterial prostatitis was detected in none of the 
controls. 

Evidence of "Ureaplasma-associated" Prostatitis 
(Figure 2) 

"Ureaplasma-associated" prostatitis was detected in 
4-11.7% of  our patients. In 102/131 cases (77.8%) a mono- 
infection by U. urealyticum, and in 29/131 men a mixed 
infection with Mycoplasma hominis were found. Starting in 
1980 it became possible to exclude chlamydial infection 
beginning with group II. 
In 16/18 men in group II, 11/12 men in group III, and 14/19 
men in group IV with "ureaplasma-associated" prostatitis 
increased numbers of  leucocytes in prostatic secretions 
were detected. 
In none of the controls was "ureaplasma-associated" pros- 
tatitis detected. In one case high numbers of  M. hominis 
were cultivated from prostatic secretions but without cyto- 
logic signs of prostatitis. 

Long-term Follow-up Studies 

In some patients we were able to follow the infectious situ- 
ation of  men with "ureaplasma-associated" prostatitis over 
a period of several years. Tab le  2 gives an example dem- 
onstrating the clinical follow-up of one man with recurrent 
attacks of  urethritis or prostatitis associated with high num- 
bers of  ureaplasmas either classified as non-bacterial pros- 
tatitis or mere urethritis. 
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Table 2: Long-term follow-up study of a man with recurrent 
urogenital infections due to Ureaplasma urealyticum (NBP: 
nonbacterial prostatitis, C+: positive urethral chlamydia cul- 
ture). 

12/1978 102 
Therapy 

1/1979 3x102 

4/1981 104 
Therapy 

4/1981 102 

5/1981 102 
Therapy 

6/1981 - 

7/1986 104 
Therapy 

9/1986 - 

12/1988 103 

2x104 3x100 NBP 

- - - No symptoms 

103 - - Urethral discharge 

103 - - No symptoms 

2x102 9x100 2x100 NBP 

_ m _ 

100 103 103 

No symptoms 

Urethral discharge, 
C+ 

No symptoms 

No symptoms 

Isolation of Chlamydia trachomatis (Figure 3) 

Detection of C. trachomatis was analyzed separately for 
groups II and III (n = 528) and the controls (n = 134). In 
these patients a urethral inflammation was routinely ex- 
cluded using leucocyte counts in VB 1 and VB2. Chlamy- 
dial culture from urethral swabs was positive in 79/528 
patients (14.9%) compared to 7/134 controls (5%). Correl- 
ating these findings to leucocyte reaction, chlamydiae were 
found in 36/79 men (45%) without cytologic signs of in- 
flammation (these men were therefore classified as having 
prostatodynia), in 33/79 men (42%) with typically in- 
creased numbers of leucocytes in prostatic secretions (these 
men were classified as having chronic prostatitis) and in 
10/79 men (13%) with the additional findings of increased 
numbers of leucocytes in VB 1 (these men were classified 
as having prostatitis plus urethritis [prostato-urethritis]). 
C. trachomatis could be isolated from seven controls with- 
out increased leucocyte numbers. 

C÷ 

P a t i e n t s  C +  C o n t r o l s  
n = 5 2 8  n = 7 9  n = 134  

Chlamydia Serology 

In some of the chlamydia positive men with prostato-ure- PU 
thritis, chronic prostatitis and prostatodynia, the serologic 
reaction against C. trachomatis was analyzed using the 
MIF-test. Significant differences (p < 0.05) in the prev- 
alence of negative and positive MIF-titers were found in Pd 
patients with chronic prostatitis, prostato-urethritis and 

79 

(lt, .9 %)  

36 
It,5 %1 

10 
(13 %)  

33 
It,2 %) 

Pd 

PU 

P 

7 15 %1 

Figure 3: Isolation of Chlamydia trachomatis in 528 patients 
from groups II and III and 134 controls (P: prostatitis; PU: 
prostato-urethritis; Pd: prostatodynia). 

prostatodynia (Table 3), when titers of > 1 : 8 were re- 
garded as positive; no significant differences were detected 
in the reciprocal geometric median titers and in the pre- 
dominantly reacting antigen types. 

Biopsy Studies 

Biopsy studies in 22 men with persistent non-bacterial 
prostatitis, negative microbiologic findings and abnormal 
sonographic features of the prostate were conducted with 
special reference to chlamydial findings in the specimens 
from the posterior urethra and the prostate (Table 4). Chla- 
mydia could only be isolated in four cases from the urethral 
biopsies of the prostatic urethra, but in no case from the 
prostate. Other microorganisms could be detected in a fur- 
ther two men: small numbers of E. coli in perineal biopsies 
taken under aseptic conditions from sonographically suspi- 
cious areas hinted at silent bacterial infection in both men. 
Histology demonstrated round cell infiltrates in the urethra 
in six men, granulocytic periacinar infiltration of the pros- 
tate in two, and granulomatous prostatitis in one. 

Table 3: Chlamydia serological findings. 

15 14 

15 37 11 4 21.7 D, E, G, 
H , I , J  

36 38 4 32 18.8 D, G, J 
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Table 4: Biopsy findings in 22 men with persistent NBP (CU: Chronic urethritis; Ep: epididymitis; BP: bacterial prostatitis; C+: 
positive urethral chlamydia culture). 

16 CU 3x C O 7 2 - 8 normal 2 
Ep 2x 4 pathological 1 (granulomatous) 

2 CU lx C O normal normal - 2 pathological - E. coli 2900/ml 
BP lx E. coli 100/rnl 

4 c u  4x c+ 2x 4 4 C+ 4x 4 normal 
(Reiter 3x) 

Microbiologic and Cytologic Findings and Distribution of 
Types of Prostatic Infection (Figure 4) 

The data demonstrate that in 255/528 patients with symp- 
toms and history of recurrent prostatitis the examined spe- 
cimens were free of bacteria and leucocytes, i. e. these men 
suffered from prostatodynia. Specific prostatitis (1 x M. 
tuberculosis, 3 x T, vaginalis) (0.8%) and chronic bacterial 
prostatitis (7%) were rare; non-bacterial prostatitis, how- 
ever, was the most common type of prostatitis (28%). 
"Ureaplasma-associated" prostatitis could be verified in 25 
men, i. e. in 16.9% of the "non-bacterial" group; in a further 
six cases the ureaplasmas might have originated from the 
urethra. C. trachomatis could be isolated from 33 men, i. e. 
in 22.2% of the "nonbacterial" group. Chlamydia could also 
be isolated in 16% of patients with prostato-urethritis, and 
in 14.1% of patients with prostatodynia. Gonococci and 
fungi were not found. 
In the healthy controls evidence for specific, bacterial and 
"ureaplasma-associated" prostatitis was not found. In three 

NBP 

4 
37 SPP. ] 

S ..3........2... ~ IiSSpd 

\\\ 

io / /  \\ 

PU ~-----L__LJ-~6 63 No CL.ASSI:Ir~LtgN 21 Patients n = 528 Controls n = 134 

Figure 4: Microbiologic and cytologic findings as well as 
distribution of the type of prostatic infection in 528 patients 
from groups II and III and 134 controls (SPP.: specific pros- 
tatitis; CBP: chronic bacterial prostatitis; NBP: non-bacteri- 
al prostatitis; PU: prostato-urethritis; C+: positive urethral 
chlamydial culture; U+: "ureaplasma-associated" infection). 

men (2.2%) increased leucocyte numbers revealed nonbac- 
terial prostatitis, and in a further seven men (5.2%) positive 
chlamydial findings became obvious without leucocyte re- 
action in prostatic secretions. 

Discussion 

Our data confirm earlier studies demonstrating chronic bac- 
terial prostatitis as an important but uncommon disease [1]. 
Between 5-10% of patients with chronic prostatitis suffer 
from chronic bacterial prostatitis primarily due to E. coli 
[1, 10, 11]. 
The role of gram-positive bacteria is debatable, Some au- 
thors [12-14] assume gram-positive bacteria have an im- 
portant role, e. g., enterococci, Staphylococcus aureus and 
S. saprophyticus in chronic bacterial prostatitis; others [1, 
10] do not. According to our data only a few patients have a 
typical "prostatitis" pattern of gram-positive bacteria and a 
concomitant leucocyte reaction; nevertheless, we believe 
that these bacteria are important etiologic agents in some 
cases of prostatitis. 
Until today the role of U. urealyticum in "non-bacterial" 
prostatitis has been uncertain [2]. These microorganisms 
are part of the normal male urethral flora [20]. Therefore, 
quantification of U. urealyticum is obligatory thus allowing 
comparison of the numbers of these microorganisms in first 
voided urine and in specimens after prostatic massage. 
Numbers of < 103 cfu/ml in first urine samples are con- 
sidered normal urethral colonization [5, 15-17] (Table 5). 
There has, however, been a recent report [18] of higher 
numbers in the first urine sample of healthy men which is 
contradictory to all other studies. 
Three relevant studies (Table 5) were done on patients 
with prostatitis following our first examinations dealing 
with high numbers of ureaplasmas in prostatic secretions in 
1980 [4]. Our previous data were confirmed by Brunner et 
al. [5] and Meseguer et al. [19] whereas Berger et al. [18] 
did not find any indication of localization of ureaplasmas in 
the prostatic secretions of men with non-bacterial pros- 
tatitis. These conflicting data need comment. The studies 
confirming the pathogenic role of ureaplasmas in non-bac- 
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Table 5: Evidence of "ureaplasma-associated" urogenital infection in healthy controls and patients with prostatitis. 

Hofstetter 60 5 (8.3%) < 103 0 - 
(1973) [15] 
Bowie et al. 37 21 (56.8%) 3 (> 103) - - 
(1977) [16] 
Weidner et al. 65 9 (13.9%) 101-8 0 - 
(1978) [17] 
Brunner et al. 48 8 (16.7%) 101-6 3 (6.3%) 102.8 
(1983) [5] 
Bergeret al. 50 21 (42%) 3.7 x 103 13 (26%) ? 
(1989) [18] 

Prostatitis 

Brunner et al. 597 51 (8,5%.) 82 (13.7%) 
(1983) [5] (49) < 103 (49) > 103 

(2) > 103 (31) > 104 
Meseguer et al. 131 ? ? 8 (6.1%) 5 x 104 
(1986) [19] 
Berger et al. 30 2 (7%) 1 x 103 0 - 
(1989) [18] 

Table 6: Results of chlamydia isolation studies in non-bacterial urethritis (IFT: immunofluorescent test). 

Hellein et al. 293 31 
(1979) [26] 

Bruce et al. 70 39 
(1981) [27] 

Nilsson et al. 275 26 
(1981) [28] 

Weidner et al. 233 43 37/43 (IFT) 
(1983) [6] 

Peeters et al. 102 7 50 (IF-T) 
(1985) [22] 

Grant et al. 9 3 9 (IFT) 
(1985) [291 

Berger et al. 34 0 Not done 
(1989) [18] 

NBP without other findings 

NBP not always diagnosed by micro- 
scopic evidence of leucocytes in EPS 

NBP without signs of urethral 
infection 

NBP with chlamydia findings 
correlated to serological response 

Considered as etiologic agents 

Considered as etiologic agents 

No cause for idiopathic prostatitis 
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Table 7: Biopsy studies in non-bacterial prostatitis and evi- 
dence of Chlamydia trachomatis. 

Poletti et al. 30 - 10 Transrectal biopsy 
(1985) [32] • culture 

Pust et al. 32 6 1 Urethral and perineal 
(1986) [33] biopsy 

• IFT 

Shurbaji et al. 16 - 5 TUR, needle biopsy, 
(1988) [34] operation 

• immunohistochemistry 

Doble et al. 50 - None Perineal biopsy, ultra- 
(1989) [9] sonically guided 

• culture, IFT 

terial prostatitis [5, 19] analyzed patients with significantly 
increased leucocyte numbers in prostatic secretions where- 
as in Berger's study [18] the majority of his patients had no 
cytologic signs of prostatitis. Our results have been con- 
firmed by Hofstetter [21] who found a correlation between 
excessive numbers of ureaplasmas and increased numbers 
of leucocytes in expressed prostatic secretions; in 15 cases 
a perineal biopsy from the prostate was cultivated and in 
12/15 cases ureaplasmas were detected. 
Results of tetracycline therapy also indicate that U. urealy- 
ticum is involved in the disease: eradication of ureaplasmas 
was accompanied by the relieving of symptoms [17, 22]. 
This experience is similar to therapeutic findings after tetra- 
cycline therapy in non-gonococcal urethritis [20]. 
However, data concerning the possible role of ureaplasmas 
in chronic prostatitis are still confusing. One way out of this 
dilemma may be to consider the ureaplasma infection of the 
prostate as an end stage of the ascension of this microor- 
ganism through the urethra presenting the clinical symp- 
toms of urethritis, prostato-urethritis or even prostatitis. Fi- 
nally, in this context one remark seems to be necessary: 
after intraurethral self-inoculation of ureaplasmas, Taylor- 
Robinson developed infection of the prostate finding the 
largest portion of the microorganisms in the prostatic por- 
tion of his spli t ejaculate [23]. 
The etiologic role of C. trachomatis in "non-bacterial" 
prostatitis remains debatable [18, 25]. These microorgan- 
isms can be isolated by urethral swabbing more frequently 
from patients than from controls [22, 26-28].. In some 
studies [6, 22, 29] the pathogenic role was confirmed by 
serology (Table 6). Nevertheless, the design of all these 
studies did not allow strict discrimination between urethral 

colonization and prostatic infection [24]. Recently Bruce 
and Reid [30] reported on a new attempt to exclude urethral 
contamination. Chlamydial elementary bodies were stained 
by direct immunofluorescence in prostatic secretions, and 
chlamydial infection of the prostate was diagnosed in cases 
of chlamydia-free urethral specimens. A further promising 
approach to correct classification is provided by directly 
measuring IgG and IgA response in prostatic secretions 
combined with direct immunofluorescence [31]. 
In fulfilling one of Koch's postulates, some authors have 
tried to establish chlamydial infection of prostatic epithelial 
cells directly in prostatic tissue taken under sterile condi- 
tions (Table 7). Our data presented in Table 4 confirm that 
in some cases of non-bacterial prostatitis chlamydiae can be 
isolated from the urethra posterior [33] whereas positive 
isolates from the prostate were not available. So far our data 
agree with those of other investigators [9] who performed 
the same technique of sonographically guided biopsy of the 
prostate. One cause for the results which are in contrast to 
those of other studies [32, 34] may be the different tech- 
niques used for gaining prostatic material. Via transrectal 
aspiration biopsy and transurethral resection of the prostate, 
tissue is available from the whole prostate and also from the 
urethra [35]; the perineal biopsy done in our study and by 
Doble et al. [9] only gains tissue from the peripheral pros- 
tatic lobe. In other words, tissue from transrectal biopsy or 
transurethral resection of the prostate also contains urethral 
epithelia. Accordingly the data mentioned [32, 34] seem to 
be in accordance with the positive biopsy findings from the 
urethra posterior. 
According to our data high numbers of gram-negative and 
gram-positive bacteria, and also in most cases U. urealyti- 
cure in a typical prostatitis pattern are correlated to in- 
creased numbers of leucocytes in prostatic secretions. For 
C. trachomatis the isolation rates do not clearly differ be- 
tween patients with and without increased leucocyte num- 
bers in prostatic secretions. Nevertheless, there is an im- 
portant difference in classification [36] between patients 
with increased numbers of leucocytes in prostatic secretions 
as having prostatitis, and patients without leucocytes as 
having prostatodynia [37, 38]. In our opinion, all efforts 
must be concentrated on the first type of prostatic inflam- 
mation mentioned following a distinct classification as 
"non-bacterial". Studies in idiopathic forms [18] based on 
recurrent symptoms attributed to prostatitis but without evi- 
dence of increased numbers of leucocytes in prostatic se- 
cretions do not deal with prostatitis but prostatodynia. 
However, we agree with others [18] that in many cases 
routinely done localization studies do not provide useful 
information; therefore, we limited these investigations to 
patients with repeated evidence of increased leucocyte 
numbers in prostatic secretions or urine after prostatic mas- 
sage. 

For discussion of this topic see page S 178 
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