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ABSTRACT

Objectives: To identify causative microorganisms of nongonococcal (NGU) urethritis in men.
Methods: A descriptive comparative study included 240 male patients with urethritis and 40 age-
matched males free from urethritis was carried out. The urethral swabs were inoculated on different
culture media and incubated both aerobically and anaerobically.

Results: A 153 patients were considered as NGU cases. From them, 18 genera of aerobic and
anaerobic microorganisms were isolated. Aerobic bacterial isolates were two times the anaerobic
bacterial isolates. The type of growth was heavy among patients in comparison to scanty growth
among controls. The most common microorganism in each group were Staph. epidermidis,
Gardnerella vaginalis, and Bacteroides species.

Conclusion: Aerobic and anaerobic microorganisms are associated with urethritis in men. The
confluent growth and dramatic response after treatment by appropriate antibiotics confirm the roles of
the isolated bacteria in development of NGU in men.
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rethritis is a common sexually
transmitted disease in men". Around
half of the cases are caused by Chlamydia
trachomatis and Neisseria gonorrhea and the
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second half are caused by other microbes!
The latter is called nonchlamydial
nongonococcal urethritis (NCNGU). The NGU
is a common condition frequently diagnosed in
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sexually transmitted diseases clinics all over
the world®. It is the most common condition
diagnosed and treated in men who attend
departments of genitourinary medicine in the
United Kingdom(s). Despite the extensive
studies, its prevalence among urethritc group
and the etiology remain controversial®. In
addition to the causative bacterial pathogens
associated with NGU, it has been
demonstrated that there was a significant
relationship of Mycoplasma genitalium with
acute NGU"”). The major effort applied to
identify novel pathogens have employed
culture  methods mainly(&g). However,
molecular techniques have believed that
documented cultured microorganisms to date
represent fraction of the total pathogens“o).
Because information regarding NGU is lacking
in our locality, this study was conducted aiming
the determination of the causative bacteria of
NGU.

Patients and methods

This study was approved by the Scientific
Research Committee at the College of
Medicine, University of Mosul. Formal consent
was taken from all patients and control
subjects after careful explanation.

The present study includes 240 males
presented with signs and symptoms of
urethritis who attended the Dermatology and
Venereology Clinics at Mosul Teaching
Hospital or referred from private clinics to the
Department of Microbiology, College of
Medicine, University of Mosul, during the
period from April, 2007 to March 2009. The
age of the patients ranged from 18 to 52 years
with  mean and standard deviation of
(26.31£7.9) years, while that of the control
subjects varied from 22 to 45 years with mean
and standard deviation of (24.5+£5.8) years.
The patients who used antibiotics during the
last two weeks, those with visible urethral
deformities such as hypospadias, stricture,
surgical interference or others, and patients
who refused to participate in the study were
excluded. A total of 240 patients were enrolled
in the current study. The patients were
suffering from penile irritation, urethral
discharges and/ or dysuria. The urethral
meatus of each patient was washed with a
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sterile gauze soaked in sterile distilled water,
then a 30 ml of first voided urine was collected
into sterile tubes. The urethritis was confirmed
microscopically on the basis of >6
polymorphonuclear leukocytes (PMNs) per ml
in sediments of urine samples(”. In addition
urethral swabs were obtained for diagnostic
purposes.

The patients were treated with the
appropriate antibiotics namely ciprofloxacin
500 mg twice daily for one week and / or
doxycycline 500 mg twice daily for one week.
A control subjects of 40 male volunteers with
no signs and symptoms of urethritis who
matched the patients by age (22 to 45 years)
were asked to participate in this study. The
inclusion criteria included married, absence of
urethral discharge after urethral squeezing and
have <6 PMNs/ml in urine sediment.

Microbiological methods

The urethral swabs were inoculated directly
onto chocolate agar plates and blood agar
base plates containing 5% sheep blood that
had been held in anaerobic jar with Gas Pak
generating kit (Oxoid, U.K.). Other blood agar
plates were also inoculated and incubated
aerobically in 5% CO, atmosphere. In addition,
different culture media were used namely
sodium thioglycolate broth, cooked meat
medium, MacConkey's agar, Sabouroud's
dextrose agar, and modified Thayer Martin
agar. Also mycoplasma specific medium
(Oxoid, U.K.) was wused for isolation of
mycoplasma species. All the inoculated culture
media were held at temperature between 35°C
to 37°C for 24 hours with further 48 hours
incubation if there is no growth. Identification
of the isolates was relied upon their colonial
morphology, gram reaction, and standard
biochemical tests®.

Statistical analysis

The data has been processed and analyzed
by the use of statistical package SPSS version
11. A bivariate data were analyzed by X’ test,
df=1. A wvalue of <0.5 was considered
statistically significant.
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Results

Among the examined 240 urethral discharge
specimens, 87 (36.2%) were positive for
Neisseria gonorrhea by both gram stain and
culture. The remaining 153 (63.8%) were
considered as non gonococcal urethritis
(NGU). Among them 106 (69.3%) yielded a
positive bacterial growth, while the remaining
47 patients (30.7%) showed a negative
growth. Different 18 genera of aerobic and
anaerobic microorganisms were detected from
the patients and controls (Tables 1, 2, and 3).
Some cases yielded a single microorganism,
while other cases showed a mixed bacterial
growth. The ratio of aerobic to anaerobic
microorganisms was 2:1 and the ratio of
aerobic gram positive to gram negative
microorganism was 1.6: 1. The most common
isolates of aerobic gram positive bacteria were
Staph. epidermidis (26.4%), Corynebacterium
species (17.0%) and lactobabacilli (15.1%). G.
vaginalis (13.2%) and Escherichea coli (9.4%)

represent the most frequent gram negative
isolates.  Bacteroides species (15.0%),
Peptostreptococcus (13.2%), and Prevotella
melaninogenicus (11.3%) were the dominant
anaerobic isolates. Also, 11 isolates of
Mycoplasma and 6 isolates of Candida
albicans were detected. The difference in
Staph. epidermidis and total aerobic Gram's
positive bacterial isolates between patients
and controls was statistically significant, while
the rest of differences were statistically non-
significant. Overall the type of growth of the
isolated microorganisms were heavy growth
(+++) among patients in comparison to scanty
growth isolates among control subjects. This
means that the number of isolated colonies
obtained from studied patients was greater
than that resulted from control group. Among
the tested 40 control subjects, only 34 of them
showed a positive culture growth while
negative growth was obtained from the
remaining 6 individuals.

Table (1): Percentage of aerobic gram positive bacteria isolated from patients with NGU and control

group.
NGU Control NGU
Microorganism N=106 Type of N=40 Type of VS. P-value**

No. % growth* No. % growth control
Staph. epidermidis 28 26.4 +++ 4 10.0 + 2.6:1 0.02
Corynebacterium 18 17.0 +++ 6 15.0 + 1.1:1 0.49
Lactobacilli 16 15.1 +++ 8 20.0 + 1:1.3 0.31
a-h.streptococci 12 11.3 ++ 3 7.5 + 1.5:1 0.36
Ent.faecalis 8 7.5 + 2 5.0 + 1.5:1 0.45
Staph.saprophyticus 2 1.9 + 2 5.0 + 1:2.6 0.30
Total 84 79.2 25 62.5 1.2:1 0.03

* (+) scanty, (++) moderate, (+++) heavy growth ** x° test, df=1

Table (2): Percentage of aerobic gram negative bacteria isolate from with NGU and control group.

NGU Control NGU
Microorganism N=106 N=40 VS. P-value
No. % Type of No. % Type of control
growth growth
G. vaginalis 14 13.2 ++ 4 10.0 + 1.3:1 0.41
Esch. coli 10 9.4 +++ 4 10.0 + 1:1.1 0.56
Acinetobacter 8 7.5 +++ 2 5.0 + 1.5:1 0.45
Klebsiella 7 6.6 ++ 4 10.0 + 1:1.5 0.35
P. aeruginosa 4 3.8 +++ 2 5.0 + 1:1.3 0.52
Proteus sp. 4 3.8 +++ 4 10.0 + 1:2.6 0.14
H. parainflunzae 3 2.8 + 0 00.0 - - -
H. influnzae 1 0.9 + 0 00.0 - - -
Total 51 481 20 50.0 1:1 0.49
© 2010 Mosul College of Medicine 101
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Table (3): Percentage of anaerobic gram positive and gram negative bacteria isolate from patients

with NGU and control group.

NGU Control
Microorganism N=106 Type of N=40 Type of ,\::Co;rL\Jtr\cl)T P-value
No. % growth No. % growth
Peptostreptococcus 14 13.2 +++ 3 7.5 + 1.8:1 0.25
P. melaninogenius 12 11.3 +++ 2 5.0 + 2.2:1 0.20
Prop. acne 10 9.4 ++ 6 15.0 + 1:1.6 0.24
Lactobacilli 10 9.4 ++ 8 20.0 + 1:2.1 0.07
B. corodons 8 7.5 ++ 1 25 + 3:1 0.23
B. fragilis 8 7.5 ++ 2 5.0 + 1.5:1 0.45
Eubacterium 6 5.6 ++ 1 25 + 2.21 0.38
Total 68 64.1 23 57.5 1.1:1 0.29

Discussion

Regarding the etiology of NGU in males, it is
appropriate to distinguish between acute and
chronic disease. This study included only
acute cases of urethritis. The etiology of NGU
is  multifactorial’®'".  Both aerobic and
anaerobic bacteria were isolated from almost
all sexually active non-urethritis (NU) men and
males with NGU"?. This corresponds well with
this study where different genera of aerobic
and anaerobic bacteria were obtained. In the
current study, except for staph. epidermidis, no
significant differences were noted among
different aerobic and anaerobic isolates
between patients and control subjects. This is
in agreement with results of other groups who
had examined the urethral flora of males with
and/or without urethritis"*'® and mentioned
that no differences between NGU patients and
NU men. Moreover, Bowie et al."? reported
that aerobic lactobacilli, G. vaginalis, alpha-
haemolytic streptococci, and Bacteroides were
isolated significantly more frequently from the
NU group than NGU patients. However some
investigators had low isolate rate for
aerobes™. In another study at least one
aerobe was isolated from 93% or more of
individuals''®. Mehta etal isolated few Staph.
epidermidis, but many Staph. aureus™. Also,
Helmholz in USA"® reported isolation of
Staph. aureus which has not been obtained in
more recent studies including the present
study. Staph. epidermidis and other coagulase
negative staphylococci are normal
commensals of the skin, but increasing
importance of these microorganisms as human
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pathogens has been recognized over the past
25 years!"”. Many studies confirmed rising
frequency of infections caused by these
microorganisms“s). In the current work Staph.
epidermidis constituted the dominant aerobic
gram positive isolate (26.4%) followed by
Corynebacterium species (17.0%) which was
in agreement with other studies® who
reported that Staph. epidermidis was isolated
from 96% of patients with Chlamydia
trachomatis positive NGU and in 88% of
individuals with C. trachomatis negative NGU.
These high isolation percentages of Staph.
epidermidis and that recorded in the current
study are attributed to the great ability of this
microorganism to attach firmly on biot or abiot
surfaces which is facilitated by its natural
hydrophobic nature. In addition Staph.
epidermidis produces a viscous extracellular
polysaccharide slim as biofilm which provides
additional adhesion to the epithelial surfaces
of urethra and resistance to multiple
antimicrobial agents"?. Davis etal reported a
relatively high recovery of corynebacterium
species, but there was a nonsignificant
difference between men with or without
NGU". Also, the rate of isolation of so-called
NGU corynbacteria by Furness et al was the
same for normal as for patients with NGU®?.
G. vaginalis constituted 13.2% out of the total
isolates of gram negative bacteria which was
quite different from the finding in other studies
who recovered G. vaginalis in percentage of
46% and 6.9% respectively">?". However,
other investigators proposed that G. vaginalis
was the cause of some cases of NGU“?.
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Riemersma et al reported that Pseudomans-
like bacterial species were identified relatively
frequently. Really many of the gram negative
bacilli recovered by Ambrose and Taylor(23)
were Pseudomonas aeruginosa which was
also detected in the current study in
percentage of 3.8%. The detection of diversity
of Pseudomonas-like bacterial species
suggests that there is much to explore in the
bacterial flora of the male urethra. Whereas
the detection of bacterial species that
disappear upon disease development may
have important implication to the therapy of
NGU. The prevalence of NGU and the
pathogenic potential of these bacterial species
need to be defined more precisely. This
requires the development of diagnostic tests
for these elusive microorganisms that allow
larger group of patients to be screened. In
addition, various species of the genus
Haemophilus have been implicated in NGU®*.
In the present study H. parainflunzae (2.8%)
and H. influenzae (0.9%) were isolated from
NGU patients but were not encountered
among healthy controls. This is unsuitability
with  results of other investigators“).
Acinetobacter (7.5%) appeared as a distinct
causative agent of NGU in our results, which
was also confirmed by other workers''?.

In the current study different genera of
anaerobes were detected from both NGU
patients and controls (Table 3). This result
goes with that of other workers who suggested
that anaerobes could be recovered from both
patients with NGU and healthy people, hence
they are part of normal urethral florat"?.
However other investigators have either failed
to isolate anaerobes from patients with NGU
and/or men without urethritis!"*?®. In addition,
other investigators recovered them in small
fraction. In contrast to other studies, Hafiz et al
reported a great correlation between NGU and
urethral infection with Clostridium difficile®. In
this study no single isolate of C. difficile was
seen in both gram stain and anaerobic culture.
The Bacteroides species were recovered from
(15.0%) of the total cases which is really
somewhat higher than the results of other
workers who reported percentages of 12.5%
and 3.9% respectively®”'®. However other
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investigators didn't isolate Bacteroides species
from any case of NGU®®. The high isolation
rates of Peptostreptococcus (13.2%) and
Prevotella (11.3%) among anaerobes were in
agreement with the finding of other
investigators”z).

Mycoplasma genitalium is one of the
pathogens of male urethritis and is usually
transmissible”. Recent data by Bjornellius et
al revealed that M. gentitalium could be
detected in more than 36% of patients!'”. The
study done by Totten, et al showed a strong
association of M. genitalium and NGU in 22%
of patients and 4% of control group(s). In 1996,
Jensen, et al reported that four M. genitalium
strians were isolated from urethral swab of
men with NGU®?. In the current study
Mycoplasma species constituted 10.4% out of
the total 106 growth positive cases and in
3.8% of the control group. This somewhat low
isolation rate of Mycoplasma may be due to
the need of further sophisticated identification
procedures which are not available in our
department at the meantime. The increasing
evidence of the association of M. genitalium
with urethritis in men implies the need for
further studies assessing the potential
treatment and prevention strategies. Moreover,
clinical diagnostic molecular test such as PCR
could be helpful for detection of M. genitalium
in both men and women.

The recorded 47 negative cases may be
attributed to other causes such as Chlamydia
trachomatis, Herpes simplex  viruses,
adenoviruses, or Trichomonas vaginalis.

In conclusion, most of the isolated bacteria in
the current study represent part of the normal
flora of urethra of patients and control group.
But, the heavy growth of different pathogens
obtained from patients in contrast to the scanty
type noted in control subjects may indicate the
capability of these bacteria to adhere firmly to
epithelial surfaces of urethra which lead to
infection. Another important evidence confirms
the involvement of these bacteria in urethritis
was the good response obtained in patients
after treatment with the appropriate antibiotics
where there was no urethral discharge and
symptoms of dysuria and itching subsided.
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