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Cervicovaginal infection constitutes one of the most 
common problems in clinical medicine and it is 

one of the main motives that lead women to seek out 
a gynecologist.1 Cervicitis is a syndromic diagnosis 
derived from the observation of a mucopurulent 
discharge from the cervical os, as well as other signs 
of inflammation such as edema and easily induced 
endocervical bleeding.2 Gardnerella vaginalis (G. 
vaginalis), Trichomonas vaginalis (T. vaginalis), 
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Candida species, Chlamydia trachomatis, and 
Neisseria gonorrhea are the most prevalent agents of 
vaginitis and mucopurulent cervicitis.3 The syndrome 
of bacterial vaginosis, consisting of copious and 
malodorous vaginal discharge, pelvic inflammatory 
disease (PID), postabortal PID, premature rupture of 
the membranes, chorioamnionitis, and postcesarean 
endometritis has recently been implicated in the 
etiology of premature labor and low birth weight.4,5 

Objective: To investigate the distribution of microbiologic 
agents causing cervicovaginitis. 

Methods: We conducted the study between October 2002 
and December 2004 in Abant Izzet Baysal University, 
Duzce School of Medicine Hospital, Turkey. The samples 
were obtained from the posterior vaginal fornix and cervix 
by swabs in 828 patients. Direct microscopic examination, 
culture and enzyme immune assay (EIA) methods were 
performed in all patients for diagnosis of microbiologic 
agents.

Results: Gardnerella vaginalis (G. vaginalis) were 
diagnosed in 254 (30.7%) patients, Candida albicans (C. 
albicans) in 152 (18.4%), Candida glabrata (C. glabrata) 
in 36 (4.3%), Candida species in 52 (6.3%), Staphylococcus 
aureus (S. aureus) in 62 (7.5%), Streptococcus group 
B in 28 (3.4%), Escherichia coli (E. coli) in 42 (5.1%), 
Klebsiella species in 24 (2.9%), and Streptococcus group D 
in 8 (1%) patients in culture. Less frequent enterobacteria 
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in 30 (3.6%) were: Pseudomonas species, Proteus species 
Enterobacter species, Hafnia alvei and Nonfermenter 
species. Neisseria gonorrheae (N. gonorrheae) was 
detected in one patient (0.1%) in culture. The Chlamydia 
trachomatis (C. trachomatis) antigen was detected by 
EIA methods in 130 (15.7%) patients and Trichomonas 
vaginalis (T. vaginalis) was observed in 8 (1%) patients by 
direct microscopic examination. 

Conclusion: Performing the etiologic diagnosis of 
cervicovaginitis is necessary in order to take appropriate 
therapeutic and preventive measures. Therefore, we 
recommend G. vaginalis, C. albicans and C. trachomatis 
should be investigated in patients having a diagnosis 
of cervicovaginitis in our population, since these were 
detected in a considerable number of cases. Additionally, 
C. glabrata and T. vaginalis should be kept in mind as 
possible pathogens. 
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Chlamydia trachomatis (C. trachomatis) is a parasite 
of columnar epithelial cells and a common cause of 
mucopurulent cervicitis. While many women who 
have Chlamydia isolated from the cervix have no 
signs or symptoms of infection, at least one–third 
experience an increase in vaginal discharge.6 An 
association between C. trachomatis and pelvic 
inflammatory disease, subsequent infertility, and 
preterm births is also known.3,6

 Enterobacteriaceae and Staphylococcus aureus 
(S. aureus)  for vulvovaginitis, Enterococcus 
species, Streptococcus  agalactiae (S. agalactiae)  
for salpingitis, Escherichia coli (E. coli), Proteus 
mirabilis, S. aureus and Streptococci for bartholinitis, 
S. agalactiae for cervicitis and Enterococcus species, 
E. coli, Klebsiella species, and S. agalactiae for 
endometritis were not frequently accepted among 
female genital infectious disease syndromes associated 
microbial pathogens.7 
 Most gynecologists begin treatment as empiric 
anti-microbial chemotherapy for cervicovaginal 
infections. However, the identification of the 
microbial agents of cervicovaginitis will lead us to 
success in treatment and avoid unnecessary drug 
usage. Therefore, we aimed to investigate the usage 
of microscopic examination and cultures together in 
the diagnosis of etiologic factors of cervicovaginitis.

Methods.  A total of 828 patients who attended the 
gynecology clinic at the Abant Izzet Baysal University, 
Duzce School of Medicine Hospital, Turkey. between 
October 2002 and December 2004 with complaints 
of cervicovaginitis were included in the study. The 
ethical committee of the university hospital approved 
the study and informed consent was obtained from 
the patients. 
 All women enrolled in the study presented with 
complaints (vulvovaginal irritation, itching, odorous 
or abnormal discharge) suggestive of cervicovaginal 
infection. Exclusion criteria were postmenopausal 
women, the presence of vulvar dystrophy, 
dermatological disorder in genital area and the use of 
any local vaginal medication or any oral antimicrobial 
drug within 2 weeks before the visit. Pelvic examination 
was performed and subjects were screened for 
cervicovaginal infection. Lower abdominal tenderness 
with or without rebound, cervical motion tenderness, 
and adnexal tenderness were used to establish the 
diagnosis of PID. Suspected cases were confirmed 
by laparoscopic or histological criteria. Infertility 
was defined as one year of unprotected intercourse 
without pregnancy. A standardized questionnaire for 
sociodemographic characteristics, medical and sexual 
history, and subjective symptoms were administered 
to all patients.

 Gardnerella vaginalis infection was diagnosed 
with gram stain, amine or fishy odor elicited by 
addition of a drop of 10% potassium hydroxide 
to the discharge and vaginal pH was examined by 
pH paper. Moreover, all samples were cultured on 
human blood bilayer plate and isolated colonies 
morphology. Direct microscopic examination for 
T. vaginalis, enzyme immune assay (EIA) methods 
for C. trachomatis and culture for G. vaginalis, 
Neisseria gonorrhea (N. gonorrhea) and Candida 
species were performed in all patients for diagnosis. 
Samples were collected from posterior vaginal fornix 
and endocervical canal. The swabs for microscopic 
evaluation were placed into a tube containing 0.5 ml 
of sterile physiologic saline and hand delivered to 
the laboratory immediately. Microscopic evaluation 
was carried out by either wet-mount preparation or 
Gram and Giemsa stains. Trichomonas vaginalis and 
clue cells were investigated by direct microscopic 
examination. The examination of Gram stained 
smears were evaluated according to Nugent’s 
criteria, for bacterial vaginosis and G. vaginalis.8  
The absence of a predominance of lactobacilli and 
the presence of Gardnerella-like bacteria on Gram 
stain are sign of bacterial vaginosis. Swabs collected 
for isolation of bacterial agents were transported 
to the laboratory in modified Stuart’s medium. The 
swabs were inoculated with 5% Blood agar (Oxoid-
England) and Chocolate agar (Oxoid-England) - New 
York City Medium plates (Oxoid-England) for the 
culture of G. vaginalis and N. gonorrhea. The plates 
were incubated at 35°C in an atmosphere of 10% CO2 
and 5% O2, between 48 and 72 hours. The colonies 
where N. gonorrhea was suspected were tested 
by the API NH System (Biomerieux-France). The 
isolated G. vaginalis strains were identified by API 
20 CORYNE (Biomerieux-France).  In addition, the 
swabs were inoculated on Sabouraud dextrose agar 
for culturing of the Candida species. The plates were 
incubated and examined at 30°C for 48-72 hours. 
The isolated Candida strains were identified by API 
20 C Aux (Biomerieux-France). The swabs were 
inoculated with 5% Blood agar (Oxoid-England) and 
Eosine methylene Blue agar (Oxoid-England) for the 
culture of S. aureus,  Streptococcus group B and D, 
E. coli,  Klebsiella species and  Enterobacteriaceae. 
The plates were incubated at 37°C for 24 hours. 
Suspected colonies were separated by Gram staining, 
catalase and plasma coagulase tests and identified 
by API 20 STAPH, rapid ID 32 STREP and ID32 
E (Biomerieux-France) identification strips. The C. 
trachomatis antigen enzyme linked immunosorbent 
acid (DRG Diagnostic-Germany) test was used for 
the detection of the C. trachomatis antigen. After 

Table 3 - Types of samples used for diagnosing acid-fast bacilli.

Sample origin N   (%)

Sputum 
Bronchial wash 
Histopathological diagnosis 
Pleural fluid 

70   (51)
37   (27)
20   (15)

 10     (7)



Cervicovaginitis in Turkey ... Öztürk et al

1505 www.smj.org.sa     Saudi Med J 2006; Vol. 27 (10) 

cleaning the exocervical area, an appropriated swab 
was inserted into the endocervical canal and rotated 
vigorously for 5-10 seconds at the columnar epithelial 
junction, and the tip of the swab was then immersed 
into DRG Chlamydia transport medium. Specimens 
were stored at –70°C until the assay was performed. 
 Numerical data were analyzed with Student’s t-
test. Chi-square, and Fisher’s exact probability test 
was applied for the categorical data. A p value <0.05 
was considered significant. Analyses were performed 
using commercially available software (Statistical 
Package for Social Sciences version 12 Demo, SPSS 
Inc. Chicago, Illinois). 

Results. The study consisted of 828 patients who 
were clinically diagnosed with cervicovaginitis. The 
mean age of the patients was 33 years (range 17-46 
years). The sociodemographic characteristics and 
description of the study population are shown in Table 
1. Most of the patients were educated up to 11 years 
(88.4%). Thirteen percent of the patients were pregnant 
women. Most of the study group were married and 
had only one partner. Infectious agents were detected 
in 774 (93.5%) out of 828 patients. Gardnerella 
vaginalis was the most frequent isolate whereas N. 
gonorrhea was detected in one patient (0.1%). The 
distribution of infectious agents detected in the study 

Table 1  - The sociodemographic characteristics and description of the 
study population (n=828).

Characteristics n (%)

Education (years)
     0-5 
     6-11
     >11

444
288
96

(53.6)
(34.8)
(11.6)

History of cervicovaginitis
     First episode 
     Previous episodes

512
316

(62.8)
(38.2)

Previous birth
     0
     1
     >1

165
240
424

(19.9)
(29.0)
(51.2)

Pregnancy 110 (13.3)

Infertility 44   (5.3)

Pelvic inflammatory disease 42   (5.1)

Sexual partners
     1
     >1

812
16

(98.1)
  (1.9)

Age (mean [range]) 33.80 ± 8.82                 [17- 46]

Table 2  - The distribution of infectious agents detected in the study 
group (n=828).

Infectious diseases n (%)

Gardnerella vaginalis (G. vaginalis)

Candida albicans

Chlamydia trachomatis (C. trachomatis)

Candida glabrata

Trichomonas vaginalis

G. vaginalis + Candida spp.

C. trachomatis+ Candida spp

Staphylococcus aureus

Group B  Streptococcus

Group D Streptococcus

Escherichia coli 

Klebsiella spp.

Other Enterobacteria

Neisseria gonorrheae

No agents detected

222

152

110

36

8

32

20

62

28

8

42

24

30

1

53

(26.8)

(18.4)

(13.3)

  (4.3)

  (1)

  (3.9)

  (2.4)

  (7.5)

  (3.4)

  (1)

  (5.1)

  (2.9)

  (3.6)

  (0.1)

  (6.5)

G. vaginalis - Gardnerella vaginalis, 
C. trachomatis -  Chlamydia trachomatis

group and the agents in 774 patients diagnosed with 
infection is shown in Table 2. We detected the C. 
trachomatis antigen from endocervical material in 18 
(42.9 %) of 42 samples with PID and in 10 (22.7%) of 
44 infertility patients. The difference between the C. 
trachomatis infection rate in PID patients and in non-
PID patients was statistically significant (p<0.001). 
The difference between the C. trachomatis infection 
rate in infertile patients and non-infertile patients was 
also found to be statistically significant (p<0.05). 

Discussion. Cervical inflammation is characterized 
by mucopurulent discharge from the cervical os during 
physical examination and is a condition frequently 
affecting young and sexually active women.9 Some 
prospective studies demonstrate that vaginitis or 
lack of lactobacilli is associated with an increased 
risk of Human Immunodeficiency virus infection.10 
Evidence supporting the biologic plausibility of these 
findings is provided by in vitro studies indicating that 
H2O2-producing lactobacilli inhibit HIV and bacterial 
vaginosis organisms are associated with the activation 
of HIV.11,12 Due to the importance of lactobacilli in 
the defense mechanisms of the body, cervicovaginal 
infections should be treated. Isolation of the causative 
agents is important for the success of the treatment.
Previous studies performed for establishing the 
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frequency of the common infectious agents for 
vaginitis have shown varying results. The rates found 
for G. vaginalis have varied between 8% and 75%, 
C. albicans has presented rates between 2.2% and 
30%, and T. vaginalis between 0% and 34%.13-15 
These results are similar to those of the present study. 
Spinillo et al16 found that T. vaginalis or C. albicans 
were detected in 53.3% of 1564 childbearing age 
women. They reported the prevalence of bacterial 
vaginosis in 210 of the women, and emphasized that 
the high rate of agents of vaginitis in their sample 
was due to the low socioeconomic level of the study 
population. We detected at least one infectious agent 
in 93.5% of our study group. Candidiasis was detected 
in 29% (240/828), of these 152 were C. albicans 36 
were C. glabrata and 52 where other Candida species. 
These 36 cases were recurrent candidiasis. Candida 
glabrata may be the reason behind recurrent vaginal 
candidiasis. Oyarzun et al15 detected Candida species 
in 16.8%, Gardnerella in 11.1% and Trichomonas 
in 1.6% of patients encountering at least 3 of the 
following 4 criteria for diagnosis: homogeneous 
vaginal discharge, vaginal pH >4.5, an odor of fish 
when the vaginal secretion was alkalinized, and 
the presence of ‘clue cells’. They reported that the 
finding of ‘clue cells’ had 100% sensitivity and 96% 
specificity for the diagnosis of bacterial vaginosis. 
Our study also supports microscopic examination 
for ‘clue cells’ and Nugent’s criteria, of bacterial 
vaginosis. Gardnerella vaginalis detected in patients 
has been compared with other infection agents. It 
was found in 222 out of 828 (26.8%) patients and 
significantly high from other reports (p<00.5) Table 
2. Levett et al.17 investigated the presence of genital 
tract infections, including C. trachomatis in 35 of 98 
women presenting with symptoms of genital tract 
infection. Neisseria gonorrhea was detected in one 
patient and T. vaginalis in 6. Candida albicans and 
C. trachomatis were each detected in 18 patients. 
Chlamydia trachomatis was the most common sexually 
transmitted pathogen detected in this population. They 
also emphasized the need for an aggressive approach 
to the diagnosis and treatment of Chlamydia infection 
in females. Chlamydia trachomatis has received 
significant attention as a primary etiological factor, 
responsible for approximately 40-50% of PID and 
salpingitis, 25% of ectopic pregnancies and 50% of 
tubal infertility.18-20 Kouri et al21 and Paavonen et al22 
reported that C. trachomatis is one of the principal 
causes of PID and cervicitis. Forty to fifty percent of 
tubal infertility is a result of PID.20 Thongkrajai et al23 
reported the prevalence of C. trachomatis infection in 
rural Thai women as 6.7% (12/179).  In our study, we 

detected the C. trachomatis antigen from endocervical 
material in 18 (42.8%) of 42 patients with PID and in 
14 (31.8%) of 44 infertility patients. The difference 
between the C. trachomatis infection rate in PID 
patients and in non-PID patients was found to be 
statistically significant (p<0.001). The difference 
between the C. trachomatis infection rate in infertile 
patients and in non-infertile patients was found as not 
statistically significant (p>0.05). These results are 
similar to those of other studies.21,23

 Neisseria gonorrheae is a sexually transmitted 
infection and one of the most common causative agents 
of cervicitis. Mayaud et al24 reported the prevalence 
of N. gonorrhea as 2.8%. In our study, N. gonorrhea 
was detected in one patient (0.06%). We consider that 
this difference of results is probably associated with 
differences between traditional rules, and most of our 
patients having a single partner. Flores-Paz et al25 were 
not able to isolate N. gonorrhea from any patients. 
The group B Streptococcus can be an etiological agent 
of newborn’s infections and vaginitis.26 In similar 
studies group B Streptococcus incidence was found 
between 0.8-12.3% that these findings correlate with 
our result (3.4%).24,26-28  In our study, other agents 
that can cause cervical discharge were S. aureus, E. 
coli, Klebsiella species, Streptococcus group D and 
less frequent enterobacteria [Pseudomonas species 
(7.5%), Proteus species (5.1%), Enterobacter species 
(2.9%), Hafnia alvei (1%) and Nonfermenter species 
(3.6%)]. These results correlated with similar study 
performed by Flores-Paz et al25 who reported data in 
cervical discharge specimens from 6811 patients. In 
another study, Brook et al29 reported 913 isolates from 
patients with obstetric and gynecologic infection with 
E. coli in 85, S. aureus in 59. 
 In conclusion, lactobacilli found in normal vaginal 
flora have a protective role in the prevention of 
sexually transmitted diseases such as T. vaginalis and 
C. trachomatis. Similarly, bacterial vaginosis appears 
when the normal flora is damaged and transmissions 
of these conditional infections become easier. In the 
present study, lactobacilli flora was decreased or 
lacking in all patients with infectious agents detected. 
These results were scored according to Nugent’s 
criteria,.8 Since cervicovaginal infections appeared 
simultaneously in patients with vaginal discharge, the 
possible etiologic agents resulting in both kinds of 
infections should be searched. A variety of microbial 
agents causes cervicovaginitis and the identification 
of these microbial agents is important for successful 
treatment and also, to avoid unnecessary drug usage. 
We suggest usage of microscopic examination and 
cultures together in the diagnosis of etiologic factors 
of cervicovaginitis.



Cervicovaginitis in Turkey ... Öztürk et al

1507 www.smj.org.sa     Saudi Med J 2006; Vol. 27 (10) 

References

  1. Faro S. Bacterial vaginitis. Clin Obstet Gynecol 1991; 34: 
582-586.

  2. Schwebke JR, Weiss HL. Interrelationships of bacterial 
vaginosis and cervical inflammation. Sexually Transmitted 
Diseases 2001; 29: 59-64. 

  3. Baron EJ, Finegold SM. Genital and Sexually Transmitted 
Pathogens. In: Baron EJ, Finegold SM, editors. Bailey and 
Scott’s Diagnostic Microbiology. St. Louis Missouuri: Mosby 
Company; 1992. p. 263-278.

  4. Jones R, Batteiger BE. Chlamydia trachomatis. In: Mandell 
GL, Bennett JE, Dolin R, Douglas G, editors. Mandell, 
Douglas, and Bennett’s Principles and Practice of Infectious 
Diseases. Vol. 2. Philadelphia, Pennsylvania: Churchill 
Livingstone; 2000. p. 1989-2000.

  5. Koumans EH, Kendrick JS. For the CDC Bacterial Vaginosis 
Working Group. Preventing adverse sequelae of bacterial 
vaginosis. Sexually Transmitted Diseases 2001; 28: 292-297.

  6. Debastista J, Timms P, Allan J, Fraco G, Allan J. 
Immunopathogenesis of Chlamydia trachomatis infections 
in women. Fertil Steril 2003; 79: 1273-1287.

  7. Isenberg HD. Processing and Interpretation of Genital 
Cultures. Essential Procedures for Clinical Microbiology. 
Washington: American Society Microbiology; 1998. p. 85-
86.

  8. Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing 
bacterial vaginosis is improved by a standardized method of 
Gram stain interpretation. J Clin Microbiol 1991; 29: 297-
301.

  9. Paavonen J, Critchlow CW, Derouen T, Stevens CE, Kiviat 
N, Brunham RC, et al. Etiology of cervical inflammation. Am 
J Obstet Gynecol 1986; 154: 556-564.

10. Taha TE, Hoover DR, Dallabetta GA, Kumwenda NI, 
Mtimavalye LA, Yang LP, et al. Bacterial vaginosis and 
disturbances of vaginal flora; Associated with increased 
acquisition of HIV. AIDS 1998; 12: 1699-1706.

11. Klebanoff SJ, Coombs RW.  Virucidal effect of Lactobacillus 
acidophilus on human immunodeficiency type–1: possible 
role in heterosexual transmission. J Exp Med 1991; 174: 
289-292.

12. Hashemi FB, Ghassemi M, Roebuck KA, Spear GT. 
Activation of human immunodeficiency type–1 expression 
by Gardnerella vaginalis. J Infect Dis 1999; 79: 924-930. 

13. Konje JC, Otolorin EO, Ogunniyi JO, Obisesan KA, Ladipo 
AO. The prevalence of Gardnerella vaginalis, Trichomonas 
vaginalis and Candida albicans in cytology at Ibadan, 
Nigeria. Afr J Med Sci 1991; 20: 29-34.

14. Mirza NB, Nsanze HD, Costa LJ, Piot P. Microbiology of 
vaginal discharge in Nairobi, Kenya. Br J Vener Dis 1983; 
59: 186-188.

15. Oyarzun EE, Poblete AL, Montiel FA, Gutierez PH. Vaginosis 
bacteriana: diagnostico prevalencia. Rev Chil Obstet Ginecol  
1996; 61: 28-33.

16. Spinillo A, Bernuzzi AM, Cevini C, Gulminetti R, Luzi, 
S, De Santolo A. The relationship of bacterial vaginosis, 
Candida and Trichomonas infection to symptomatic vaginitis 
in postmenopausal women attending a vaginitis clinic. 
Maturitas 1997; 27: 253-260. 

17. Levet  PN, Taruvinga M,  Mahersan K,  Rotchell Y. Genital 
tract infections in sexually active women in Barbados. West 
Indian Med J 1995; 44:128-129.

18. Westrom L, Mardh PA. Acute pelvic inflammatory disease.
In: Holmes KK, Mardh PA, Sparling PF, Wiesner PJ, editors. 
Sexually transmitted diseases. New York: McGraw–Hill; 
1990. p. 593-615.

19. Wolner-Hanssen P, Kiviat NB, Holmes KK. Atypical pelvic 
inflamatuar disease: subacute, chronic, or subclinical upper 
genital tract infection in women. In: Holmes KK, Mardh 
PA, Sparling PF, Wiesner PJ, editors. Sexually transmitted 
diseases. New York: McGraw, Hill; 1990. p. 615-621.

20. Moore DE, Cates W. Sexually transmitted diseases and 
infertility. In: Holmes KK, Mardh PA, Sparling PF, Wiesner, 
PJ, Cates W, Lemon SM, editors. Sexually transmitted 
diseases. New York: McGraw-Hill; 1990. p. 763-771.

21. Kouri V, Cartaya J, Rodriguez ME, Mune M, Soto Y, Resik 
S, et al. Prevalence of Chlamydia trachomatis in Human 
Immunodeficiency Virus infected Women in Cuba. Mem Inst 
Oswaldo Cruz  2002; 97: 1073-1077.

22. Paavonen J. Chlamydia trachomatis: a major cause of 
mucopurulent cervicitis and pelvic inflammatory disease in 
women. Curr Probl Dermatol 1996; 24: 110-122.

23. Thongkrajai P, Thongkrajai E, Pengsaa P, Pakarasang M. The 
prevalence of Chlamydia trachomatis infection in rural Thai 
women. Southeast Asian J Trop Med Public Health 1999; 
30: 52-57.

24. Mayaud P, Uledi E, Cornelissen J, ka-Gina G, Todd J, 
Rwakatare M, et al. Risk scores to detect cervical infections 
in urban antenatal clinic attenders in Mwanza, Tanzania. Sex 
Transm Infect 1998; 74: 139-146.

25. Flores-Paz R, Rivera-Sanchez R, Garcia-Jimenez E, Arriaga-
Alba M. Etiology of cervical vaginal infection among patients 
of the Juarez Hospital of Mexico. Salud Publica de Mexico 
2003; 5: 694-697.

26. Savarino A, Mattei R, Barsotti A, Bechi R, Saisi F, Lenci 
F. Hemolytic group B streptococcus in cervico-vaginal 
secretions. Quad Sclavo Diagn 1988; 24: 185-188.

27. Buscemi L, Arechavala A, Negroni R. Study of acute 
vulvovaginitis in sexually active adult women, with special 
reference to candidosis, in patients of the Francisco J. Muniz 
Infectious Diseases Hospital. Revista Iberamericana de 
Micologia  2004; 21: 177-181.

28. Di Bartolomeo S, Rodriguez Fermepin M, Sauka DH, Alberto 
de Torres R. Prevalence of associated microorganisms in 
genital discharge, Argentina. Rev Saude Publica 2002; 36: 
545-552.

29. Brook I, Fraizer EH, Thomas RL. Aerobic and anaerobic 
microbiologic factors and recovery of beta-lactamase 
producing bacteria from obstetric and gynecologic infection. 
Surg Gynecol Obstet 1991; 172: 138-144.


