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            Abstract

            
               
The vaginal microbiota dysbiosis [Bacterial vaginosis (BV)] is a condition in which the predominant Lactobacillus spp is replaced
                  by anaerobic bacteria like Gardnerella vaginalis and Mycoplasma hominis in the women of reproductive age group due to several factors. The women with BV are at a greater risk of acquiring urinary
                  tract infection (UTI). The association of bacterial vaginosis and asymptomatic UTI in pregnant women pose risk for both mother
                  and foetus. Here, a case of adverse pregnancy outcome in pregnant woman with BV and asymptomatic UTI is reported.  
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               Introduction

            Vaginal microbiota comprises of 95% of Lactobacillus species and 5% of other microorganisms, such as Gardnerella vaginalis, Staphylococcus epidermidis, Mycoplasma hominis,Streptococcal species, Bacterioides species, Prevotella bivius, Peptostreptococci species.1 The Lactobacillus spp is the predominant vagina microbiota in the given microecology and contributes for relatively balanced
               state of healthy environment of vagina. In addition, the Lactobacillus spp exhibits a symbiotic role by lowering the vaginal
               pH with production of lactic acid and helps to prevent the colonization/ growth of opportunistic and uropathogenic bacteria.
            

            Recent studies from microbial urine culturing, bacterial genome sequencing and metagenomics showed that the female urinary
               microbiota and vaginal microbiota are interconnected.2 The anatomical proximity between the vagina and the urinary tract suggests that vagina might be the main source of the urinary
               microbial community. The predominant urotypes of urinary bacterial communities include Lactobacillus crispatus, Gardnerella vaginalis and Atopobieum vaginae. Urinary microbiota uses specific adaptations like type I fimbriae to bind to specific urothelial proteins, uroplakins with
               suitable pH, oxygen tension or nutrient availability and glycosaminoglycan degrading enzymes by Lactobacillus or Streptococcus
               to colonise the urinary tract. Therefore, the Lactobacillus play an important role in genitourinary health of woman. Imbalance
               to vaginal microbiota can occur due to various factors such as hormonal levels, sexual habits, hygiene, pregnancy, pharmaceutical
               treatments, and urogenital infections.3 Such imbalance or dysbiosis results in gynaecologic conditions such as Bacterial vaginosis. This condition is associated
               with decrease in number of Lactobacillus spp in genitourinary tract and favours the frequency of other urotypes such as Prevotella, Sneathia, Shigella, Escherichia, Enterococcus,
               Streptococcus and Citrobacter, that could increase the risk for urinary tract infection in females.4 
            

            In pregnancy, such dysbiosis of vaginal microbiota are associated with increased risk of post abortal infection, early and
               late miscarriage, postpartum endometritis, preterm premature rupture of membrane and preterm birth. It was reported that the
               incidence of bacterial vaginosis among pregnant women with asymptomatic urinary tract infection was 34% to 41.8% with adverse
               pregnancy outcomes like abortion, preterm rupture of membrane etc.5, 6 Here we discuss a case of vaginal microbiota dysbiosis with asymptomatic urinary tract infection resulted in adverse pregnancy
               outcome. 
            

         

         
               Case Report

            A 28-year-old female in her II trimester was brought to the casualty with mild bleeding and pain abdomen with intermittent
               cramps. On Physical Examination, she was afebrile with a pulse rate of 82/min and BP-110/80mmHg. Pelvic exam revealed vaginal
               bleeding with closed cervical os suggestive of threatened abortion. Ultrasound examination of abdomen showed adequate liquor,
               fundal placenta with foetus weighing 300gm, and good foetal heart sound on day I. History revealed that she got married 9
               months ago, with first miscarriage happened earlier during I trimester. No further details about the first miscarriage were
               known. The patient was asymptomatic for bacterial vaginosis and Urinary tract infection. 
            

            On day II, specimens such as vaginal swab (1no) and urine in a sterile container came to the Microbiology section of District
               Public health laboratory, Government General Hospital of this region. After sample collection, patient was started with Taxim
               O 200mg for 3days and Metrogyl 400mg BD for 2 days.
            

            On the same day, direct smear of Vaginal swab with Gram staining showed the presence of plenty of clue cells. These are vaginal
               epithelial cells having indistinct border due to the studding of Gram variable coccobacilli with absence of inflammatory cells
               (Figure  1 A,B). Only thin grey homogenous fluid was noted during vaginal swab collection and other tests of Amsel’s criteria were not
               performed. With the Gram-stained vaginal smear, a Nugent score of 7 was obtained.7  Urine direct smear with Gram staining showed plenty of pus cells with Gram positive cocci in pairs, short and long chains
               and Gram-Negative bacilli.
            

            
                  
                  Figure 1

                  Gram stain (Day-II) of Vaginal smear showing vaginal epithelial cells studded with gram variable bacilli (clue cells) from
                     two different fields]
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            Subsequently, vaginal swab was inoculated on blood and MacConkey agar and incubated aerobically at 37°C overnight. Semiquantitative
               culture of Urine was done on Cysteine lactose electrolyte deficient (CLED) agar by using standard bacteriological loop (0.1mL).8 After inoculation, plate was incubated at 37°C overnight aerobically. Next day, Vaginal swab culture on blood and MacConkey
               agar showed four different morphotypes of colonies. On Gram staining of each colony morphotype showed Gram positive cocci
               in groups, Gram Positive cocci in pairs and chains, Gram positive bacilli and Gram-negative bacilli. Further, processing of
               colonies was not done as it all resemble more of vaginal microbiota. 
            

            Urine culture with two different morphotypes of lactose fermenter (LF) with a count of > 105 CFU/mL was noted. On Gram staining, tiny LF was Gram positive cocci (GPC) in pairs and small LF was Gram negative bacilli
               (GNB). On further processing, GPC was catalase and bile esculin positive and identified as Enterococcus spp. GNB was Indole negative, Citrate positive, Urease negative and Triple sugar iron with A/A+, H2S+ and identified as Citrobacter freundii. Antibiotic susceptibility testing was carried out with Mueller Hinton agar by Kirby Bauer disc diffusion method. 9 The Enterococcus spp was sensitive to Ciprofloxacin, Vancomycin, Linezolid and resistant to Ampicillin and Penicillin whereas C.freundii was sensitive to Ampicillin, Cefotaxime, Cefixime, Cefuroxime, Ciprofloxacin, Meropenem and resistant to Amikacin. Blood
               specimen was not collected to detect coinfection with other agents such as Syphilis, Toxoplasmosis or viruses using TORCH
               panel. 
            

            On day III, threatened abortion progresses towards spontaneous miscarriage with expulsion of male foetus was noted. A second
               sample of Vaginal swab and Urine were also collected on day IV of admission. Gram-stained vaginal smear showed normal vaginal
               epithelial cells with devoid of bacteria (Figure  2) and Urine Gram stain showed absence of pus cells and bacteria with no growth on culture for both. On the same day, patient
               was discharged.
            

            
                  
                  Figure 2

                  Gram stain (Day-IV) of Vaginal smear showing intact vaginal epithelial cells with devoid of bacteria after treatment]
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               Discussion

            The urogenital microbiota dominated by Lactobacillus spp, play a major role in maintenance of homeostasis and modulate the immune response. This contributes not only for female urogenital
               health but also for materno-foetal health in healthy pregnancies. Imbalance in vaginal microbiota can occur due to daily coitus,
               smokers, with a previous sexually transmitted disease or with high alcohol consumption in pregnant women. Such vaginal microbiota
               dysbiosis leads to bacterial vaginosis where in there is a loss of normally protective Lactobacillus spp. At the same time, there is increase in Gardnerella vaginalis which could harbor some uropathogenic strains to favor the colonization and might cause UTI.10 The co-existence of BV with UTI might result in adverse pregnancy outcomes like late miscarriage, preterm labor, low-birth
               weight infants, chorioamnionitis, postpartum endometritis and postabortion pelvic inflammatory disease.4

            In the present case, woman in her II trimester came to casualty and on examination, the provisional diagnosis of threatened
               abortion was made on day I of admission. To identify the association of any infectious etiology, vaginal swab and urine specimen
               were sent to Microbiology laboratory on day II. Gram staining of vaginal smear showed the presence of clue cells and Nugent
               score of 7, which are suggestive of bacterial vaginosis. It is a gynaecological condition with decrease in number of Lactobacillus spp and proliferation of harmful bacteria such as Gardnerella vaginalis, Prevotella spp, Bacteroides spp, Mobiluncus spp and Mycoplasma hominis resulting in elevated pH. In this vaginal microbiota dysbiosis, the clinical presentation can be tested using Amsel’s criteria.7 It includes the presence of thin greyish homogenous vaginal fluid with vaginal pH >4.5 on litmus paper test. On adding KOH
               to vaginal discharge gives fishy odour. The presence of clue cells can be detected by wet mount or Gram stain preparation.
               The diagnosis of bacterial vaginosis based on Amsel’s criteria consist of three out of four test positive. In the present
               case, presence of thin grey homogenous fluid on collection of vaginal swab and presence of clue cells were noted and other
               tests of Amsel’s criteria were not carried out due to insufficient specimen collection. Another method of BV diagnosis is
               based on a morphotype scoring system using Gram-stained vaginal smears called Nugent scoring method and in the present case
               scoring of 7 indicates bacterial vaginosis. The causative agents of bacterial vaginosis could not be isolated due to the fastidious
               nature of the organism with different incubatory condition. 
            

            Due to the adverse outcomes, pregnancy with BV should be given much attention. In addition, such cases are also prone to UTI
               for which several reasons are put forth in few studies.3, 4, 11 It was explained that healthy vaginal microenvironment carrying predominant Lactobacillus spp provide protection against uropathogens through competitive adherence to uroepithelial cells. Therefore, Lactobacillus spp of vagina provides protection not only to female genital tract but also urinary tract through production of lactic acid,
               bacteriocins, surfactants, H2O2 and  other antimicrobial products. 
            

            The present case was asymptomatic for not only bacterial vaginosis but also for urinary tract infection. The urine direct
               smear was suggestive of significant bacteriuria with growth of Enterococcus spp and C.freundii  by semiquantitative culture method using CLED media. It has been put forth, that vaginal microbiota might influence host
               susceptibility to UTI. Studies also reported the coexistence of BV with UTI in pregnant women and stated an existence of 2.2-
               to 13.7-fold increased risk for UTI among women with BV in pregnant women.5, 11 In the present study, the isolation of Enterococcus spp along with C.freundii  from UTI might involve a synergetic relationship. It has been evident with the study where coinfections with Enterococcus faecalis modulate the local environment with secretion of L-ornithine that stimulate the growth and survival of Escherichia coli biofilm under iron limiting conditions.12 Another study explains when the possible risk factors favour the condition of dysbiosis in women, the proliferation of facultative
               anaerobe Gardnerella vaginalis on vaginal epithelium forms a biofilm. This scaffolding helps the adherence of other bacteria in symbiotic fashion. Such
               polymicrobial environment allows the colonization of vaginal introitus and periurethral tissue with E.coli from dormant intracellular reservoirs in bladder to develop UTI through the induction of apoptosis and interleukin 1-receptor-mediated
               injury in bladder epithelial cells.10 The pathogenesis of UTI in such condition is driven by imbalance in urinary microbiota repertoire rather than an invasion
               by an exogenous pathogenic organism.
            

            The vaginal metabolome studies also supported the existence of great variation in the composition of vaginal metabolites due
               to change in the bacterial communities. In the healthy vagina of pregnant women, higher levels of metabolites such as leucine,
               serine, phenylpropionate, isoleucine, and tryptophan are present whereas higher concentrations of putrescine, 2-hydroxyisovalerate,
               malonate, trimethylamine (TMA), tyramine, and acetate were the most significant metabolites of BV.13, 14, 15 
            

            In the present case, pregnancy in woman could have been associated with physiological events like increased sex hormone levels,
               host immune response modulation, altered immune-physicochemical properties of the cervical mucus, which could have driven
               changes in the structure and/or composition of the microbial community resulting in a vaginal microbiota dysbiosis. Moreover,
               the woman in the present study falls in the active reproductive age group and the possible sexual exposure could have also
               resulted in vaginal microbiota dysbiosis followed by UTI. One study reported around 88% of pregnant women of III trimester
               in the age group of 20-29 were found to have bacterial vaginosis whereas 41.8% are BV with asymptomatic UTI.6 The study also suggested the possible linkage between dysbiosis of vaginal microbiota and the dysbiosis of bladder microbiota.
               
            

            On day III, the present case of threatened abortion progressed towards spontaneous miscarriage and the risk factor is BV with
               UTI. Spontaneous miscarriage is the pregnancy loss before 20 weeks of gestation without medical or mechanical means to terminate.
               The possible risk factors for spontaneous abortion includes chromosomal abnormalities, or maternal health before pregnancy
               like diabetes, thyroid, extreme weight, use of tobacco products, alcohol or illicit drugs, or structural abnormalities of
               uterus, or exposure to teratogens or infections during early pregnancy. In India, spontaneous miscarriage was observed in
               the age group of 23-27 years with the prevalence of 10%16 to 32%.17 It was also reported that 15% of early miscarriage and 66% late miscarriage are attributed to infections18 and also stated that women whose pregnancy resulted in miscarriage are at high risk of second pregnancy miscarriage.19 Studies have shown reduced prevalence of Lactobacillus spp and increased presence of several bacteria such as Fam_Finegoldia, Lac_Coprococcus_3, and Lac_Roseburia were found in most cases of spontaneous abortion during I trimester miscarriage.13, 14 Moreso, increased concentration of specific metabolites like fumarate, ethanolamine in the vaginal environment have been
               recognized as BV-associated metabolites.15 
            

         

         
               Conclusion

            The present study revealed the alteration in the microecology of vaginal microbiota leading to BV in pregnant women associated
               with asymptomatic UTI resulted in poor pregnancy outcome. The prevention of BV and UTI with antibiotics or probiotic intervention
               is a cost-effective measure to reduce the adverse outcomes in pregnancy and promotes healthy vaginal environment. Therefore,
               surveillance initiatives in antenatal health care facility among pregnant women for BV and UTI will help in lowering the severe
               maternal morbidity. 
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