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ABSTRACT

Vulvovaginitis results with the loss of Lactobacillus- dominated normal vaginal flora, with the sexual activity
pathogenic organisms are introduced into the vagina. Lactobacillus maintain normal vaginal PH of 3.5, and
production of hydrogen peroxide which is bactericidal. Primarily vaginitis include three infections,
Trichomoniasis, vulvovaginal candidiasis, and bacterial vaginosis (BV), desquamative inflammatory vaginitis
(DIV), associated with estrogen deficiency. Cervicitis primarily endocervicitis caused by sexually transmitted
pathogens. Vaginal pathogens include:

e Candida albicans

e Trichomonas vaginalis

e Neisseria gonorrhea

e C. trichomatis

e Gardnerrela vaginalis
Drugs of choice for Candidiasis, Fluconazole 150mg orally in a single dose with vaginal preparations, and
metronidazole for Trichomoniasis. Patient history, complete examination, and laboratory tests are essential for
diagnosis of vaginitis or cervicitis.
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INTRODUCTION

Bacterial vaginosis, trichomoniasis, and vulvovaginal candidiasis are the most common infectious causes of vaginitis.

Bacterial vaginosis occurs . when the normal lactobacilli of the vagina are replaced by mostly anaerobic bacteria.
Diagnosis is commonly made using the Amsel criteria, which include vaginal pH greater than 4.5, positive whiff test,
milky discharge, and the presence of clue cells on microscopic examination of vaginal fluid. Oral and topical
clindamycin and metronidazole are equally effective at eradicating bacterial vaginosis. Symptoms and signs of
trichomoniasis are not specific; diagnosis by microscopy is more reliable. Features of trichomoniasis are trichomonads
seen microscopically in saline, more leukocytes than epithelial cells, positive whiff test, and vaginal pH greater than 5.4.
Any nitroimidazole drug (e.g., metronidazole) given orally as a single dose or over a longer period resolves 90 percent of
trichomoniasis cases. Sex partners should be treated simultaneously. Most patients with vulvovaginal candidiasis are
diagnosed by the presence of vulvar inflammation plus vaginal discharge or with microscopic examination of vaginal
secretions in 10 percent potassium hydroxide solution. Vaginal pH is usually normal (4 to 4.5). Vulvovaginal candidiasis
should be treated with one of many topical or oral antifungals, which appear to be equally effective.
Rapid point-of-care tests are available to aid in accurate diagnosis of infectious vaginitis. Atrophic vaginitis, a form of
vaginitis caused by estrogen deficiency, produces symptoms of vaginal dryness, itching irritation, discharge, and
dyspareunia. Both systemic and topical estrogen treatments are effective. Allergic and irritant contact forms of vaginitis
can also occur[1].

Vaginitis is defined as a spectrum of conditions that cause vaginal and sometimes vulvar symptoms, such as itching,

burning, irritation, odor, and vaginal discharge. Vulvovaginal complaints are one of the most common reasons for
women to seek medical advice.
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Etiology and Diagnosis of Vaginitis:

The most common infectious causes of vaginitis are bacterial vaginosis, vulvovaginal candidiasis, and trichomoniasis.
Physicians traditionally diagnose vaginitis using the combination of symptoms, physical examination, pH of vaginal
fluid, microscopy, and the whiff test. When combined, these tests have a sensitivity and specificity of 81 and 70 percent,
respectively, for bacterial vaginosis; 84 and 85 percent for vulvovaginal candidiasis; and 85 and 100 percent for
Trichomoniasis when compared with the DNA probe standard [2].

Table 1 describes common causes, symptoms, and signs of vaginitis [3,4] and Table 2 lists risk factors that contribute
to the development of the condition [4-12]. In a review of studies published between 1966 and 2003, bacterial vaginosis
was diagnosed in 22 to 50 percent of symptomatic women, vulvovaginal candidiasis in 17 to 39percent, and
trichomoniasis in 4 to 35 percent. Approximately 30 percent of symptomatic women remained undiagnosed after clinical
evaluation [3]. Among multiple individual symptoms and signs, only the following were found to be helpful for the
diagnosis of vaginitis in symptomatic women:

« A lack of itching makes diagnosis of vulvovaginal candidiasis unlikely (range of likelihood ratios [LRs], 0.18 [95%
confidence interval (Cl), [0.05 to 0.70] to 0.79 [95% CI, 0.72 to 0.87]).

« A lack of perceived odor makes bacterial vaginosis unlikely (LR, 0.07 [95% CI, 0.01 to 0.51]).

« Presence of inflammatory signs is more commonly associated with vulvovaginal candidiasis (range of LRs, 2.1[95% ,
Cl, 1.5t02.8] t0 8.4 [95% ClI, 2.3 to 3.1]).

« Presence of a fishy odor on examination is predictive of bacterial vaginosis (LR, 3.2 [95% ClI, 2.1 to 4.7]).

« Lack of odor is associated with vulvovaginal candidiasis (LR, 2.9 [95% CI, 2.4 to 5.0]) [3].

Individual symptoms and signs, pH level, and microscopy results often do of vaginitis. Laboratory tests perform better
than standard office-based evaluation for diagnosing causes of vaginitis,[3] but they do not add substantially to the
treatment threshold and are justified only in patients with recurrent or difficult-to-diagnose symptoms. Table 3 describes
laboratory tests used to diagnose infectious causes of vaginitis [2,12-24].

A cost-effectiveness analysis of diagnostic strategies for vaginitis undiagnosed by pelvic examination, wet-mount
preparation, and related office tests showed that the least expensive strategy was to perform yeast culture, gonorrhea and
chlamydia probes at the initial visit, and Gram stain and Trichomonas culture only when the vaginal pH exceeded 4.9.
Other strategies cost more and increased duration of symptoms by up to 1.3 days [25].

Table 1: causes, symptoms, and signs of vaginitis [2,3]

Type Etiology Discharge Pain Pruritus
Gardnerella vaginalis,
Mycoplasma hominis Malodorous;
Bacterial ycop homogenous; Not primary svmptom Not primary
vaginosis Anaerobic bacteria: clear, white, or P y symp symptom
Prevotella species, gray; fishy odor
Mobiluncus species
' Pain with sexual .
Trichomoniasis Trichomonas vaginalis Green-yellow, Intercourse, Not primary
frothy ) ] symptom
Vaginal soreness, dysuria
Vulvovaginal Candida albicans, candida | White, thick, lack | Burning, dysuria,
o . . ; Frequent
candidiasis krusei, candida glabrata of odor dyspareunia
Atrophic vaginitis | Estrogen deficiency Yellow, greenish, Vagma_l dryness, pain with Rare
lack of odor sexual intercourse
Erosive lichen Intense pain,
Etiology is unknown Yellow or gray dyspareunia, postcoital Intense
Planus .
bleeding
. . Contact irritation or allergic . More likely in
Irritant or allergic ; . o - Burning on acute contact, .
2. reaction with episodic Minimal allergic
contact dermatitis soreness ’
flares reactions
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Table 2: Risks factors contributing to vaginitis [3 to 11]

Bacterial
Vaginosis

Trichomoniasis

Vulvovaginal
candidiasis

Atrophic
Vaginitis

Low socioeconomic status, vaginal douching, smoking,
use of an intrauterine contraceptive device, new/multiple
sex partners, unprotected sexual intercourse, homosexual
relationships, frequent use of higher doses of spermicide
nonoxynol-9

Low socioeconomic status, multiple sex partners, lifetime
frequency of sexual activity, other sexually transmitted
infections, lack of barrier contraceptive use, illicit drug
use, smoking

Vaginal or systemic antibiotic use, diet high in refined
sugars, uncontrolled diabetes mellitus

Menopause, other conditions associated with estrogen
deficiency, oophorectomy, radiation therapy,
chemotherapy, immunologic disorders, premature ovarian

No signs  of

inflammation

of

Signs
inflammation,
“strawberry
cervix”

Signs of

inflammation,
edema

Vagina mildly
erythematous,
easily traumatized

Unaffected

Vestibular
erythema may be
present

Excoriations

Vestibule  thin
and dry; labia
majora lose their

failure, endocrine disorders, antiestrogen medication

subcutaneous fat;

labia minora
irritated and
friable

Irritant contact Soaps, tampons, contraceptive devices, sex toys, pessary, Erythema  with Erosions, white

Dermatitis topical products, douching, fastidious cleansing, friable epithelium plaques

medications, clothing

Allergic Sperm, douching, latex condoms or diaphragms, tampons, Vulvar erythema Erythema with or

contact topical products, medications, clothing, atopic history possible without  edema;

Dermatitis vesicles or bullae
rare

Table 3: laboratory testing for infectious causes of vaginitis [2,12 to 24]
Tests Bacterial vaginosis Trichomoniasis

Point-of-care tests Amsel criteria

Sensitivity, 69%o; specificity, 93%

Not applicable(NA)

pH pH > 5 sensitivity, 77%;| pH > 5.4: sensitivity, 92%;
specificity, 35% specificity, 51%

Whiff test (the amine odor produced by | Positive test: sensitivity, 67%; | Positive test: sensitivity, 67%;

mixing 10% potassium hydroxide | specificity, 93% specificity, 65%

solution with a sample of vaginal

discharge)

Fem Exam card (Cooper Surgical,| Cards 1 and 2 combined: | NA

Shelton, Conn( Two colorimetric strips: | sensitivity, 91% specificity, 61%.

card 1 measures pH and amine levels; | Rapid  (two  minutes), less

card 2 measures proline aminopeptidase
activity

subjective than whiff test, easily
performed

Microscopy  (with  10%
hydroxide solution, saline)

potassium

Clue cells, bacilli with corkscrew

motility, scant or  absent
lactobacilli Sensitivity, 53 to 90%;
specificity, 40 to 100%

Motile protozoa with flagella;
more leukocytes than
epithelial cells Sensitivity, 50
to 70% (may be increased by
vaginal lavage to 74%);
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specificity, 100%

pH, trimethylamine card Sensitivity, 53%; specificity, 97% NA

Rapid, simple, comparable with
Ph and whiff test

Polymerase chain reaction: based on | Effective at identifying bacteria | Sensitivity, 80%; specificity,
DNA amplification responsible for bacterial vaginosis | 97%

Culture Predictive value of a positive | Combined wet-mount
Gardnerella vaginalis culture is| preparation and culture Kit;
less than 50%; generally not|can be kept at room
recommended, but may have | temperature for up to 18
value in recalcitrant cases hours; samples taken during
menses were not adversely
affectedSensitivity, 81 to 100%

Bacterial Vaginosis:

Bacterial vaginosis is the most prevalent cause of vaginal discharge or malodor, occurring in up to 30 percent of
women.26 It occurs when the normal Lactobacillus species in the vagina are replaced with anaerobic bacteria, not lead to
an accurate diagnosis resulting in reduced levels of hydrogen peroxide and organic acids usually present in the vagina.
The underlying cause of bacterial vaginosis is not fully understood. More than 50 percent of women with bacterial
vaginosis are asymptomatic. The fishy odor caused by production of amines from anaerobic bacteria found in many of
these patients is predictive of bacterial vaginosis [2]. When vaginal alkalinity increases after sexual intercourse (with the
presence of semen) and during menses (with the presence of blood), the odor becomes more prevalent.27 Vaginal
discharge is a more common but less specific symptom. Bacterial vaginosis is not associated with vaginal mucosal
inflammation and rarely causes vulvar itch [27].

Bacterial vaginosis, even when asymptomatic, is associated with a high incidence of endometritis and pelvic
inflammatory disease following abortion and gynecologic procedures in the general population. Among women with
bacterial vaginosis, no overall increased risk of developing pelvic inflammatory disease has been found [28]. Bacterial
vaginosis is associated with late miscarriages, premature rupture of membranes, and preterm birth [29]. Both
symptomatic and asymptomatic bacterial vaginosis have been strongly linked with an increased risk of human
immunodeficiency virus (HIV)-1 transmission (relative risk, 1.89; 95% ClI, 1.46 to 2.43) [30].

Figure 1. Clue cells (400 x). Vaginal epithelial cells with borders obscured by adherent coccobacilli seen on saline
wet-mount preparation.

DIAGNOSIS:

In clinical practice, bacterial vaginosis is diagnosed by the presence of three out of four Amsel criteria[31] -
-Thin, homogenous vaginal discharge

<Vaginal pH greater than 4.5

Positive whiff test (fishy amine odor when 10 percent potassium hydroxide solution is added)

Page | 24



International Journal of Enhanced Research in Medicines & Dental Care
ISSN: 2349-1590, Vol. 7 Issue 4, April-2020, Impact Factor: 5.375

<At least 20 percent clue cells (vaginal epithelial cells with borders obscured by adherent coccobacilli on wetmount
preparation or Gram stain; Figure 1. In a prospective observational study of 269 women, a vaginal pH of more than
4.5 was found to be the most sensitive (89 percent) and a positive whiff test was the most specific (93 percent) method of
detecting bacterial vaginosis.12 The positive presence of these two tests is as sensitive as three or more Amsel
criteria[12]. Culture of Gardnerella vaginalis is not recommended because of low specificity. Cervical cytology has no
clinical value for diagnosing bacterial vaginosis, especially in asymptomatic women, because it has low sensitivity[13].

TREATMENT IN NONPREGNANT WOMEN:

Current treatment recommendations from the Centers for Disease Control and Prevention (CDC) are listed in Table 4
[13,32]. Nonpregnant women with symptomatic disease require antibacterial therapy to relieve vaginal symptoms. Other
benefits of treatment include decreasing the risk of HIV and other sexually transmitted infections and reducing infectious
complications following abortion or hysterectomy[13]. A Cochrane review of 24 randomized controlled trials (RCTS)
showed that clindamycin and metronidazole (Flagyl) are equally effective, achieving clinical cure in 91 and 92 percent of
cases, respectively, after two to three weeks of treatment.33 Six RCTs showed topical and oral antibiotic preparations to
be equally effective. One disadvantage of oral regimens is a longer duration of treatment[33]. Intravaginal clindamycin
cream is preferred in case of allergy or intolerance to metronidazole. Metronidazole in a single 2-g dose has the lowest
effectiveness for treating bacterial vaginosis and is no longer recommended. Metronidazole, 500 mg twice daily for one
week, is effective for treating bacterial vaginosis and trichomoniasis. Although lactobacillus probiotics are safe, there is
no conclusive evidence that they are superior to or enhance the effectiveness of antibiotics in the treatment of bacterial
vaginosis or prevent its recurrence[34]. Treatment of sex partners and follow-up visits if symptoms are resolved are not
recommended.

BACTERIAL VAGINOSIS IN PREGNANCY:

Bacterial vaginosis is present in up to 20 percent of women during pregnancy. The effect of treating bacterial vaginosis in
symptomatic or asymptomatic pregnant women on subsequent preterm delivery has produced conflicting results in
clinical trials[13,35]. The U.S. Preventive Services Task Force (USPSTF) recommends against routine bacterial
vaginosis screening of asymptomatic pregnant women at low risk of preterm delivery (USPSTF grade D
recommendation)[36].

RECURRENT BACTERIAL VAGINOSIS:

Most relapses of bacterial vaginosis occur within the first year and strongly correlate with new sex partners. Reported
recurrence rates are 15 to 30 percent within three months.37,38 One RCT on persistent bacterial vaginosis indicated that
metronidazole gel 0.75% (Metrogel), used twice weekly for six months after initial treatment, effectively maintained a
clinical cure for six months.[39].

Trichomoniasis:

Symptoms and signs of trichomoniasis are not specific, and diagnosis by microscopy is more reliable. Features
suggestive of trichomoniasis are trichomonads seen with saline, leukocytes more numerous than epithelial cells, positive
whiff test, and vaginal pH greater than 5.4 [2]. The wet-mount preparation is an inexpensive and quick test with variable
sensitivity of 58 to 82 percent,[40] and is influenced by the experience of the examiner and the number of parasites in the
vaginal fluid sample (Figure 2). Adding examination of the spun urine specimen can increase the detection rate of
Trichomonas vaginalis from 73 to 85 percent.[41]. Treatment should not be based on a Papanicolaou (Pap) smear finding
of trichomonads. Newer point-of-care tests (Table 3) [2,12,24] are more accurate but costly. In one study, the sensitivities
of wet-mount preparation, microbiologic culture, rapid antigen testing, and nucleic acid amplification testing were 51,
75, 82, and 98 percent, respectively. Specificity was close to 100 percent for each method.[42]. Polymerase chain
reaction analysis of samples from tampons and introital specimens is more accurate than vaginal or cervical swabs and
Pap smears, and may be preferable for patient comfort.[4]

Figure 2: Trichomonis protozoa[19 ]
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TREATMENT:

Almost any nitroimidazole drug given orally in a single dose or over a longer period results in parasitologic cure in 90
percent of cases[44]. A single 2-g dose of metronidazole is adequate but can cause dyspepsia and metallic taste;
compliant patients may prefer a longer regimen at a lower daily dosage with fewer adverse effects. Metronidazole in a
dosage of 500 mg twice daily for seven days will treat bacterial vaginosis and trichomoniasis. Metronidazole in a dosage
of 2 to 4 g daily for seven to 14 days is recommended for metronidazole-resistant strains. The parasitologic cure rate of
intravaginal nitroimidazole creams is an unacceptably low 50 percent. In RCTs, combined oral and intravaginal
treatments have been more effective than oral treatment alone. Sex partners should be treated simultaneously [44]. To
reduce recurrence, partners should avoid resuming sexual intercourse until both have completed treatment and are
asymptomatic. Test of cure is not required [13].
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Figure 3: vaginal wet mount showing pseudo hyphae of Candida albicans [13].
DIAGNOSIS:

Although symptoms of vulvovaginal candidiasis such as pruritus, vaginal soreness, dyspareunia, and vaginal discharge
are common, none of them are specific [2]. Most patients can be diagnosed by microscopic examination (Figure 3) of
vaginal secretions with a 10% potassium hydroxide solution (sensitivity, 65 to 85 percent). Vaginal pH is usually normal
(4.0 to 4.5). Vaginal culture should be considered in recurrently symptomatic women with negative microscopy and a
normal pH. The Pap smear, although specific, is insensitive, with positive results in only about 25 percent of patients
with culture-positive symptomatic vulvovaginal candidiasis [14]. Polymerase chain reaction testing is considered the
most sensitive method, but is very expensive.

TREATMENT:

On the basis of clinical presentation, microbiology, host factors, and response to therapy, vulvovaginal candidiasis can be
classified as uncomplicated or complicated [13]. Patients with uncomplicated vulvovaginal candidiasis are not pregnant,
are otherwise healthy, and have all of the following:

«  Mild to moderate disease

«  Fewer than four episodes of candidiasis per year

«  Pseudohyphae or hyphae visible on microscopy.
Treatment of uncomplicated vulvovaginal candidiasis involves a short course of antifungals[47] (Table 4); oral and
topical preparations are similarly effective [13,48]. Patients with complicated vulvovaginal candidiasis have one or more
of the following:

«  Moderate to severe disease

«  Four or more episodes of candidiasis per year

«  Only budding yeast visible on microscopy

«  Adverse host factors (e.g., pregnancy, diabetes mellitus, immunocompromise).
Treatment of complicated vulvovaginal candidiasis involves an intensive, longer course of antifungals (Table 4)

Noninfectious Causes Of Vaginitis:

Irritant contact dermatitis and allergic contact dermatitis are two noninfectious causes of vaginitis. They may be
associated with use of feminine hygiene products or contraceptive materials, among many other causes. Atrophic
vaginitis can manifest clinically with symptoms of vaginal dryness, itching, discharge, irritation, and dyspareunia. It
affects 10 to 40 percent of women who have conditions associated with estrogen deficiency [4]. Diagnosis is based on
history and physical findings, supplemented by vaginal pH levels, vaginal wet mount preparation (to exclude
superimposed infection), and, rarely, culture or cytology. Both systemic and topical estrogen treatments are effective in
relieving symptoms. Topical vaginal estrogen is preferred because of the low systemic absorption and reduced risk of
adverse effects compared with oral therapy. Estrogen-containing creams, pessaries, intravaginal tablets, and the estradiol
vaginal ring appear equally effective for the symptoms of atrophic vaginitis [49].
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Table 4: CDC recommended treatment of vaginitis[13,32]

Metronidazole (Flagyl) 500 mg orally
twice daily for seven days Metronidazole
gel (Metrogel) One full applicator (5 g)
intravaginally once daily for five days
Clindamycin 2% cream One full
applicator (5 g) intravaginally at bedtime
for seven days

Metronidazole 2 g orally in a single dose $
Tinidazole 2 g orally in a single dose

Tinidazole (Tindamax) 2 g
orally for two days or 1 g for
five days Clindamycin 300
mg orally twice daily for
seven days Clindamycin
ovules 100 mg
intravaginally once daily at
bedtime for three days

Metronidazole 500 mg
orally twice daily for seven

days

Metronidazole 500 mg
orally twice daily for
seven daysMetronidazole
250 mg orally three times
daily for seven days
Clindamycin 300 mg
orally twice daily for
seven days

Metronidazole 2 g orally
in a single dose

Vulvovaginal Clotrimazole 1% cream 5 g intravaginally =Nystatin ~ vaginal  table Any  topical azole
candidiasis once daily for seven to 14 days 100,000-unit vaginal tablet Intravaginally once daily
Clotrimazole 2% cream 5 g intravaginally once daily for 14 days for seven days
once daily for three days Miconazole 2% Tioconazole 6.5% ointment
cream 5 g intravaginally once daily for 5 g intravaginally in a single
seven days dose Terconazole 0.8%
cream 5 g intravaginally
once daily for three days
Terconazole vaginal
suppository 80-mg vaginal
suppository once daily for
three days Fluconazole
(Diflucan) 150 mg orally in
a single dose
Complicated Any topical agent Seven to 14 days |Intravaginally once daily for = Vulvovaginal
vulvovaginal Fluconazole 100, 150, or 200 mg orally = seven to 14 days = candidiasis non
candidiasis once daily every third day for three doses | Fluconazole 150 mg orally albicans:
Maintenance regimen Fluconazole 100, once daily in two doses 72 @ Nonfluconazole  azole

150, or 200 mg orally once weekly for six
months

hours apart

(oral or topical) Seven to
14 days Boric acid
gelatin capsule
Intravaginally once daily
for 14 days

Herbal remedies in vaginitis:

The aim of treatment of vaginitis is to restore the vaginal pH below 4.5, as well preserve normal flora such as
Lactobacillus species. Several plant species have been reported to prevent the risk of transmission and to treat vaginal
infections. Several herbal remedies are available for treatment of infections ranging from bacterial, fungal, parasitic, and
viral. The efficacy of some plant extracts and essential oils has been evaluated. Best remedies available for long term
prevention of infections include cranberry, mannose, and probiotics, while berberine and uva ursi can be effective at first
sign of infective or prophylaxis[78].

Herbal remedies for BV: the promising activity of lemon grass, tea tree, lavender, and palmarosa oils against both
bacteria and fungi isolated vagina has been reported. Most available herbal remedies are effective against the three
common types of vaginitis. The use of some herbs such as lemon has been discouraged due to the potential toxicity to
vagina based on the concentration used. Some herbs with established activity against vaginitis have been reported (table
5).

Tea tree oil (TTO): is known as essential oil isolated from the leaves of the tea tree. Several studies conducted on TTO
have proven its effectiveness on different organisms implicated in vaginitis especially lactobacilli species, C. and T.
vaginalis (table 5). TTO has been shown to be very effective as an antibacterial, antifungal, especially against T.
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vaginalis. TTO vaginal pessary was reported to cure anaerobic vaginosis in a patient who treated herself for five days
with pessary containing 200 mg TTO in a vegetable oil base. Microscopic tests for susceptible pathogens were negative,
which indicates the effectiveness of the treatment.

Garlic (Allium sativum L. fam. Alliaceae): Garlic preparations have been used in treating several diseases including
infections. It's antibacterial, antifungal, and antiviral activities have been reported extensively. It has been stated to be
either chewed or inserted in the vagina against BV. Garlic tablets have been shown to decrease Amsel criteria with
similar efficacy but fewer side effects compared with metronidazole in treating BV. Aqueous garlic extract was also
effective against 24 strains of C. albicans isolated from vaginal, cervix, and buccal swabs.

Zatraria multiflora: has been shown to be effective as a vaginal cream in BV similar to metronidazole. Both ZM and
metronidazole reduce patient's complication and Amsel criteria following five nights of treatment. ZM cream was found
to be active against BV and clinical symptoms associated with Trichomoniasis. The ZM cream exhibited a better efficacy
comparing to clotrimazole cream. The cream reduced all symptoms except vaginal irritation and burning, and its effect
on gynecological signs was superior compared to clotrimazole.

Persian shallot (Allium hirtifolium): this plant has been used as a spice in Iran for long time. Its activity against gram
negative and positive bacilli, protozoa and yeast has been reported. The alcoholic and aqueous extracts were tested for
anticandidal activity, where displayed activity against 33 species of candida isolated from a patient with chronic
candidiasis.

Goldenseal (Hydrastis Canadensis): the isolated constituents (berberine and hydrastine) of this plant has demonstrated
promising antimicrobial activity against wide range of bacteria . products obtained from dried root of this plant have been
traditionally used in treating infections such as gonorrhea, eye infections, infectious diarrhea, and vaginitis [78].

Table 5: Herbs and their active components effective on vaginitis[78]

Type of vaginitis Components Type of | Herbs and parts
extract used
BV, candidiasis, and Trichomoniasis Terpinen-4-ol, a- pinene, | oil Tea tree oil
and - pinene
BV and candidiasis Allicin, alliin and ajoene | aqueous Garlic
BV, candidiasis, and Trichomoniasis Allicin, ajone Alcoholic | Persian shallot
BV, candidiasis, and Trichomoniasis Carvacol, thymol | Oil  and | Zataria multiflora
carvacrol and linalool cream
BV, candidiasis and Trichomoniasis Hydrastine, berberine - Goldenseal
(Hydrastis
Canadensis)

PATIENTS AND METHOD:

It is a clinical trial involve one hundred ladies This study done among female that seek private clinic for their complains
of vaginitis, done in Mosul city from the period of January 2020 till January 2021. The methodology of this study applied
in this study involves direct questioning using questionnaires, and in addition to clinical assessment of the patients..
Information on age, education, parity, occupation, obstetric, medical and surgical history was obtained from the women
using a close ended questionnaire.

All females involve in our study as volunteers will received compensation for what is going on, plan how we get sample,
who to manage which mean related medical care, follow up we start from physical examination, laboratory test and all
female with no any coasty embarrassment. All female under ethical consideration at whole time of study and consents
taken from all.

Inclusion and exclusion criteria planed and the strategy of study put, so the inclusion data involved: female at
reproductive age group, from 20 to 45 years, BMI from 18 to 24, marital state, residence, their social habit for smoking
and bathing, drugs and medical history taken, and contraceptive used.

For exclusion data: pregnant one, those under treatment and those under vaginal douching less than 24 hours from
examination.

Sample size collection and data collection:

One hundred twenty ladies included in our study, all randomly collected, we invited female with inclusion and exclusion
criteria discuss with them the value that they gain.

For data collection we involved social demographic characteristic features of female. Life style habits as smoking and
bath habit, routine hygiene practice, how they can do deal with such problem if they do have it.
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Vaginal examination:

Any female involve in study we examine for discharge, colour, consistency odour via dry, good sterile speculum.
PH included after we excluded her sexual relation and with great caution not to touch cervix just the vagina by PH paper.

Laboratory investigation:

The samples collected from the vaginal wall with cotton tipped swabs and then taken to tube contain 2-3 ml of normal
saline and we send to microscopical examination of the hospital and nearby private laboratory, and so for BV we depend
on the criteria depend on scoring system and BV improved by standardized method of gram stain [50,51]. Ten percent
potassium chloride as wet mounts were examined for VVVC and cultivation to the results finding or culture media for
diagnosis. Diagnosis of Trichomonis vaginalis, saline wet mounts to see it is morphological characterizes via the stained
smear.

Data analysis:

Chi square test with P value of < 0.05 were the value significant statically. Score that obtained involved follow up of 100
female divided in 3 groups one herbal, medical treatment and mixed, follow up every 2 weeks. The treatment was given
to medical and mixed groups, the herbal group based on herbal form of treatment.

RESULTS

One hundred were randomly collected from our private clinic complaint from different form of vaginitis, some use
herbal method, other used herbal and medical management methods and followed them for three weeks by regular visits
every weeks each visit we examine the patients and do swab to show number of inflammatory, epithelial, and clue cells
and pH of the vagina.

Figure no. 4 shows the effect of medical only and mixed (medical and herbal ) treatment on the no. of pus cells obtained
from vaginal swab of some of patients in two consecutive visit. There was significant correlation between medical
treatments only and reduce the no. of pus cell as the P value was < 0.01.

medicallstvisit 8 (26.67) 20 (83.33) 23 (65.71)
medical3rdvisit 22 (73.33) 4 (16.67) 12 (34.29)
Chi® 3.45 10.66 3.45
P value 0.05 0.001 0.05
mixed1stvisit 24 (61.54) 8 (36.36) 8 (40.00)
mixed3rdvisit 14 (38.46) 14 (63.64) 12 (60.00)
Chi® 2.07 1.63 0.80
P value 0.15 0.20 0.37
herballstvisit 17 (62.96) 15 (46.88) 7 (50.00)
herbal 3rdvisit 10 (37.04) 17 (53.13) 7 (50.00)
Chi® 1.81 0.12 0.00
P value 0.18 0.73 1.00
200.00 1175700
150.00 -
10000 7 75.00 . > 5
50.00 - m5 10
1333 -
0.00 A T T .-—\ 10<
m al ixed erbal
-50.00 T YTRE
-100.00 -80.06

Figure 5: Shows the effect of medical only and mixed (medical and herbal ) treatment on the number of pus cells
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medical1stvisit 10 (37.04) 10 (62.5) 16 (84.21)
medical3rdvisit 17 (62.96) 6 (37.5) 3(15.79)
Chi? 1.81 1.00 8.89
P value 0.11 0.31 0.002
mixed1stvisit 21 (67.74) 13 (48.15) 4 (25.00)
mixed3rdvisit 10 (32.26) 14 (51.85) 12 (75.00)
Chi? 3.90 0.03 4.00
P value 0.04 0.84 0.04
herballstvisit 23(71.88) 8(33.33) 11 (37.93)
herbal 3rdvisit 9(28.13) 16 (66.67) 18 (62.07)
Chi® 6.12 2.66 1.68
P value 0.01 0.10 0.19
240.00 200.00
190.00
140.00 100.00 m>5
90.00
m5_10
40.00
10<
-10.00
-60.00
52.38 60.87
-110.00 81.25

figure 6 : Show the correlation between uses of different methods of management medical, herbal or mixed on the

number of bacterial cells .

Figure 7 show the correlation between the uses of different methods of managements medical, herbal or mixed on the
number of candida cells obtained from vaginal swabs. The correlation was not significant as the P value was <0.01.

medicallstvisit 19 (45.24) 9 (56.25) 7 (87.5)
medical3rdvisit 23 (54.76) 7 (43.75) 1(12.5)
Chi? 0.38 0.25 4.50

P value 0.53 0.61 0.03
mixed1stvisit 17 (56.67) 6 (35.29) 47 (78.33)
mixed3rdvisit 13 (43.33) 11 (64.71) 13 (21.67)
Chi? 0.53 1.47 19.26

P value 0.46 0.22 0.001
herballstvisit 16 (55.17) 18 (58.06) 6 (50.00)
herbal 3rdvisit 13 (44.83) 13 (41.94) 6 (50.00)
Chi? 0.31 0.80 0.00

P value 0.57 0.36 1.00
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Figure 7 : The correlation between the uses of different methods of managements medical, herbal or mixed on the

number of candida cells

Table 11 show the correlation between the uses of treatment either medical, herbal or mixed and no treatment use on
vaginal pH. The correlation was highly significant between uses of treatment and vaginal pH as the P value <0.01.

medicallstvisit 4(13.33) 17 (65.38)
medical3rdvisit 26 (86.67) 9 (34.62)
Chi* 16.13 2.46
P value 0.001 0.11
mixed1stvisit 7 (58.33) 24 (61.54)
mixed3rdvisit 5 (41.67) 15 (38.46)
Chi* 0.33 2.07
P value 0.56 0.14
herballstvisit 2 (28.57) 29 (63.04)
herbal 3rdvisit 5(71.42) 17 (36.96)
Chi* 1.28 3.13
P value 0.25 0.07

** mean the high significant correlation at ( P < 0.01)

Vertically different letters mean high significant differences (P < 0.01) between these averages, according to Dunkin's

test.

Table no. 13 show the changes in the no. of infectious cell as followed the patients in consecutive visits after use of
treatment( medical or mixed). The correlation was significant as the P value <0.01.

>5 1.000 -0.36 -0.58 **
5-10 1.000 0.17
10< 1.00

** mean the high significant correlation at ( P < 0.01)
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DICUSSION

Vulvovaginal symptoms are common and frequently result in encounter of patients with health care system, including use
of folk remedies, purchase of over the counter (OTC) pharmaceuticals, and presentation to health care providers [52].
Cervicitis may be infectious or non-infectious is primarily an endocervicitis caused by Neisseria gonorrhea, C.
trichomatis or both of these sexually transmitted pathogens [53]. The normal vaginal secretions are a physiologically
important biomass. Vaginal cells contain glycogen and are continually shed into the lumen of vagina. As the cells
analyze, glycogen depolymerizes to glucose which serves as energy source for bacteria known as Lactobacilli.
Lactobacilli crispatus and Lactobacilli jensenii are the predominant species [54]. Lactobacilli metabolize glucose lactic
acid, which results in a normal vaginal pH of 3.5 to 4.6. lactobacilli also produce hydrogen peroxide, which is
bactericidal alone and highly bactericidal in combination with physiologic amounts of myeloperoxidase and chloride
[55]. Loss of normal Lactobacillus dominated vaginal flora increases the likelihood of exogenous infection after exposure
to sexually transmitted pathogens, as well as the risk of endogenous infection in association with pregnancy and
gynecologic surgery [55, 56]. In addition to normal secretions, the differential diagnosis of vaginal discharge primarily
include three infections, e.g. Trichomoniasis, vulvovaginal candidiasis and bacterial vaginosis (BV); an idiopathic
condition known as desquamative inflammatory vaginitis (DIV); cervicitis, both infectious and non-infectious, and
vulvovaginitis associated estrogen deficiency [57]. Patient medical history should include all of the usual gynecologic
parameters, including menstrual history, pregnancies contraception, past and present sexual relationships, and prior
genitourinary infections, underlying medical condition such as allergies, diabetes, malignancies, and immunodeficiency
syndrome (primary human immunodeficiency virus HIV disease) that might be associated with vulvovaginal disease
[58]. Common pathogen include: Candida albicans, Trichomonas vaginalis, Neisseria gonorrhea, C. trichomatis,
Gardnerella vaginalis and others. Treatment of Candidiasis, uncomplicated or complicated is different. Effective drugs
for Candidiasis include Fluconazole 150mg orally in a single dose with vaginal preparations and metronidazole for
Trichomoniasis, the paper reviewers pathogenesis, diagnosis and therapy of vaginitis and cervicitis.

Complications of vaginitis:

Women with BV are at increased risk of acquiring sexually transmitted infections. They have a 2-fold increased risk of
HIV acquisition [59], 1.5 to 2-fold risk of chlamydia [60] and gonorrhoea [61], a 9-fold risk of TV [62] and a 2-fold risk
of HSV-2 [63] compared to women without BV. HIV positive women with BV have a 3-fold risk of transmitting HIV
[64]. Monthly prophylaxis with metronidazole reduces the incidence of STIs by almost 50% [65]. The BV-associated
bacteria are probably also implicated in the aetiology of pelvic inflammatory disease. A prospective study of women with
clinically suspected pelvic inflammatory disease (PID) reported significant correlations between the presence of BV
associated bacteria and the presence of endometritis and recurrent PID [66]. There is an association with BV and post-
hysterectomy vaginal cuff infection [67,68], post-abortion endometritis [69,70], and an increased risk of spontaneous
miscarriage and preterm birth [71,72]. Symptomatic pregnant women with BV should be treated in the usual way but the
latest Cochrane review concludes there is insufficient evidence to recommend routine screening and treating all pregnant
women for asymptomatic bacterial vaginosis to prevent preterm birth [73]. Multiple reports support an epidemiological
association between HIV and trichomoniasis. There is growing evidence that trichomonas infection enhances HIV
transmission [74,75] and there may be an increased risk of TV infection in those that are HIV positive [76].
Trichomoniasis is associated with adverse pregnancy outcomes [77,70]. The literature on metronidazole treatment during
pregnancy and preterm birth is not conclusive. The most recent Cochrane review found that metronidazole is effective
against trichomoniasis when taken by women and their partners during pregnancy, but it may harm the baby due to early
birth [76]. Screening of asymptomatic individuals for TV infection is therefore not currently recommended. Although
only recently described, moderate/severe AV is associated with an increasing number of co-infections and complications
[67]. An increased risk of preterm delivery and chorioamnionitis in women with first trimester AV has been shown[68].
Several studies in the last decade have shown a decrease in preterm birth, if vaginal Candida colonisation or infection
had been treated with clotrimazole [69]. In a study by Holzer et al women who were colonized with Candida spp.
during the second trimester of pregnancy had higher rates of preterm birth and lower neonatal birthweight than those who
were colonized during the first trimester of their pregnancy [70]. According to old studies the vaginal treatment of an
asymptomatic Candida colonisation during the last 6 weeks of pregnancy reduces the Candida colonisation of the
newborn during vaginal delivery and thus reduces oral thrush and napkin dermatitis of the baby during the first 4 weeks
of life [71]. Modern studies are urgently needed to confirm these findings.

In a study conducted on indigenous plants from Tanzania, some species possessed antibacterial and antifungal activity
against C. albicans and Staphylococcus aureus.

Natural remedies rather than herbs: Probiotics:

Are not considered as herbal remedies, but they are a natural way of treating or preventing vaginitis. In clinical trial,
Falagas et al., has reported the ability of some strains of lactobacilli to prevent the adherence of Gardnerella vaginalis to
the vaginal epithelium, and also hydrogen peroxide, lactic acid, and bacteriocins which inhibit the growth of bacteria that
causes BV. They also describe that the intra-vaginal administration of probiotics can cure and prevent reappearance of
BV, by increasing the vaginal lactobacilli and restoring normal vaginal microbiota [78].
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RECOMMENDATIONS

More research is needed to better characterize the cause and treatment of inflammatory vaginitis. Some studies have
demonstrated improvement in symptoms with application of topical clindamycin or steroids; however, the ideal duration
of treatment and superiority of one agent over the other have not been established. Herbal remedies have been mostly
considered safe and effective especially in developing countries. Non-infectious vaginitis has also been treated using
phytoestrogens from plants. Most of these herbs have been formulated into pessaries or suppositories, which makes them
more accessible. Further studies on the mechanisms of their action would imperative for adequate drug delivery and
minimized toxicity. Probiotics are also natural resources that can treat or prevent reappearance of vaginitis
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CONCLUSIONS

1. Bacterial Vaginosis is the most common condition of vaginitis (40 50%), then followed by vaginal candidiasis
(20-25%)and Trichomoniasis (15-20%).

2. A number of factors can change the composition of the vaginal flora, includes, Age, Sexual activity, Hormonal
status, Hygiene, Immunologic status and underlying skin diseases.

3. The normal postmenarchal and premenopausal vaginal pH is 3.8-4.2. At this pH, growth of pathogenic
organisms usually is inhibited.

4. The causative agent in 85-90% of cases is C albicans, and in 5-10%, is caused by C. glabrata or C. parapsilosis.

Antibiotics that may be used in the management of bacterial vaginosis include ceftriaxone (Rocephin),
erythromycin, metronidazole (Flagyl), clindamycin (Cleocin), cefixime (Suprax), doxycycline (Doryx), and
azithromycin (Zithramax). Mild or moderate infections can sometimes be treated with a single dose of oral
antifungal medication.

6. Vaginitis due to STDs can be prevented by practicing safe sex, and complete internal hygiene.

REFERENCES

Lowe NK, Neal JL, Ryan-Wenger NA. Accuracy of the clinical diagnosis of vaginitis compared with a DNA probe laboratory
standard. Obstet Gynecol. 2009;113(1):89-95.

Anderson MR, Klink K, Cohrssen A. Evaluation of vaginal complaints. JAMA. 2004;291(11):1368-1379.

Farage MA, Miller KW, Ledger WJ. Determining the cause of vulvovaginal symptoms. Obstet Gynecol Surv. 2008;63(7):445-
464.

Greendale GA, Judd HL. The menopause: health implications and clinical management. J Am Geriatr Soc. 1993;41(4):426-
436.

Bradshaw CS, Morton AN, Garland SM, Morris MB, Moss LM, Fairley CK. Higher-risk behavioral practices associated with
bacterial vaginosis compared with vaginal candidiasis. Obstet Gynecol. 2005;106(1):105-114.

Ness RB, Hillier SL, Richter HE, et al. Douching in relation to bacterial vaginosis, lactobacilli, and facultative bacteria in the
vagina. Obstet Gynecol. 2002;100(4):765.

Sanchez S, Garcia PJ, Thomas KK, Catlin M, Holmes KK. Intravaginal metronidazole gel versus metronidazole plus nystatin
ovules for bacterial vaginosis: a randomized controlled trial. Am J Obstet Gynecol. 2004;191(6):1898-1906.

Evans AL, Scally AJ, Wellard SJ, Wilson JD. Prevalence of bacterial vaginosis in lesbians and heterosexual women in a
community setting. Sex Transm Infect. 2007;83(6):470-475.

Schreiber CA, Meyn LA, Creinin MD, Barnhart KT, Hillier SL. Effects of long-term use of nonoxynol-9 on vaginal flora.
Obstet Gynecol. 2006;107(1):136-143.

Cotch MF, Hillier SL, Gibbs RS, Eschenbach DA; Vaginal Infections and Prematurity Study Group. Epidemiology and
outcomes associated with moderate to heavy Candida colonization during pregnancy. Am J Obstet Gynecol. 1998;178(2):374-
380.

Wilton L, Kollarova M, Heeley E, Shakir S. Relative risk of vaginal candidiasis after use of antibiotics compared with
antidepressants in women: postmarketing surveillance data in England. Drug Saf. 2003;26(8):589-597.

Gutman RE, Peipert JF, Weitzen S, Blume J. Evaluation of clinical methods for diagnosing bacterial vaginosis. Obstet Gynecol.
2005:105(3): 551-556.

Centers for Disease Control and Prevention. Sexually transmitted diseases treatment guidelines 2010. Diseases characterized by
vaginal discharge. http://www.cdc.gov/std/treatment/2010/toc.htm. Accessed February 28, 2011.

Sobel JD. Vulvovaginal candidosis. Lancet. 2007;369(9577):1961 1971.

Chatwani AJ, Mehta R, Hassan S, Rahimi S, Jeronis S, Dandolu V. Rapid testing for vaginal yeast detection: a prospective
study. Am J Obstet Gynecol. 2007;196(4):309.e1-4.

West B, Morison L, Schim van der Loeff M, et al. Evaluation of a new rapid diagnostic kit (FemExam) for bacterial vaginosis in
patients with vaginal discharge syndrome in The Gambia. Sex Transm Dis. 2003;30(6):483-489.

Hillier SL. Diagnostic microbiology of bacterial vaginosis. Am J Obstet Gynecol. 1993;169(2 pt 2):455-459.

Brown HL, Fuller DA, Davis TE, Schwebke JR, Hillier SL. Evaluation of the Affirm Ambient Temperature Transport System
for the detection and identification of Trichomonas vaginalis ,Gardnerella vaginalis, and Candida species from vaginal fluid
specimens. J Clin Microbiol. 2001;39(9):3197-3199.

Page | 33



[19].

[20].

[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].

[32].
[33].

[34].
[35].
[36].
[37].
[38].
[39].
[40].
[41].
[42].
[43].
[44].

[45].
[46].

[47].
[48].
[49].
[50].

[51].
[52].

[53].
[54].

International Journal of Enhanced Research in Medicines & Dental Care
ISSN: 2349-1590, Vol. 7 Issue 4, April-2020, Impact Factor: 5.375

Huppert JS, Batteiger BE, Braslins P, et al. Use of an immunochromatographic assay for rapid detection of Trichomonas
vaginalisin vaginal specimens. J Clin Microbiol. 2005;43(2):684-687.

Radonjic IV, Dzamic AM, Mitrovic SM, Arsic Arsenijevic VS, Popadic DM, Kranjcic Zec IF. Diagnosis of Trichomonas
vaginalis infection: The sensitivities and specificities of microscopy, culture and PCR assay. Eur J Obstet Gynecol Reprod Biol.
2006;126(1):116-120.

Lara-Torre E, Pinkerton JS. Accuracy of detection of Trichomonas vaginalis organisms on a liquid-based Papanicolaou smear.
Am J Obstet Gynecol. 2003;188(2):354-356.

Weissenbacher T, Witkin SS, Ledger WJ, et al. Relationship between clinical diagnosis of recurrent vulvovaginal candidiasis
and detection of Candida species by culture and polymerase chain reaction. Arch Gynecol Obstet. 2009;279(2):125-129.

Kissinger PJ, Dumestre J, Clark RA, et al. Vaginal swabs versus lavage for detection of Trichomonas vaginalis and bacterial
vaginosis among HIV-positive women. Sex Transm Dis. 2005;32(4):227-230.

Charonis G, Larsson PG. Use of pH/whiff test or QuickVue Advanced pH and Amines test for the diagnosis of bacterial
vaginosis and prevention of postabortion pelvic inflammatory disease. Acta Obstet Gynecol Scand. 2006;85(7):837-843.

Carr PL, Rothberg MB, Friedman RH, Felsenstein D, Pliskin JS. “Shotgun” versus sequential testing. Cost-effectiveness of
diagnostic strategies for vaginitis. J Gen Intern Med. 2005;20(9):793-799.

Allsworth JE, Peipert JF. Prevalance of bacterial vagniosis: 2001-2004 National Health and Nutrition Examination Survey data.
Obstet Gynecol. 2007;109(1):114-120.

Livengood CH IlI, Thomason JL, Hill GB. Bacterial vaginosis: diagnostic and pathogenetic findings during topical clindamycin
therapy. Am J Obstet Gynecol. 1990;163(2):515-520.

Ness RB, Hillier SL, Kip KE, et al. Bacterial vaginosis and risk of pelvic inflammatory disease. Obstet Gynecol.
2004:;104(4):761-769.

Leitich H, Bodner-Adler B, Brunbauer M, Kaider A, Egarter C, Husslein P. Bacterial vaginosis as a risk factor for preterm
delivery: a meta-analysis. Am J Obstet Gynecol. 2003;189(1):139-147.

Martin HL, Richardson BA, Nyange PM, et al. Vaginal lactobacilli, microbial flora, and risk of human immunodeficiency virus
type 1 and sexually transmitted disease acquisition. J Infect Dis. 1999;180(6):1863-1868.

Amsel R, Totten PA, Spiegel CA, Chen KC, Eschenbach D, Holmes KK. Nonspecific vaginitis. Diagnostic criteria and
microbial and epidemiologic associations. Am J Med. 1983;74(1):14-22.

Drugstore.com. http://www.drugstore.com. Accessed September 12, 2010.

Oduyebo OO, Anorlu RI, Ogunsola FT. The effects of antimicrobial therapy on bacterial vaginosis in non-pregnant women.
Cochrane Database Syst Rev. 2009;(3):CD006055.

Senok AC, Verstraelen H, Temmerman M, Botta GA. Probiotics for the treatment of bacterial vaginosis. Cochrane Database
Syst Rev. 2009; (4):CD006289.

McDonald HM, Brocklehurst P, Gordon A. Antibiotics for treating bacterial vaginosis in pregnancy. Cochrane Database Syst
Rev. 2007;(1): CD000262.

U.S. Preventive Services Task Force. Screening for bacterial vaginosis in pregnancy to prevent preterm delivery: U.S.
Preventive Services Task Force recommendation statement. Ann Intern Med. 2008;148(3):214-2109.

Boris J, Pahlson C, Larsson PG. Six years observation after successful treatment of bacterial vaginosis. Infect Dis Obstet
Gynecol. 1997;5(4):297-302.

Ralph SG, Rutherford AJ, Wilson JD. Influence of bacterial vaginosis on conception and miscarriage in the first trimester:
cohort study. BMJ. 1999;319(7204):220-223.

Sobel JD, Ferris D, Schwebke J, et al. Suppressive antibacterial therapy with 0.75% metronidazole vaginal gel to prevent
recurrent bacterial vaginosis. Am J Obstet Gynecol. 2006;194(5):1283-1289.

Wiese W, Patel SR, Patel SC, Ohl CA, Estrada CA. A meta-analysis of the Papanicolaou smear and wet mount for the
diagnosis of vaginal trichomoniasis. Am J Med.2000;108(4):301-308.

Blake DR, Duggan A, Joffe A. Use of spun urine to enhance detection of Trichomonas vaginalis in adolescent women. Arch
Pediatr Adolesc Med. 1999;153(12):1222-1225.

Huppert JS, Mortensen JE, Reed JL, et al. Rapid antigen testing compares favorably with transcription-mediated amplification
assay for the detection of Trichomonas vaginalis in young women. Clin Infect Dis. 2007;45(2):194-198.

Witkin SS, Inglis SR, Polaneczky M. Detection of Chlamydia trachomatis and Trichomonas vaginalis by polymerase chain
reaction in introital specimens from pregnant women. Am J Obstet Gynecol. 1996; 175(1):165-167.

Forna F, Gllmezoglu AM. Interventions for treating trichomoniasis in women. Cochrane Database Syst Rev.
2003;(2):CD000218.

Gulmezoglu AM. Interventions for trichomoniasis in pregnancy. Cochrane Database Syst Rev. 2002;(3):CD000220.

Corsello S, Spinillo A, Osnengo G, et al. An epidemiological survey of vulvovaginal candidiasis in Italy. Eur J Obstet Gynecol
Reprod Biol. 2003;110(1):66-72.

Nurbhai M, Grimshaw J, Watson M, Bond C, Mollison J, Ludbrook A. Oral versus intra-vaginal imidazole and triazole anti-
fungal treatment of uncomplicated vulvovaginal candidiasis (thrush). Cochrane Database Syst Rev. 2007;(4):CD002845.

Pappas PG, Kauffman CA, Andes D, et al.; Infectious Diseases Society of America. Clinical practice guidelines for the
management of candidiasis: 2009 update by the Infectious Diseases Society of America. Clin Infect Dis. 2009;48(5):503-535.

Suckling JA, Lethaby A, Kennedy R. Local oestrogen for vaginal atrophy in postmenopausal women. Cochrane Database Syst
Rev. 2006; (4):CD001500.

Bacherman LH, Hobb MM. Sena AC, Sobel JD, Schwebke JR, Krieger JN and et.al. Trichomonis vaginitis genital infection
progress and challenges. Clinical infected disease. 2011;53 (supp. 13): 5160-72.

McCormak WM jr, Zinner SH, McCormak WM. The incidence of genitourinary infections in a cohort of healthy women. Sex
Transm Dis. 1994:21:63- 64.

Marrazo JM, Martin DH. Management of women with cervicitis. Clin Infect Dis. 2007;44(supp3):5102- 5110.

Vallor AC, Antonin MA, Hawes SE, etal. Factors associated with acquisition of persistent colonization by vaginal Lactobacilli.
Role of hydrogen peroxide production. J Infect Dis. 2001; 184:1431- 36.

Page | 34



[55].
[56].
[57].
[58].
[59].
[60].

[61].
[62].

[63].
[64].
[65].
[66].
[67].
[68].
[69].

[70].

[71].
[72].
[73].

[74].

[75].
[76].

[77].
[78].

International Journal of Enhanced Research in Medicines & Dental Care
ISSN: 2349-1590, Vol. 7 Issue 4, April-2020, Impact Factor: 5.375

Klebanof SI, Hillier SI, Eschenbach DA, etal. Control of the normal flora of the vagina HO- generating Lactobacilli. J Infect Dis.
1991;164:94- 100.

Wiesenfield Hc, Hillier SI, Krohn MA, etal. Bacterial vaginosis is a strong predictor of Neisseria gonorrhea and Chlamydia
trichomatis infection. Clin Infect Dis. 2003;36: 663- 68.

Soper DE, Bump RC, Hurt WC. Bacterial vaginosis and Trichomoniasis are risk factors for calf cellulitis after abdominal
hysterectomy. Am J Obstet Gynecol. 1990;63:1016- 23.

McCormak WM. Vulvovaginitis and cervicitis. In: Mandel GL, Bennet JE, Dolin R.edsPrincible

Paladimal HL, Desai UA. Vaginitis, diagnosis, treatment. AmFam physician. 2018;97 (5): 321-9.

Holland J, Young ML, Lee O, Chen S. Vulvovaginal carriage of yeasts other than Candida albicans. Sexually transmitted
infections 2003; 79(3):249-250.

Wolner-Hanssen P, Kreiger JN, Stevens CE et al. Clinical manifestations of vaginal trichomoniasis. JAMA 1989; 264:571-576
Fouts AC, Kraus SJ. Trichomonas vaginalis: re-evaluation of its clinical presentation and laboratory diagnosis. J Infect Dis
1980;141:137-143

Atashili J, Poole C, Ndumbe PM et al. Bacterial vaginosis and HIV acquisition: a meta- analysis of published studies. AIDS
2008;22:1493-1501

Brotman RM, Klebanoff MA, Tonia R et al. Bacterial Vaginosis Assessed by Gram Stain and Diminished Colonization
Resistance to Incident Gonococcal, Chlamydial, and Trichomonal Genital Infection. J Infect Dis 2010;202:1907-1915

Rathod SD, Krupp K, Klausner JD, et al. Bacterial Vaginosis and Risk for Trichomonas Vaginalis Infection: A Longitudinal
Analysis. Sex Transm Dis 2011;38:882-886

Cherpes TL, Meyn LA, Krohn MA, et al. Association between acquisition of herpes simplex virus type 2 in women and
bacterial vaginosis. Clin Inf Dis 2003;37:319-25

Cohen CR, Lingappa JR, Baeten JM et al. Bacterial vaginosis associated with increased risk of female-to-male HIV-
transmission: A prospective cohort analysis among African couples, PLoS Medicine 2012;9:¢1001251

Balkus JE, Manhart LE, Lee J, et al. Periodic presumptive treatment for vaginal infections may reduce the incidence of sexually
transmitted bacterial infections. J Infect Dis 2016;213:1932-7

Haggerty CL, Totten PA, Tang G et al. Identification of novel microbes associated with pelvic inflammatory disease and
infertility. Sex Transm Infect 2016;92:441-6

Persson E, Bergstrom M, Larsson PG, Moberg P, Platz-Christensen JJ, Schedvins K et al. Infections after hysterectomy. A
prospective nation-wide Swedish study. The Study Group on Infectious Diseases in Obstetrics and Gynecology within the
Swedish Society of Obstetrics and Gynecology. Acta Obstet Gynecol Scand 1996; 75(8):757-761

Soper DE, Bump RC, Hurt WG. Bacterial vaginosis and trichomoniasis vaginitis are risk factors for cuff cellulitis after
abdominal hysterectomy. Am J Obstet Gynecol 1990; 163(3):1016-1021

Charonis G, Larsson PG. Use of pH/whiff test or QuickVue Advanced pH and Amines test for the diagnosis of bacterial
vaginosis and prevention of postabortion pelvic inflammatory disease. Acta Obstet Gynecol Scand 2006; 85(7):837-843.

Miller L, Thomas K, Hughes JP, Holmes KK, Stout S, Eschenbach DA. Randomised treatment trial of bacterial vaginosis to
prevent post-abortion complication. BJOG 2004; 111(9):982-988.

Lamont RF1, Nhan-Chang CL, Sobel JD, Workowski K, Conde-Agudelo A, Romero R. Treatment of abnormal vaginal flora in
early pregnancy with clindamycin for the prevention of spontaneous preterm birth: a systematic review and metaanalysis. Am J
Obstet Gynecol. 2011:177-90

Leitich H, Bodner-Adler B, Brunbauer M, Kaider A, Egarter C, Husslein P. Bacterial vaginosis as a risk factor for preter
delivery: a meta-analysis. Am J Obstet Gynecol 2003; 189(1):139-147.

Brocklehurst P, Gordon A, Heatley E, Milan S. Antibiotics for treating bacterial vaginosis in pregnancy. Cochrane Database of
Systematic Reviews 2013 DOI: 10.1002/14651858.CD000262.pub4

Sorvillo F, Kernott P. Trichomonas vaginalis and amplification of HIV-1 transmission. Lancet 1998;351:213-214.

Nasrin Baery, Gholamreza Amin, Mohsen Amin, Roshanak Mokaberinejad, Saeedeh Momtaz, Azizeh Ghasemi Nejad, and
colleagues. Herbal remedies used in treatment of bacterial vaginitis: a mini- review. Indo American journal of pharmaceutical
sciences. 2017,4(11), 3830-3839.

Page | 35



