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Abstract

Relevance. Bacterial vaginosis and desquamative inflammatory vaginitis are one of the most common causes of
patients' visits to gynecologists, primary care providers and emergency care centers. However, many women leave without a
clear diagnosis or experience recurring symptoms despite treatment. The three most common etiologies of vaginitis are
trichomonas, bacterial vaginosis and vulvovaginal candidiasis, which account for about 70% of cases. The remaining 30%
may be related to other causes of vaginitis, including atrophic vaginitis, desquamative inflammatory vaginitis and erosive
vaginal disease.

Aim of this review is to describe the common causes bacterial vaginosis and desquamative inflammatory vaginitis in
order to increase the likelihood of accurate diagnosis, as well as effective and efficient therapy.

Search strategy. The study examined full-text publications in English and Russian, which are devoted epidemiology and
treatment of bacterial vaginosis and desquamative inflammatory vaginitis. In the process of searching for literature, the
following search engines were used: Pubmed, Web of science, Cyberleninka, Google Scholar by keywords. The time period
was designated 2012-2022. 282 publications were identified on this topic. Of these, 52 publications corresponded to the
purpose of our study. Inclusion criteria: Publications of the level of evidence A, B: meta-analyses, systematic reviews, cohort
and cross-sectional studies. Exclusion criteria: summary reports, newspaper articles and personal messages.

Results and conclusions. As a result of numerous studies, it has been established that the vaginal pathway for the
treatment of bacterial vaginosis and desquamative inflammatory vaginitis is not inferior in effectiveness to oral therapy. In
addition, the vaginal route of treatment is more preferable due to the lower likelihood of adverse reactions.More research is
needed to better characterize the cause and treatment of vaginosis and vaginitis. Some studies have shown an improvement
in symptoms with the use of topical clindamycin or steroids; however, the ideal duration of treatment and the superiority of
one remedy over the other have not been established.
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Pestome

AKTyanbHOCTb. bakTepuanbHbIi BarnHO3 1 AECKBAMATUBHBIN BOCMIANMTENbHbI BarMHWT SBMSKOTCSA OGHOM U3 Hanbonee
pacnpoCTPaHEHHBIX NPUYMH BUSUTOB NALMEHTOB K MMHEKOSIOraM, Cryx6am NepBUYHON MEAMLIMHCKON MOMOLLW 1 HEOTOXHOI
nomowy. OfHaKo MHOTMe JKEHLUMHbI yxomaT ©e3 YETKOro AMarHo3a WM WCTbITHIBAIOT NOBTOPSLMECS CUMMTOMbI,
HecMoTps Ha neveHue. Tpemsi Hanbonee pacnpOCTPaHEHHbIMK 3TMOMOTUSIMI BarMHUTA SBMAKTCS TPUXOMOHAZbI,
GakTepmarnbHbIii BarHO3 1 ByNbBOBAriHasnbHbIN kKaHAMA03, Ha 4O KOTOPbIX NpuxoguTes okono 70% cnyyaes. OcTtanbHble
30% moryT ObiITb CBSi3aHbl C [OPYrMMM MPUYMHAMKM BarMHUTA, BKIOYAs aTPOOUYECKUIA BarMHUT, AECKBAMATWBHBIN
BOCManMTENbHbIA BarvHUT 11 3p03MBHOE 3ab0neBaHWe Bnaranuua.

Llenb atoro o63opa - onucaTb 0OWME NpUYMHBLI BakTepuanbHOro BarvHO3a WM [eCKBaMaTMBHOrO BOCMANWUTENbHOMO
BaryHWTa, YT0ObI NOBLICUTL BEPOSITHOCTL TOYHOW AMArHOCTUKY, @ Takke 3PdEKTUBHON N AENCTBEHHON Tepanuu.

Crpaterusi noucka. B uccnenoBaHuM u3yyeHbl MOMHOTEKCTOBbIE MyOnMKALMM Ha aHITIMIACKOM U PYCCKOM Si3blKax,
KOTOpble MOCBSILLEHbI SNMAEMMUONOMAN W NeYeHnto BakTepuanbHOro BarMHo3a W [ECKBAMAaTMBHOMO BOCMANMUTENBHOIO
BarMHuTa. B npouecce noucka nutepaTypbl UCMONb30BaHbI Ccriedyrowme nouckosble cuctembl: Pubmed, Web of science,
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Cyberleninka, Google Scholar no kntoyeBbiM crioBam. BpemeHHoi nepuog 6bin 0603HaveH 2012-2022 rogamu. Mo paHHoi
Teme BbisiBrieHo 282 nybrukauui. W3 Hux Lenu Halero uccrnefoBaHus COOTBeTCTBOBano 52 nybnukauumin. Kpumepuu
gkmoyeHus: Mybnukauum ypoBHS gokasatenbHocTu A, B: MeTa-aHanusbl, cuctemaTnyeckme 0030pbl, KOTOPTHbIE W
nonepeyHble nccnenoBaHus. Kpumepuu UCKIIOYEHUS: KpaTkue OTYETbI, Fa3eTHbIE CTaTbi U IYHbIe COOBLLEHNS.

Pe3ynbTatbl U BbiBOAbl. B pesynbTate MHOTOYMCAEHHBIX MCCIIEAOBaHUIA YCTAHOBMEHO, YTO BRAranuLiHbIi MyTb
neyeHns GakTepuanbHOrO BarvHo3a M JEeCKBAMaTMBHOTO BOCMANUTENbHOrO BarvHUTA He YCTynaeT no SgdeKTMBHOCTH
nepoparncHoit Tepanuu. Kpome Toro, BnaranuwiHblii MyTb NleyeHus sensetcs Gonee npeanoyTUTenbHbIM W3-3a MEHbLUEN
BEPOSTHOCTW ~ pa3BUTUS  NOBOYHBIX  peakumnii. Heobxogumbl  OOMOMHUTENbHbIE  MCCMEROBaHWS, 4TOBbI  nydlle
0XapakTepu30BaTh NPUYMHY W NEYEHME BarMHO3a M BaruHuTa. HekoTopble UCCneaoBaHNs nokasanu yryyleHne CMMNTOMOB
MpU MPUMEHEHNN MECTHOMO KNMHAAMUUMHA WKW CTepoMZOB; OAHAKO upaeanbHas MpOLOSKUTENBHOCTb JIEYEHUS M
NPEBOCXOACTBO OLHOTO CPEACTBA Had APYrUM He Oblnn YCTaHOBMEHbI.

Knrouesnble cnoea: bakmepuasbHbil 8a2UH03, deckeaMamugHbIli 0cnanumerbHbili 8a2UHUM, fIEYeHue.

Ty#ingeme
BAKTEPUANObI BATrMHO3 XXoHE OECKBAMATMUBTbI KABbIHY
BArMHUTLI: TUIMAI EMAEY oA4ICIH TAHOAY. OAEBMETTIK WOy
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Kipicne. baktepuangbl BarvHO3 XsHe AeCKBaMaTMBTI KabblHy BarvMHWUTI MAUMEHTTEpAiH TMHEKONorTapFra, anfallkpl
MeavUmMHarbIk KeMek NpoBanaepnepiHe XaHe Xeden XspaeM opTanbikTapbliHa 6apyblHbIH, eH, ken TapanFaH cebenTepiHik,
Gipi bonbin Tabbinagbl. Ananga, KenmTereH oWengep HaKTbl [WarHo3Cbl3 KeTedi Hemece empenyre KapamacTaH
KanTanaHatblH Genrinepai cesiHei. BaruHnTTiv, €H Ken TapanfaH yL 3TMOMNOrMsACkI-TPUXOMOHanap, 6akrepuanabl BaruHo3
XaHe ByNbBOBarMHanbAbl KaHaumos, Oyn xargannapabiy, wamameHd 70% kypangbl. Kansan 30% BaruHuTTiH Gacka
cebenTepimeH baiinaHbICTbl BONYybl MyMKiH, COHbIH, iLiHAE aTPOMAMbIK BarWHUT, LECKBAMATMBTI KabblHY BarMHWUTI XaHe
KbIHaNTbIH, 3pO3UANbIK aypybl.

Byn wonyabliH, MakcaTbl 42N L/arHO3 KO, COHbIMEH KaTap TUIMAi XaHe TWiMAi Tepanus MyMKIHAIMH apTTbipy yLUiH
OakTepuanbl BaruHo3abliH, XaHe eKkBaMaTUBTI KabbIHy BarMHWTIHIH, annbl cebenTepiH cunatTay 6onbin Tabbinagbi.

I3pey cTpaterusicbl. 3epTTey HakTepuanbl BarvHO3abIH KaHe [eKBaMaTUBTI KaOblHY BarvHUTiHIH, aNMMAEMUONOTMSCH
MeH emzenyiHe apHanfaH arblfilWbIH XaHE OpbIC TingepiHaeri Tonbik MaTiHAI GackinbiMgapasl 3epTTeai. 94ebuerttepai
i3gey GapbicbiHaa keneci isgey xyhenepi kongaHeingsl: Pubmed, Web of science, Cyberleninka, Google Scholar kint
cesgep. YakpIT keseHi 2012-2022 xbingapmeH 6enrinengi. Ocbl Takplpbin BoibiHWa 282 xapusnaHbiM aHblKTangsl.
OnapgablH, iwiHge Gisgiv, 3epTTeyimisain, MakcaTbl 52 GacbinbiMsa Calikec kenpi. Kocy kpumeputinepi: A, B gsnenginik
OEeHTeliHiH, XapusnaHbiMaapsbl: MeTa-Tangaynap, Xyieni wonynap, KOropTTblk XaHe KenpeHeH 3epTTeynep. LUbiwapy
Kpumepulinepi: KbiCKalla ecenTep, ra3eT Makananapbl XaHe xeke xabapnamanap.

Hatuxenep MeH KopbITbiHAbINap. KentereH 3epTTeyneppiH HaTwkeciHae OakTepuanabl BarvMHO34bl XoHe
[eKBamaTuBTi KabblHy BarMHWTIH eMAeyAiH BaruHanmbAbl XOMbl aybl3lwa TepanusiHblH, TUIMAININHEH KeM TyCnewnTiHi
aHbikTangbl. COHbIMEH KaTap, XafFbiMCbI3 peakuusnapgblH naiga 6ony biKTUMangbiFbl a3 GonFaHAbIKTaH, BaruHanbabl
emaey afici aHaFypnbiM Konaiinbl. BarmHo3 MeH BaruHuTTiH, cebebi MeH eMiH akCbl cunaTTay yLiH KOChIMLLIA 3epTTeyrnep
kaxeT. Kenbip 3eptTeynep KeprinikTi KIMHAAMUUWH HEMece CTEPOMATEPAi KonmgaHy KesiHoe CUMMTOMAApPObIH,
KaKcapfaHblH KepCETTi; OereHMeH, empeydiH, MiHCI3 y3aKTblfbl XaHe 6ip KypanablH, eKiHLICIHEH apThbiKWbIMbIFbI
aHblKTanmaraH.

Tylindi ce3dep: bakmepuandsi aguHo3, deckeamamuembi KabbIHF8H 8a2uHUM, eMoey.
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Introduction

The microbiome of a woman's vagina undergoes
various changes during the reproductive cycle and
throughout a woman's life. The vaginal microbiome of
women of reproductive age is mainly affected by the effect
of estrogen on vaginal epithelial cells, the predominance of
lactobacilli and low pH. The vaginal microbiome is
temporarily affected by a number of factors, such as the use
of antimicrobial drugs, sexual activity and menstruation, all
of which call into question our understanding of the dynamic
patterns of vaginal flora [9, 15]. The four CST are
dominated by lactobacillus species (producing lactic acid):
Lactobacillus crispatus, L. gasseri, L. iners or L. jensenii.
One type (CST IV) is characterized by low concentrations or
absence of lactobacilli and high concentrations of obligate
or facultative anaerobic flora[50]. This CST is associated
with  both  bacterial vaginosis and desquamative
inflammatory vaginitis. L. crispatus, L. gasseri and L.
jensenii are usually found as the sole or predominant
microorganism in the vaginal microbiome, whereas L.
infection usually occurs as a component of polymicrobial
vaginal flora, often turning into bacterial vaginosis [4]. L.
crispatus excludes other organisms due to the low pH due
to the strong production of lactic acid along with hydrogen
peroxide and specific host antimicrobial proteins called
defensins [15, 16].

Lactobacilli  producing  hydrogen  peroxide are
associated with a decrease in the level of vaginal
proinflammatory cytokines. The low pH associated with
lactobacilli may be an evolutionarily chosen trait for
protection against sexually transmitted infections and other
infections [2], since a medium with a low pH level noticeably
suppresses bacterial growth. Lactobacilli producing
hydrogen peroxide account for 70 to 90%, and predominate
in the normal vaginal flora, [5].

Vaginal discharge can be caused by various causes -
physiological, infectious, inflammatory, tumor or iatrogenic
[44]. Sexually transmitted infections (STls) in women with
secretions, they have different etiologies and include
bacterial (gonococcal and non-gonococcal cervicitis, the
latter caused by Chlamydia trachomatis and Mycoplasma
genitalium), protozoal (vaginal trichomoniasis caused by
Trichomonas vaginalis) and viral infections (progenital
herpes caused by herpes simplex) [42, 49]. Some vaginal
discharge is characterized by dysbiosis, i.e. an unbalanced
state of the endogenous vaginal microflora. This is often,
though not always, accompanied by a predominant
overgrowth of pathogenic bacteria and/or yeast. While
excessive growth of Candida spp. leads to vulvovaginal
candidiasis (VVC), vaginal dysbiosis associated with
bacterial imbalance, usually referred to as bacterial
vaginosis (BV), characterized by excessive growth of
anaerobic organisms such as Gardnerella vaginalis,
Prevotella spp., Atopobium vaginae and others [29]. BV has
been reported to be the most common cause of vaginal
dysbiosis and abnormal discharge in women of childbearing
age, as well as in peri- and postmenopausal women [42].
As a rule, this is a non-inflammatory condition, so it is called
vaginosis instead of vaginitis [25, 42].

Search strategy. The study examined full-text
publications in English and Russian, which are devoted
epidemiology and treatment of bacterial vaginosis and
desquamative inflammatory vaginitis. In the process of
searching for literature, the following search engines were
used: Pubmed, Web of science, Cyberleninka, Google
Scholar by keywords. The time period was designated
2012-2022. 282 publications were identified on this topic. Of
these, 52 publications corresponded to the purpose of our
study (Table 1).

Databases Pubmed, Web of Science, SCOPUS, Elibrary

282 articles

Results and discussion

Bacterial Vaginosis

It has been proven that the normal ecosystem of the
vagina is very important for the treatment and prevention of
both various genital infections (including STIs) and urinary
tract infections. The normal vaginal microbiota in women of
reproductive age is dominated by species of the genus
Lactobacillus, especially those that produce hydrogen
peroxide, with L. crispatus, L. gasseri and L. jensenii being
predominant, reaching values from 107 to 108 CFU/g.
vaginal discharge[8]. Vagina in healthy women it is
inhabited by 0-4 species of lactobacilli, and the combination
of species in women is different. It is believed that these

lactobacilli protect the vagina from colonization by
pathogens, mainly preventing their attachment to the
vaginal epithelium, blocking its receptors, and preventing
their reproduction due to the production and excretion of
H202, lactic acid and bacteriocins[38]. Not all Lactobacillus
strains express these properties with the same intensity, but
there are huge differences between species and even
between strains of the same species. The intensity of these
properties has led to the use of some strains as probiotics.
Lactobacilli, although predominant, are not the only
components of the normal vaginal microbiota, but coexist
with several species, most of which are anaerobic
(prevailing over aerobic in a ratio of 10 to 1) [45]. The
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vaginal microbiota is not a static population, but is in a
dynamic state, in which the types and levels of populations
constantly fluctuate under changing conditions. These
changes are caused by both endogenous factors (such as
age, menstrual cycle or pregnancy) and exogenous factors
such as sexual intercourse, the use of antibiotics, tampons
and contraceptives[30].

The definition of bacterial vaginosis is as follows: a
condition with symptoms of abnormal vaginal discharge,
unpleasant odor, irritation, itching or burning. Common
causes of bacterial vaginosis are vulvovaginal candidiasis
and trichomoniasis. Bacterial vaginosis occurs in 40-50% of
cases when the cause is identified, while vulvovaginal
candidiasis accounts for 20% to 25%, and trichomoniasis -
from 15% to 20% of cases. Non-infectious causes, including
atrophic, irritating, allergic and inflammatory agents, are
less common and account for 5% to 10% of cases of
bacterial vaginosis [2, 6]. The diagnosis is made using a
combination of symptoms, the results of a physical
examination and desk or laboratory testing. Bacterial
vaginosis is traditionally diagnosed using Amsel criteria,
although Gram staining is the diagnostic standard. New
laboratory tests that detect Gardnerella vaginalis DNA or
vaginal fluid sialidase activity have similar sensitivity and
specificity to Gram staining [24]. Bacterial vaginosis is
treated with oral metronidazole, intravaginal metronidazole
or intravaginal clindamycin. Vulvovaginal candidiasis is
diagnosed using a combination of clinical signs and
symptoms with potassium hydroxide microscopy; DNA
probe testing is also available. Seeding can be useful for
the diagnosis of complicated vulvovaginal candidiasis by
identifying nonalbicidal strains of Candida. Treatment of
vulvovaginal candidiasis includes oral fluconazole or topical
azoles, although only topical azoles are recommended
during pregnancy. The Centers for Disease Control and
Prevention recommends testing for nucleic acid
amplification to diagnose trichomoniasis in women with
symptoms or high risk. Trichomoniasis is treated orally with
metronidazole or tinidazole, and sexual partners of patients
should also be treated. Treatment of non-infectious vaginitis
should be directed to the root cause [33]. Atrophic vaginitis
is treated with hormonal and non-hormonal methods of
treatment. Inflammatory vaginitis can improve with topical
application of clindamycin, as well as with the use of
steroids [52].

Vaginitis is characterized by vaginal symptoms,
including discharge, unpleasant odor, itching, irritation or
burning. Most women have at least one episode of vaginitis
during their lifetime, making it the most common
gynecological diagnosis in primary care. Studies have
shown a negative impact on the quality of life of women with
vaginitis, with some women expressing anxiety, shame and
concern about hygiene, especially in those with recurrent
symptoms [5].

The most common causes of vaginitis are bacterial
vaginosis, vulvovaginal candidiasis and trichomoniasis.
Bacterial vaginosis is the cause in 40-50% of cases when
the cause is identified, with vulvovaginal candidiasis ranging
from 20% to 25%, and trichomoniasis - from 15% to 20% of
cases. Non-infectious causes, including atrophic, irritating,
allergic and inflammatory vaginitis, are less common and
account for 5% to 10% of cases of vaginitis [52].

Diagnosis.

The use of two standardized, reproducible diagnostic
tests based on the use of vaginal smears has become one
of the most effective methods for the diagnosis of bacterial
vaginosis. The first test is based on laboratory data, gram
staining for vaginal flora; the second is a bedside
microscopic test with a wet nozzle for the presence of
vaginal evidence cells. [34, 35]. Tip cells are epithelial
squamous cells covered with coccobacilli in the absence of
rods; the absence of rods indicates the absence of
lactobacilli. These tests have been introduced into clinical
practice and are widely used to determine whether bacterial
vaginosis is present. A vaginal pH of less than 4.7 provides
an easy-to-read cutoff value to distinguish between normal
flora and bacterial vaginosis and is used to exclude
bacterial vaginosis[27]. A recent study confirmed the use of
a molecular nucleic acid amplification research test, which
has been approved by the Food and Drug Administration for
the diagnosis of bacterial vaginosis and other vaginitis
syndromes [15, 20]. Quantitative polymerase chain reaction
assays for the diagnosis of bacterial vaginosis are based on
the detection of predominant organisms associated with
bacterial vaginosis, such as G. vaginalis, A. Vaginae and
mobiluncus species. In a study involving 1,740 patients with
symptoms, the performance of a nucleic acid amplification
test to detect bacterial vaginosis compared to the reference
method (combined results of vaginal Gram staining and
wet-mount microscopy) was acceptable (sensitivity 90.5%;
specificity, 85.8%). However, the test requires additional
verification [15, 47].

Pathogenesis.

Bacterial vaginosis is considered a biofilm infection due
to a dense polymicrobial biofilm consisting mainly of G.
vaginalis, which adheres to the epithelium of the vagina
[19]. The biofilm of A. Vaginae is always present together
with the biofim of G. vaginalis[22, 39], and a higher
bacterial load of G. vaginalis and A. Vaginae increases the
likelihood of biofilm formation. The vaginal biofilm appears
to create a favorable anaerobic environment for other
obligate anaerobic bacteria[22]. An important conclusion
related to complications of the upper genital tract is that half
of women with bacterial vaginosis also have a bacterial
vaginosis-related biofilm covering the Endometrium [46].
The fact that this biofim rises to the endometrium may
explain the link between adverse pregnancy outcomes,
pelvic inflammatory diseases and bacterial vaginosis.
However, the exact role of biofilm in relation to infectious
diseases of the upper genital tract remains uncertain [7].
For example, the endometrial cavity in most women is not
sterile, and the presence of low levels of bacteria in the
uterus is not associated with clinically significant
inflammation [28]. A striking 1,000-fold increase in
potentially virulent bacteria in women with bacterial
vaginosis compared to women with healthy vaginal flora
may explain the association of bacterial vaginosis with
infection of the upper genital tract [14].

Bacterial Vaginosis and Other Sexually Transmitted
Infections.

Bacterial vaginosis not only contributes to the
occurrence of sexually transmitted infections, but also
transmits other infections, such as infections caused by the
human immunodeficiency virus (HIV). In women with
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bacterial vaginosis, CD4-T cells are recruited into the
mucous membrane of the lower genital tract [1, 18]. Among
HIV-infected women, the amount of HIV in the vaginal
secretions of women with bacterial vaginosis significantly
increases compared to HIV in the vaginal secretions of
women without bacterial vaginosis [43]. The vaginal
microbiome associated with bacterial vaginosis also
inactivates the local microbicide tenofovir, which is used to
prevent HIV transmission [23]. Chlamydia trachomatis
infection is closely related to bacterial vaginosis [3, 4].
Cervicitis associated with chlamydia increases the amount
of discharge from the cervix. This increase, in turn, can
change the ecosystem of the vagina, promoting the growth
of anaerobic microorganisms. Thus, controlling the

incidence of C. trachomatis can prevent bacterial vaginosis,
possibly explaining why efforts to combat C. trachomatis
have had a disproportionately positive effect on reducing
the incidence of inflammatory diseases of the pelvic organs
[40].

Treatment.

Table 1 shows the recommendations of the Center for
Disease Control and Prevention for the treatment of
bacterial vaginosis [51]. The recommendations include
various schemes of oral or vaginal administration of
metronidazole or clindamycin. Oral metronidazole, topical
metronidazole and topical clindamycin show the same
efficacy, and oral metronidazole has a large number of side
effects.

Table 1.
Treatment Guidelines for Bacterial Vaginosis.*
Treatment | Regimen
Recommended treatments
Metronidazole 500 mg per os twice a day for 7 days
Metronidazole 0.75% gel One applicator (5 g) intravaginally once a day for 5 days
Clindamycin 2% cream One applicator (5 g) intravaginally at bedtime
for 7 days
Alternative treatments
Tinidazole 2 g per os once a day for 2 days
Tinidazole 1 g per os once a day for 5 days
Clindamycin 300 mg per os twice a day for 7 days

Clindamycin ovules

100 mg intravaginally at bedtime for 3 days

* The guidelines are from the Centers for Disease Control and Prevention[51]

A. vaginae, which is often resistant to metronidazole,
suggests a high risk of relapse, suggesting that
metronidazole is not an ideal empirical remedy. The exact
relationship of bacterial biofilm associated with vaginosis
with ineffective treatment is unknown. However, it is likely
that biofilm infection is difficult to eradicate with
antimicrobial therapy. The role of probiotics as additional
agents in the treatment of bacterial vaginosis is under study
[22]. In one study, oral lactobacilli in combination with
metronidazole were more effective than metronidazole
alone in the treatment of bacterial vaginosis [35].

Desquamative Inflammatory Vaginitis

Desquamative inflammatory vaginitis can occur in
women of different ages, the disease is more common. It is
caused by bacteria, yeast, viruses, parachites and other
microorganisms. Some sexually transmitted infections
(STIs) can also lead to vulvovaginitis. Environmental
factors, such as poor personal hygiene and allergens, can
also contribute to the occurrence of this disease. Candida
Albicans, the causative agent of yeast infection, is the most
common cause of vulvovaginitis in women of all ages. The
use of antibiotics can lead to yeast infection, because at this
time normal fungal bacteria that live inside the vagina are
destroyed. Fungal infections usually cause itching in the
genitals, the appearance of whitish discharge from the
vagina. Another cause of vulvovaginitis is bacterial
vaginosis, which is characterized by rapid growth of certain
types of bacteria in the vagina. With bacterial vaginosis,
grayish, fishy secretions may be released from the vagina.
Trichomonas vaginitis, one of the most common sexually
transmitted infections (STDs), is also a common cause of
the disease. This infection leads to itching of the genitals,
the appearance of an unpleasant vaginal smell, the release

of yellow-gray or greenish secretions from the vagina.
Bathing in the bath, soap, intra-vaginal contraceptives,
sprays and perfumes can also cause irritation, itching,
rashes in the area of the genitals, clothing that is too dense
or whose fabric does not absorb moisture can also
contribute to the appearance of rashes. Inflamed tissues
are more susceptible to infection than healthy ones, and
many infections caused by microorganisms grow in a warm,
humid, and dark place. In addition to contributing to the
occurrence of vulvovaginitis, these factors also extend the
recovery period. Lack of estrogens in the case of menstrual
cessation can lead to dryness of the vagina and thinning of
the skin of the vagina and vulva, which also leads to itching
and burning in the genitals. Some skin diseases can cause
chronic irritation and itching in the vulva area. Foreign
objects, such as a tampon placed for too long, can also
cause irritation and itching of the vulva, as well as an
unpleasant smell. Non-specific vulvovaginitis (the exact
cause of which is not determined) can occur at all ages, but
most often occurs in young girls before puberty. After
puberty, the environment inside the vagina becomes acidic,
which usually prevents the passage of infection. Non-
specific vulvovaginitis can occur in girls who do not observe
personal hygiene, it is characterized by a smelly, brownish-
green discharge and irritation of the vulva mucosa, vagina.
This condition is usually associated with the rapid growth of
bacteria present in the feces. These bacteria pass from the
rectum to the vagina when they are rubbed back and forth
after the stool is removed. If girls have unusual infections
and recurrent, unexplained manifestations of vulvovaginitis,
there are doubts about sexual assault.  Neisseria
gonorrhoeae is a microorganism that causes gonorrhea. It
is a causative agent of gonococcal vulvovaginitis in girls
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who have sex. Gonorrhea, which occurs due to vaginitis, is
a disease that occurs through the genital tract. If laboratory
tests confirm this diagnosis, it is advisable to conduct an
examination of young girls for sexual abuse [11]. However,
the term “desquamative inflammatory vaginitis" has priority
and was first introduced in 1965 by Gray and Barnes. The
term “aerobic vaginitis" was introduced in 2002 in relation to
a disease caused by an abnormal vaginal microbiome,
genomically defined as CST IV.The published literature on
desquamative inflammatory vaginitis is still surprisingly
limited, consisting mainly of retrospective case series or
brief reviews [35].

Cause.

The main cause that causes desquamative
inflammatory vaginitis is unknown, but it is dysbiosis of the
normal vaginal microbiome associated with inflammation. In
desquamative inflammatory vaginitis, the vagina is
colonized by facultative bacteria, and not by obligate
anaerobic bacteria that colonize the vagina in bacterial
vaginosis. The microflora in desquamative inflammatory
vaginitis usually consists of E. coli, Staphylococcus aureus,
group B streptococcus or fecal enterococcus [11]. The
microbiome of desquamative inflammatory vaginitis has
also been sufficiently studied, as has the microbiome of
bacterial vaginosis. Desquamative inflammatory vaginitis
can also be a systemic inflammatory syndrome that causes
inflammation of the vagina, leading to abnormal vaginal
flora. As with bacterial vaginosis, understanding the
mechanism underlying the loss of vaginal lactobacilli should
shed light on the pathogenesis of desquamative
inflammatory vaginitis[32].

Symptoms and Signs.

Signs and symptoms of desquamative inflammatory
vaginitis include purulent vaginal discharge and a strong
inflammatory reaction. Vaginal discharge is uniform and
yellowish, without a fishy smell. In severe cases, there is
irritation of the vulva and erythema of the vaginal mucosa

with exotic lesions or erosions. Symptoms may last for a
long time and fluctuate, indicating a chronic or recurrent
natural history [21].

Epidemiology.

In several studies that systematically analyzed the
prevalence of desquamative inflammatory vaginitis among
pregnant or non-pregnant women, the indicators ranged
from 2 to 20%. One of the important limitations of
epidemiological studies was the lack of standardized
biomarkers for the diagnosis of desquamative inflammatory
vaginitis [26]. The insufficiency of explicit diagnostic
methods is compounded by the fact that the existence of
this condition has not been universally recognized by
clinicians. In  our experience, highly symptomatic
desquamative inflammatory vaginitis is relatively rare, while
a less symptomatic form of vaginal dysbiosis, characterized
by a decrease in the number of lactobacilli, an increase in
the number of facultative bacteria and inflammation, is
much more common. To what extent this dysbiosis turns
into a symptomatic disease remains to be determined [17].

Diagnosis.

Examination of vaginal secretions under a microscope
finds an increase in inflammatory cells and parabasal
epithelial cells, and the vaginal flora is usually abnormal,
with an increased pH.63. Diagnosis at the place of medical
care is based on the presence of an increased number of
leukocytes and parabasal epithelial cells [13, 31].
Microscopic examination of wet-coated preparations is the
preferred method of diagnosis of desquamative
inflammatory vaginitis,since Gram staining of the vaginal
flora does not distinguish between bacterial vaginosis and
desquamative inflammatory vaginitis. The use of
conventional vaginal cultures is not recommended [36].

Treatment.

Recommended approaches to the treatment of
desquamative inflammatory vaginitis are presented in Table
2 [37].

Table 2.

Treatment Recommendations for Desquamative Inflammatory Vaginitis.*

Treatment |

Regimen

Recommended treatments

Clindamycin 2% cream

Intravaginally daily at bedtime for 1 to 3 wk; consider maintenance therapy once or
twice a week for 2-6 mo

Topical glucocorticoid

Hydrocortisone, 300-500 mg a week for 2-6 mo

Intravaginally daily at bedtime for 3 wk; consider maintenance therapy once or twice

Clobetasol propionate

Intravaginally daily at bedtime for 1 wk (duration not evidence-based)

Alternative treatments

Fluconazole

150 mg per os once a week as maintenance therapy

Topical vaginal estrogen Twice a week

*The recommendations are from Reichman and Sobel [37].

The above treatment options have not been properly tested
in randomized clinical trials. Metronidazole is ineffective in
desquamative inflammatory vaginitis, and the ineffectiveness of
metronidazole treatment in women with bacterial vaginosis may
indicate desquamative inflammatory vaginitis. Clindamycin is
active against a wide range of facultative bacteria associated
with desquamative inflammatory vaginitis, and also has an anti-
inflammatory effect[12]. In clinical practice, topical clindamycin,
often used as a long-term maintenance therapy, seems to be
an effective method of treating severe forms of desquamative
inflammatory vaginitis. Maintenance therapy once a week is

usually used to reduce the risk of relapses or exacerbations
[48]. An observational study has shown that topical application
of 2% clindamycin, with or without 10% hydrocortisone, is
useful in the treatment of severe desquamative inflammatory
vaginitis. Women with desquamative inflammatory vaginitis
characterized by a severe parabasal cell component may
benefit from intravaginal use of estrogens as maintenance
therapy [10, 41].

Conclusion

The ecosystem of the human vagina is very dynamic.
The vaginal microbiome can affect host physiology, and
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host physiology can affect the vaginal microbiome.
Research is needed to better understand the interactions
between the vaginal microbiome, host physiology,
reproduction, and host defense. Recent genomic studies
have expanded our knowledge of the vaginal microbiome.
Future research based on genomic, proteomic and
metabolomic methods may ultimately have a significant
impact on women's reproductive health. Mechanisms that
initiate and maintain colonization by vaginal lactobacilli,
especially L. crispatus, in women of reproductive age needs
clarification. New biomarkers of abnormal vaginal
microbiome are needed for clinical  practice.
Microorganisms of the vaginal microbiome alter the innate
immune response and barrier properties of the human
vaginal epithelium. A significant increase in vaginal pH and
violation of immune barriers increase susceptibility to
sexually transmitted infections,and this, in turn, increases
the burden of diseases caused by an abnormal vaginal
microbiome. Understanding that the mechanisms that
initiate and maintain a healthy vaginal microbiome will be
important for the development of improved treatments for
bacterial vaginosis and desquamative inflammatory
vaginitis, as well as effective local microbicides for the
prevention of HIV infection and other sexually transmitted
infections.
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