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ABSTRACT

Background:

Preterm birth is an enormous challenge faced bietiisans. PPROM is appraised to
complicate 3% of pregnancies and is the biggedtriboing cause to spontaneous PTB. The
presence of an abnormal vaginal microflora in egrlggnancy is a risk factor for PPROM,
preterm delivery and PROM.

Objectives:

This study was conducted to determine the cormeldbietween vaginal dysbiosis in
14" weeks and 26'" weeksof pregnancy and subsequent development of PPREROM
and Spontaneous preterm birth.
Methodology:

This is an Observational longitudinal study conddcin KAHER’s Dr. Prabhakar
Kore Charitable Hospital and the women attendinterzatal clinic in the department of
obstetrics and gynecology who met inclusion critevere recruited and 2 high vaginal swabs
were taken from the posterior fornix of vagina. $stab was used for Gram staining for
Nugent scoring followed by incubation for aerobidtare. 2nd swab was used for fungal
culture. Pregnancy outcome of all these patients neted. Outcome was correlated to
microbiological profiling done in early pregnancy.
Results:

110 participants were analysed. 20 (18.18%) padidis had vaginal dysbiosis on nugent
scoring (>3) and out of which 1 participant had PRR (p=0.3448), no participants had
PROM(p=0.2199) and 11 participants had spontanpoeterm birth(p<0.001). No vaginal dysbiosis
noted on aerobic and fungal culture was associaidd PPROM,PROM and Spontaneous preterm

birth.



Conclusion:
There is no significant association of PPROM or RR®ith Nugent score, Aerobic culture
and Fungal culture. But there is a significant elation of Abnormal Nugent scoring with

Spontaneous Preterm labour.

Keywords: PPROM, PROM, Vaginal dysbiosis, PTB (Pretrm birth)
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Introduction

1. INTRODUCTION

Preterm birth (PTB) is an enormous challenge fadmgdbstetricians in the
current era. It is the world’'s preeminent cause cbfldhood mortality and is
responsible for almost 80% of all neonatal morly{dit leading to major financial and
emotional burden to families and society. Pretergigbour rupture of membranes
(PPROM) describes spontaneous rupture of the fetambranes prior to the
completion of 37 weeks of gestation and beforedhset of labor (2). PPROM is
appraised to complicate 3% of pregnancies andesbthgest contributing cause to
spontaneous PTB(3), with 80% of them delivering hwit nine days and the
staggering majority before 37 weeks. PROM/PPROMagsociated with neonatal
mortality and morbidity. It includes prematurity,eonatal infections including
necrotizing enterocolitis, sepsis, respiratory réss syndrome, intraventricular
hemorrhage, periventricular leukomalacia, cerepedsdy, retinopathy of prematurity
and endocrinological problems including hypoglycantransient low hypothyroid
levels (4). Inspite of various research effortdjngating the causes of PPROM are

inadequate and the incidence continues to be onsh®n a global scale (5,6).

Bacterial vaginosis/ Vaginal Dysbiosis
Pathogens ascend to the uterus

Initiation of inflammatory cascade

LPS 2 LPS

LTA

Amniotic Auid
¥ ¥ . ¢ \ y |
Epithelial Cells Amnion

s Membrane weakening -
Mesenctymal Cells 1

MMP-2, -9

I

TNFa—  PGE,

Ascending bacterial endotoxins

Premature Contraction

Preterm Labour

Figure 1. Pathogenesis of preterm birth. (Adapted from (7))
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Introduction

It has been long appreciated that the vaginal rhiat@omposition is critical
in maintaining a normal physiological status foe thost and its involvement is
regarded as indispensable for successful repramh{8). Since women of diverse
races have a singular vaginal microflora with regiovariations which makes a
global concept of normal vs. dysbiosis of vaginatnsbiome debatable(9). Vaginal
microflora is affected by age, menstrual cycle,uséxactivity, gestational status, and
contraceptive use(10).Vaginal flora is normally dioated by lactobacilli chiefly in
women of European lineage vs. African American woft#&). These microbes
provide the host vagina protection from conceiva#ifhogenic microbes that may
lead to urinary tract infections and sexually traiiged diseases(12). Modifications in
the vaginal microbiota, counting in deficient ldmagilli abundance and elevated
facultative and anaerobic organism populations adl, wesulting in bacterial
vaginosis, predisposes the host to numerous conditiike low birth weight and

heightened risk of incurring bacterial infectiod8).
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Gardneralla vaginalis, Mycop h Mobiluncus
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spp, Fusobacterium spp, and Porphyromonas spp

Lactobacilli dominance with different specie
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Figure 2: Normal vaginal flora vs. Bacterial vaginosis (Atepfrom (14))
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Introduction

Nonetheless, the vaginal microbiome is also maodliflaring pregnancy, with
limited microbial diversity with a predominance afctobacillus species (15).
However, modified vaginal microbiota with lactobidhadequacy especially during
pregnancy may culminate in the induction of redumdaflammation and preterm
labor (16). Since the vaginal microbiome plays &ical role during embryo
implantation, it is not unanticipated that bacteraginosis is more prevalent in

infertile women and associated with decreased atesnception(17, 18).

Menstruation

Sexual activity

Excessive douching
Antibiotic exposure

Local and systemic infections

I Pregnancy and post-partum period |

W e
oVVg;'VQ | s ee T
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Bacteral vaginosis
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Increased iIncdence of HPV, HSV, HIV, Candidiass
Adverse pregnancy outcomes

Oncogenesis

Figure 3: Risk factorsfor alteration in vaginal microbiome and consequences of
dysbiosis. (Adapted from (19))

A widely held rationale is that a percentage of PRRcases are caused by
colonization of the vagina by pathogenic bactehat tstimulate the innate immune

systent3,20) triggering an inflammatory response (21-24) thatl$eto anachronistic
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I ntroduction

remodelling and disruption of fetal membrane contpos and eventually, untimely
rupture(25-27). In agreement with this hypothessent investigative studies using
techniques that do not rely on cultures have shihahdecreasebactobacillus spp.
abundance and heightened bacterial diversity essecaged with PPROM and PTB.
In comparison, healthy pregnancy is characterizedtable, low (28—-30) abundance
and low diversity community structures monopolisggdLactobacillus spp.(31-33).
The aforementioned findings are in concurrence wi#vious culture-based studies
that reported deficiency dfactobacillus spp. and polymicrobial establishment in the
vagina as risk factors for PPROM and PTB (34-36ha recent study of 250 pregnant
women, Brown et al. have shown that vaginal baaiteronfiguration defined by
Lactobacillus spp. depletion and rich diversity were observalier o the rupture of
fetal membranes in approximately one-third of cé&@sLactobacillus spp. depletion
and high diversity were absent in women who latelivdred at term without
complications. However, the juncture during thegp@ncy when vaginal bacterial
architecture shifts toward a high-diversity statevomen who subsequently PPROM
remains elusive.

Given the high prevalence and sociological impdcpreterm birth and the
widely documented correlation of vaginal dysbiosith preterm delivery, this study
has been attempted to determine the correlatiomdest vaginal dysbiosis in the early

second trimester of pregnancy and its associatitntive development of PPROM.
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OBJECTIVE

Primary objective-

To determine the correlation between vaginal dysbiosis in 14+0/7 weeks to 20+6/7

weeks of pregnancy and subsequent development of PPROM.

Secondary objective-

To assess the correlation between vaginal dysbiosis in 14+0/7 weeks to 20+6/7 weeks

of pregnancy and subsequent development of PROM and Spontaneous preterm birth.
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Review Of Literature

2. REVIEW OF LITERATURE

Childbirth that occurs at less than 37 weeks ofages is known as preterm
delivery; however, the cut-off to determine the Ig@stational age varies based on the
location(37). The occurrence rate of preterm delkghas risen despite advances in
the knowledge of mechanisms of preterm labor ardigk factors associated with it.
The introduction of numerous public health and roaldinterventions designed to
reduce preterm birth have been of little avail ao (87,38). Preterm births can be
regarded as a cause for 75% of perinatal mortahty also for greater than half the
long-term morbidity (39). Even though most pretdmabies survive, they have an
increased risk of neurodevelopmental impairments @her systemic complications
(40). Important obstetric harbingers to preternthbare: (1) delivery due to maternal
or fetal indications, in which the delivery is athinduced or the baby is delivered by
prelabour cesarean section; (2) spontaneous préabonwith membranes still intact;
and (3) preterm premature rupture of the membréPBROM), regardless of vaginal

delivery or C-section (Figure-4)(41)

The extent of the effect of the contributory causégreterm births dfers
based on the ethnicity. Spontaneous preterm bgtmost frequently caused by
preterm labor in white women but by PPROM in blaskmen (42). Multiple
gestations inherent in assisted reproductive tdogies too are an important
contributor to the overall increase in the incidenaf preterm births. Singleton
pregnancies after in-vitro fertilization too areratreased risk of preterm birth(43).
Recently, preterm labor has been understood todyadrome established by multiple
mechanisms, like infection, uterine overdistensigrroplacental ischemia stress, and
other immunologically mediated processes (44). Audating evidence suggests that

a number of risk factors interact to cause a ttemmsifrom uterine repose toward
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preterm labor or PPROM. Many of the risk factorplicated in preterm birth result
in increased systemic inflammation and stimulatibthe infection or inflammatory
pathway which might be able to partially explaimnm&oof the preterm births (45).
Many maternal or fetal characteristics are assediatith preterm birth, including
maternal demographic details, nutritional statusgpancy history, current pregnancy
statistics, psychological characteristics, infattioterine contractions and cervical

length, biological and genetic markers (46).

Delivery because of
Spontaneous maternal or fetal

preterm labour — / infections

Premature preterm rupture
of the membranes (PPROM)
Preterm labour

Figure-4: Obstetric precursors of preterm birth (Adaptehf(37))

It has been reported by Mercer and colleagueswitbaten with a history of
preterm deliveries have a 2-5—fold increased nskife same in their next pregnancy
(47). The risk of successive preterm birth is isedy related to the gestational age of
the previous preterm birth. The etiology of theumeence is not always clear, but

women with a history of spontaneous preterm bidhs far more likely to have
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ensuing spontaneous preterm births; women with ethpketerm births tend to repeat
such births(48,49). Perpetual intrauterine infextiocan possibly explain many
repetitive spontaneous preterm births (49). Disardéndicated as having a
contributing effect on preterm births, like obeslypertension or diabetes, frequently
prevail between pregnancies. Almost all multiplstggons with a higher number of
fetuses will result in preterm delivery. Uterineeodistension, leading to contractions
and PPROM, is believed to be the cause for spoateng@reterm births in such
scenarios (44). Severe fluctuations in the volufnanoniotic fluid—oligohydramnios
or polyhydramnios —are associated with pretermraa PPROM.

Intrauterine infection is an incessant and critioalchanism leading to preterm
birth (50,51) Intrauterine infections lead to preterm labour atdivation of the innate
immune system (44). It is evident from microbiolei studies that intrauterine
infections account for 25-40% of preterm births)(51

Pattern-recognition receptors which elicit the ask of inflammatory
chemokines and cytokines help the recognition araurganisms. The production of
prostaglandins, matrix-degrading enzymes, and oth#ammatory mediators is
brought about by the proinflamatory cytokines aralficrobial endotoxins. Uterine
contractions are stimulated by prostaglandins wawedegeneration of extracellular
matrix in the fetal membranes results in PPROM(#¥,Bccruing evidence indicates
that intra-amniotic infection is a protracted pree€51). Women who are positive for
U Urealyticum in amniotic fluid cultures or PCR analysis at the-tnimester genetic
amniocentesis, frequently are at risk of havingn$goeous preterm labor or PPROM
after the procedure (52-54). Genital MycoplasmaisgeandU urealyticum are the
most commonly reported microorganisms in the anmioavity apart from other

organisms that have been identified (55-58). Lowaritgl tract microorganisms,
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such asStreptococcus agalactiae, which are otherwise common, are rarely seenean th
amniotic cavity before membrane rupture (51,59)e Trequent absence of overt
clinical signs of infection and chronic nature oftrauterine infections can be
explained by the fact that the genital mycoplasaras other organisms observed in

the uterus before membrane rupture are typicalwhiirulence (51).

Intrauterine infection can be limited to the deedwspread to the chorio-
amniotic space, and enter the amniotic cavity dred fetus (44,51). The amniotic
cavity is generally devoid of bacteria, howeveg implication of microorganisms in
the membranes requires more clarity. In approximdibo of non-laboring women
undergoing indicated C-section delivery with intas¢émbranes, bacteria have been
cultured from the chorioamnion (51).Fluorescencsiin hybridization analysis with
a bacterial DNA (the 16S ribosomal RNA) specifiolpe has detected bacteria in the
membranes of almost 70% of women undergoing eled@isection at term (60).The
aforementioned observations suggest that the pressrbacteria in the chorioamnion
membranes alone is notffigient to cause any inflammatory cascade, preteror,lab
and preterm delivery (60).Nonetheless, bacterigdhen membranes and a related
inflammatory response in the amniotic fluid have beéetected in more than 80% of
women in early preterm labor with intact membraméso underwent c-section
delivery (44). Thus, bacterial infection probabdya predisposing factor for preterm

birth.

Microorganisms can achieve entry into the amnioéieity by: (1) moving up
from the vagina and the cervix;(2) haematogenoussednination across the
placenta;(3) accidental insertion at the time ohsive diagnostic procedures; and (4)

by retrograde advancement through the fallopiaegyBigure 5)(51,61).
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Retrograde from

abdominal cavt

Amniocentesis

Haematogeneously
through placenta

e
220505 0.90:004'"
2205200084

Ascending from vagina

Figure 5: Possible pathways of intrauterine infections. (gtdd from (37))

The most common access way is the ascending raatehe vagina and

cervix. Even though it is widely believed that asceccurs during the second

trimester, the definite timing is unidentified; semwomen have endometrial

colonization without any related manifestationsdbefpregnancy(62). Irrespective of

the timing colonization occurrence, it is hypotlzesi that at 20 weeks gestation when

the membranes become firmly applied to the decitimcally creating an abscess,

only then do the colonized women manifest symptand progress to early preterm

birth (51).

Fetal infection is the most extreme and severeestaly ascending intrauterine

infection. It has been reported by Carroll and eadiues that fetal bacteraemia is
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observed in 33% of fetuses with positive amniotigdflcultures against 4% with
negative cultures(63). Another investigative stublgs evidenced that genital
mycoplasma species were observed in 23% of umbidmal cultures from children
born prior to 32 weeks gestation(64). Both the exftentioned studies suggest that
subclinical fetal infection is considerably morarooon than customarily recognized.
The microbial incursion of the amniotic cavity isie and again associated with intra-
amniotic inflammation and a fetal inflammatory feedba(65,66). The fetal
inflammatory cascade has been associated with get ohpreterm labor, fetal injury,
and long-term handicaps like cerebral palsy, petiveular leucomalacia, and chronic

lung disease(67—-69).

Bacterial vaginosis is a disorder defined by theratt microbial ecosystem of
the vagina. It is diagnosticated clinically by thhesence of a vaginal pH greater than
4.5, clue cells, excessive white discharge whisleggia fishy whiff on exposure to
potassium hydroxide (70). Laboratorial definitiohb@acterial vaginosis is based on
the Nugent criteria in which Gram-stained smeaessmored based on the count of
lactobacilli, which generally favor to be low, artde existence of organisms
resembling bacteroides and mobiluncus, the numtfevghich trend towards higher
number (71). A nugent score greater than 3 leadth@éodiagnosis of bacterial
vaginosis and is evidenced to be correlated with5afold to 3-fold escalation in the
incidence of preterm birth (72—74). It has beeneobsd that black women in the
USA and the UK are thrice more likely to have beaatevaginosis than their white
counterparts, and this disparity might explaindRkeess incidence of preterm births in
black women (46,75,76). The mechanistic correlatietween bacterial vaginosis and
preterm birth is unknown, however, it is Dbelievetiatt infection-causing

microorganisms probably move up into the uterusrgo or initial days of pregnancy
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(77,78).The clarity of the causal association ofigé infections with preterm birth is
lacking (79,80). Varying from none to strong a rangf associations has been
reported for many infections considered to be hawncausative effect towards
preterm birth. The effect of confounding variables not been considered in many
investigations looking at the role of genital irtieas as a risk factor. Nonetheless,
there seems to be an association of trichomoneisiispreterm birth with a relative
risk (RR) of about 1-3(81). In the presence of d@emmal immune, chlamydia has
shown to be associated with preterm birth with abpble RR of about 2 (82). A
probable association with a RR of about 2 has Ime¢ed for syphilis and gonorrhea
with preterm birth (83).Few studies have reported association between
U.urealyticum, vaginal group B streptococcus, aWd hominus colonisations and
increased risk of preterm birth (79,80). Copiousience suggests that conditions like
pyelonephritis and non-symptomatic bacteriuria, eaqulicitis, and pneumonia, that
are non-genital tract infections, are associateth,wand possibly predispose to,
preterm birth (80,84). Periodontal disease has bedensively investigated for
association with risk for preterm birth independehtother factors and some case-
control studies suggest an association of the diésowith an increased risk for
preterm delivery (85,86). One likely explanation floe aforementioned association is
that gingival crevice organisms, by way of transpl#tal passage and maternal
bacteraemia, result in an intrauterine infection)(&owever, after adjusting for other
confounding factors, periodontal disease associatéd preterm birth was not
analogous to increased histological chorioamnisnitr intrauterine bacterial
colonization (88). The biological underpinningstbé relation between periodontal
disease and preterm births remain ambiguous. Cadparbacterial infections, there

Is scant indication that viral infections influende predisposition to preterm birth.

Page 12



Review Of Literature

However, when the mother is severely ill with aaliinfection, like varicella
pneumonia or severe acute respiratory syndromeghthace of a preterm delivery is
high (89,90).Various PCR analysis studies have shihat the viral DNAs identified
in the amniotic fluid of non-symptomatic women sebgel to genetic amniocentesis
were usually unrelated to ensuing preterm births(@terefore, it seems implausible
that maternal viral infection plays a critical role preterm birth, but the debate

persists, and limited information currently avai@atvarrants further study (92).

Numerous studies have evidenced an associatiorebatwterine contraction
frequency and preterm birth (93-95); withal, uterioontractions do not predict
preterm birth effectively in singletons due to thede variation in frequency in
normal pregnancy and the huge overlap in numbewvahen who do and do not
deliver preterm(95). Similar results were repoiited study in twins by Newman and
colleagues(96); however, women who do not delimespite of being admitted with a
diagnosis of preterm labor, remain at increasdd afssubsequent preterm labor and
PPROM. Genetic association studies have beenadilia establish single-nucleotide
polymorphisms in several genes associated witrepretabor and PPROM(97-99).
The maternal and fetal genotypes influence theafgreterm delivery(97). A gene-
environment interaction has been indicated withather carrying a particular allele
of the TNFe gene and bacterial vaginosis(100). Even thougtheeattribute alone
was associated with spontaneous preterm birthy; thigiraction increased the risk of
preterm birth. In a similar manner, maternal caeiaf an allele variant in the I1L6
gene did not result in an increased risk of spartdan preterm birth for white or black
women (99); nonetheless, black women who carriedltb allele and were affected
by bacterial vaginosis had a two-fold greater a§lpreterm birth than those who had

the variant but did not have such infection. Theractive effect of maternal smoking

Page 13



Review Of Literature

and gene polymorphism on birth weight has also lmeglned (101). The whole set
of proteins encoded by the genome is called proteand proteomics studies the
entire set of proteins (102). Amniotic fluid and wsarcollected from women with
PPROM and preterm labor have been examined to migterbiomarkers for the
same.In a study in which bacteria were introduced the amniotic fluid of rhesus
monkeys and the proteomic reactions were monitonet a period (103); several
new infection markers were identified. Identicabigins were established in amniotic
fluid of pregnant women who had chorioamnionitissagsted preterm labor. Hence,
proteomics can be used to determine biomarkersoimem with premature delivery

and PPROM.

2.1. PPROM

The term premature rupture of membranes (PROMsesl tio describe the rupture
of fetal membranes prior to the onset of laborypidal uterine contractions. This can
occur at term (after 37 weeks of gestation) or gret (before 37 weeks of
gestation)(104). The term PPROM is used to defiree §pontaneous rupture of the
gestational membranes at less than 37 weeks gestdtieast 1 hour before the onset
of contractions. It is one of the main causes ehmturity and accounts for 30—40%
of all preterm births. PROM is the reason for caogilons in 8-10% of all
pregnancies. It arise in about 1-3% of all pregrem{t05). Prematurity is a global
health issue accounting for 80% of all neonataltldeaand 60% of all juvenile
neurologic handicaps(106). PPROM leads to subsigrerinatal morbidity related to
prematurity such as neonatal sepsis, respirat@iredis syndrome, umbilical cord
prolapse, placental abruption and fetal death(107pads to about 20% of all

perinatal mortality and is also identified to pkyole in maternal morbidity.
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2.1.1. Pathogenesis

The pathophysiology of PPROM is complex. It is dtifactorial condition. The
ulitmate pathway which is common in the occurreat®ROM is disruption of fetal
membranes. Fetal membranes are intricate strucitedwo constituents: relatively
thick and cellular choriodecidua, and thinner atrdrger the amnion. The chorion
and amnion are closely held together and consistudfiple cell types, inclusive of
epithelial cells, trophoblast cells, and mesencHyrabis inset in a collagenous matrix
(3). The amnion is responsible for almost 20% eftthickness of the fetal membranes
but determines the mechanical response of the me¢mhbranes (108). The stability
and cohesiveness of fetal membranes are owed tacekular membrane proteins,
like collagens, fibronectin, and laminin. Matrix takoproteases (MMPs) diminish
membrane strength by escalating collagen degradatiissue inhibitors of MMPs
attach to MMPs and aid in maintaining membraneginitg by suppressing MMP-
related proteolysis. The physical stability of themembranes helps maintain the
pregnancy until term, and in most of the womentutg of these membranes occurs
after the natural onset of contractions or aftdifiaal interference during labor.
Multiple pathological events (such as, subclinmahpparent infection, inflammation,
bleeding, mechanical stress) can disrupt this ahdrdhomeostatic mechanisms and
trigger a series of biochemical processes thatitrastPROM. Rupture of the fetal
membranes is accelerated by stretch forces matipglaiochemically mediated, pre-
weakened fetal membranes (109). The strength dietaémembranes deteriorates in
late gestation as a result of biochemical changgsicated by extracellular matrix
remodeling and apoptosis(110). The pre-weakeninddcdevelop before term as a
result of defective collagen, infections, or otheflammatory mechanisms. Acute

inflammation is linked with increased proteolytimzgmes and activation of
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cytokines, which precipitate the cascade of matreakdown(111). Hemorrhage in
early pregnancy can result in membrane weaknesst adso provokes the
inflammatory cascade. The decidual production airttbin to commence hemostasis
is brought about by decidual hemorrhage or abruplagenta. Similar to cytokines,
thrombin has been indicated to induce dose-depéndeterioration of the fetal
membranesn vitro with associated remodeling and apoptosis as sederin fetal
membranes(112). Heightened mechanical stretchi@frfeembranes can also result in
loss of stability and resultant rupture of membrmadestant from term (113). Some of
the conditions that could result in increased shiefy of the membranes are twin
gestation and polyhydramnios.

2.1.2. Risk Factors

Even though there seems to be no specific etiofogyPPROM, there are a
number of risk factors that have been identifiedjlIResearch indicates that the
presence of specific risk factors increases theébaiibity of PPROM occurrence
compared to others. The risk components that dan#ito PPROM can be broadly
classified based on their origin as maternal, yiex®ental, or fetal (Table 1). The
most prevalent risk factors at play include decidweanorrhage (placental abruption),
excessive uterine stretch, intrauterine infectiand maternal or fetal stress. These
factors stimulate mechanisms that cause triggeohgfactors and subsequent
pathways that inhibit uterine quiescence leadingRROM(115,116).

Intrauterine infection is commonly identified as @ecursor. Preterm
spontaneous delivery with intact membranes and PR general, have common
etiological factors, however, infections and tolma@xposure are also pivotal in
PPROM (117). Most women with PPROM begin labor $aoaously but delivery in

a small proportion of women is halted for weeks raponths. Under normal
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circumstances gestational membranes form a batdeascending infection, a
prevalent complication of PPROM is the developmahintrauterine infection and

preterm labor (118)

History of PPROM in a previous pregnancy has beeonstant risk factor for
PPROM (114,116). The recurrence risk is 16-32 pereghen compared to the 4
percent in women with previous uncomplicated teetivery(119). It has also been
shown that black women have an increased risk dRON? due to the greater
likelihood of placenta abruption in comparison tthey ethnicities(120,121). A
decrease in collagen content is linked to PROMwel as vascular disorders like
Ehlers-Danlos and sytemic lupus erythematosus witltollagen
involvement(116). Risk determinants that have bskown to be associated with
PPROM resulting in uterine distension include gitres like multiple pregnancies
and polyhydramnios. Additional risk factors comprianemia, lower body mass
index, chronic steroid therapy, abdominal traumiatony of sexually transmitted
infections, smokers, illicit drug use, medical prdares (cerclage and amniocentesis),
and vaginal hemorrhage. Invasive diagnostic proesdexecuted during pregnancy
(such as chorionic villus sampling, amniocentefyscopy, and cervical cerclage)
can impair the membranes, causing them to leak,ehexy these rarely cause
PPROM. Nearly all cases of PPROM develop in otheewiealthy women without
detectable risk factors(116). Epidemiological andtdmical factors like sexual
intercourse, maternal exercise, speculum examimatiand parity have shown to be

not associated with PPROM (122).
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A) Maternal factors

=y

» PPROM in a prior pregnancy (recurrence risk is P843s compared wit
4% in women with a prior uncomplicated term delwer

» Antepartum vaginal bleeding

Y

Chronic steroid therapy

Y

Collagen vascular disorders (such as Ehlers-Dasjowirome, systemi

O

lupus erythematosus)

Direct abdominal trauma

Preterm labor

Cigarette smoking

llicit drugs (cocaine)

Anemia

Low body mass index (BMI <19.8 kg/m2)
Nutritional deficiencies of copper and ascorbidaci

Low socioeconomic status

Unmarried status

B) Uteroplacental factors

Uterine anomalies (such as uterine septum)

Placental abruption (may account for 10-15% ofguratPROM)
Advanced cervical dilatation (cervical insufficigfnc

Prior cervical conization

Cervical shortening in the second trimester (<20 c

Uterine overdistention (polyhydramnios, multipl@gnancy)

Intra-amniotic infection (chorioamnionitis)

YV V.V V V V V VvV ClV| V V V V VYV V V V

Multiple bimanual vaginal examinations (but not riéée speculum of

transvaginal ultrasound examinations)

C) Fetal factors

» Multiple pregnancy (preterm PROM complicates 7-1086 twin

pregnancies)

Table 1: Contributory risk factors towards spontaneous (PMRQ@Adapted from

(123))
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2.1.3. Clinical features

Generally, a woman shows up with a history of ahgokfluid down the legs,
trailed by a steady trickle or a sensation of “vessi. Consistency, color, and smell
of the discharge are critical factors to be consideduring history taking and
examination. Other typical features which presemtcases with intraamniotic
infection include abdominal pain, fever, and a femlelling vaginal discharge.

An evaluation of vital signs is essential to rulé mfection. Tachycardia and
increased temperature in the mother along with aiiclal tenderness are signs of
infection. Reduced amniotic fluid could lead to pedlle fetal parts. A sterile
speculum examination is necessary for patients aneosuspected of PPROM. The
examiner is required to keep a lookout for pooliidiquor in the posterior fornix.
The patient may be asked to cough or carry out akeds maneuver while the
speculum exam is being done if liquor is not obsigiseen to leak out of the cervical
orifice. In case of no pooling of liquor, the vaaginfluid should be obtained for
subsequent confirmatory tests. The pooled fluid rap be collected and sent to
check for fetal lung maturity, in cases where tlestgtional age is greater than 32
weeks. At the time of the speculum examinationessment for cervical dilatation
and the presence of cord prolapse is recommentesl.récommended to send the

cervical secretions for cultural analysis.

2.1.4. Diagnosis

PPROM is mainly diagnosed clinically. The subjeengrally presents with a
history of vaginal fluid leakage. Subsequently, tarie speculum examination is
performed to check for the rupture of membranesinspecting for pooling of

amniotic fluid in the posterior fornix or clear ftutrickling from the cervical canal.
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The confirmation of the clinical diagnosis can tabe done using laboratory tests.
Sonographic investigations are also initiated tal@ate the amniotic fluid volume,
determine the presenting part, estimate gestatagehnd fetal weight.

A detailed history collection should be performed &ll patients presenting
with leakage of fluid. Including a history of cunteillness, obstetric history,
gynecological history, medical and surgical histoapd other facts related to the
socioeconomic background of the subject is recond®eén While gathering the
details of current illness, it is critical to ingei regarding contractions, fetal
movement, the instance of possible rupture, volwokr and odor of fluid, presence
of vaginal bleeding, pain, recent physical activitgcent trauma, and recent sexual
encounters.

Physical evaluation should be carried out such ithatinimizes the risk of
infection. Concurrently with the speculum exam,gratshould be checked for signs
of umbilical cord prolapse, cervicitis, vaginal &bng, or fetal prolapse. Unless the
subject appears to be in active labor or deliverycgated, the digital examination
should be avoided (124).Typical confirmatory diagjscof membrane rupture is the
visualization of amniotic fluid trickling down theervical canal to pool in the vagina.

Arborization, or ferning, can be identified when raatic fluid is observed
under a microscope. A pH test of vaginal fluid t&ncarried out. The amniotic fluid
generally has a pH of 7.1-7.3, while normal vagisedretions have a pH of 4.5-6.0.
The presence of blood or semen, alkaline antisgpticbacterial vaginosis can cause
false-positive pH test results. However, prolonggature of membranes can give rise
to false-negative results. Definitive diagnosisRRROM solely based on the above

evaluation can sometimes be difficult for whichrthare additional tests that may aid
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in the diagnosis. A sensitive but nonspecific testrupture of membranes is fetal
fibronectin.

Furthermore, there are numerous commercially aviailevestigation kits for
amniotic proteins which are reported to have highsgivity for the diagnosis of
rupture of membranes(125). If the diagnosis remambiguous even after a complete
evaluation, the ultrasound-guided introductionradigo carmine dye can be utilized
to detect membrane rupture by assessing if the flyetlhas transferred through the
vagina (using a tampon or pad). The staining biuge tampon or pad from the dye
confirms the rupture of membranes.

2.1.5. Treatment and Management

Multiple factors are taken into consideration wh&ncomes to PPROM
management. The pivotal factors are gestationalaegkthe presence of infection.
Secondary factors include maternal comorbiditiegalf well-being, fetal weight,
presence of contractions or cervical dilation. Ramity is an enormous concern in
women with  PPROM. Ancillary complications include ligohydramnios,
chorioamnionitis, necrotizing enterocolitis, cordngpression, abruption placenta,
respiratory distress syndrome, neurologic impaitrmemnd antepartum fetal
death(114). Lack of complications centers the meamant strategy to expectant
management until 34 weeks, while in the cases gatitational age beyond 34 weeks,

delivery is deliberated after the fetal lung magui$ ascertained.

The management strategy of patients with prematupéure of membranes is

determined by gestational age.
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+ Gestational age of 37 0/7 weeks or more(Early t@nohterm patients): progresses
into delivery and administration of Group B Stremocus prophylaxis is

performed as indicated

+ Gestational age of 34 0/7- 36 6/7 weeks (Late Rmtesimilar treatment strategy

as followed in early term and term subjects

+ Gestational age of 24 0/7-33 6/7 weeks (Pretermtchful waiting,
administration of latency antibiotics, one couo$eorticosteroids, if GBS status

is unknown antibiotic prophylaxis as indicateddsammended

+ Gestational age less than 24 weeks: subject cdumgseinduction of labor or
expectant management, as early as 20 0/7 weeksesfatmpn antibiotics
administration can be considered, before viabilitgcolysis/magnesium

sulfate/GBS prophylaxis/corticosteroids are notcadeed

Chorioamnionitis and nonreassuring fetal statusKSRare definite indicators
for delivery. Vaginal bleeding may be an indicatbplacental abruption and delivery
considered in such cases. Conditions like fetalistamount of bleeding, the stability
of the mother, and gestational age are to be cereidwhile making the decision for
delivery. In case spontaneous labor does not dpvedar the time of presentation in

term subjects, labor should be induced.

Typically, patients with preterm PROM are admittechospital with periodic
evaluation for infection, umbilical cord compressiglacental abruption, fetal well-
being, and labor. Periodic sonographic evaluatiares performed to monitor fetal
statistics.Vitals are monitored and a rise in nretetemperature raise the suspicion of
intrauterine infection. Continual monitoring of limfhmatory markers and leukocytes
have not been proven to be useful in the diagrafsisfection as they are identified to

Page 22



Review Of Literature

be nonspecific if there is no clinical evidenceimfiection. A transient leukocytosis

can also be caused by administration of corticogtsr

The administration of tocolytics to patients witteferm PROM is debatable.
Though prophylactic tocolytics are found to be assted with a longer duration of
latency and a curtailed risk of delivery within #8urs, it is also correlated to a
greater risk of chorioamnionitis in pregnanciesoprto 34 weeks of gestation.
Significant maternal or neonatal benefit has notrbevidenced for the use of

tocolytics(126).

Antenatal corticosteroids administration after eret PROM has been
demonstrated to decrease respiratory distress @ymjr neonatal mortality,
necrotizing enterocolitis, and intraventricular lwrhage.One course of
corticosteroids is suggested for all pregnant woletween 24 0/7 weeks and 34 0/7
weeks of gestation in case of a predetermined afslelivery in the next 7 days.
Magnesium sulfate is administered in cases in whgalivery is anticipated before 32

0/7 weeks of gestation in order to reduce theafaterebral palsy(127).

Prolonged pregnancy, reduction in maternal and a@bnnfections, and
reduced fetal morbidity have been observed by ttheim@istration of antibiotics.
A seven-day medication course of therapy is suggdefir women who are at less
than 34 weeks of gestation and have presented wrdterm PROM. The
recommended administration plan is the intravenapiglication of ampicillin (29
each 6 hours) and erythromycin (250 mg each 6 hdorswo days, subsequent oral
administration of amoxicillin (250 mg each 8 houasd erythromycin base (333 mg
each 8 hours).The aforementioned seven-day regisdn be completed. Due to

increased rates of necrotizing enterocolitis ambixieclavulanic acid is not
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recommended.When there is a patient is a candidat&BS prophylaxis due to
predetermined factors,the subject is administerdibiatics to prevent vertical
transmission of GBS (128). A previous history oéterm PROM puts the woman at
an increased risk of recurrent PROM and preterth bfrogesterone supplementation

have been shown to reduce the risk of spontaneetsrm birth.

Gestational age Management

34 weeks or more Proceed to delivery, by induction of labor or a by cesarean section if indicated

Group B prophylaxis is recommended

32-33 completed Expectant management unless fetal lung maturity is documented
weeks Group B streptococcus prophylaxis is recommended
Corticosteroids should be administered
Antibiotics to prolong latency
21-31 completed Group B streptococcus prophylaxis is recommended
weeks Corticosteroids should be administered
Antibiotics to prolong latency

Magnesium sulfate should be administered incase delivery is imminent for
neuroprotection

Before 24 weeks Patient counseling
Induction of labor or expectant management
Group B streptococcus prophylaxis is not recommended
Corticosteroids are not recommended

Antibiotics administration

Table 2: Summary of treatment and management of PPROM (&ddpom (123))

2.1.6. Complications

Of the many complications associated with PPROM, rtiost common and
crucial one is early or premature delivery. An irseerelationship exists between the
latency period, the time duration between membrapéure until delivery, and the
gestational age at which PPROM occurs (129). Aaridtional investigative study
conducted in Canada, United Kingdom and Austratatdished that marginally more
than half of the women who presented with PPRONIGa26 weeks' gestation had a

latency period of 1 week with almost one fourthsath subjects delivering after 4

weeks. Comparatively, almost 95% of women presewidd PROM near term had a
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latency interval of nearly 24 hours(130). Thereai8 to 4-fold increase in risk of

neonatal or perinatal mortality(116,131).

Neonates surviving PPROM are mostly affected bytigial complications,
both before and after delivery. Some of the likebynplications are oligohydramnios
and intrauterine infection which develops in 15-30%women who presents with
preterm PROM and is responsible for 3—20% of nednd¢aths, umbilical cord
prolapse, umbilical cord compression, and abrupgilatenta. Soon after delivery a
neonate is at risk of neurological impairment, p&zing enterocolitis,
intraventricular hemorrhage, respiratory distregsdsome (occurring in 10-40% of
neonates), patent ductus arteriosus, retinopathyprefmaturity, limb restriction
deformities which presents in and complicate nd2% of preterm PROM,
pulmonary hypoplasia which happens in 26% of preteROM before 22 weeks of
gestation and fetal asphyxia(132-137). Cord actidariection, and other risk
determinants contribute to the 1-2% risk of inteaiune fetal fatality (stillbirth) after

preterm PROM(116,131).

Probable maternal complications include, coagulopathorioamnionitis and
funisitis, postpartum endometritis, septicemia gimost 33% of the mothers) and

delivery by cesarean section(136,138,139).

2.2. Vaginal dyshiosis as a risk factor of preterm premature rupture of

membrane (PPROM)

The vagina is a crucial and composite ecosystenth ywredominantly
Lactobacilli species, but also comprising of a limited numbeparfasites and fungi.
A balance in the aforementioned microbial commasitiis vital for female

health(140,141). Nevertheless, this microbial begacan be disturbed due to various
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reasons and result in multiple infectious dise44d9) and non-infectious diseases,
like induced abortions, miscarriage, preterm bimifertility, and menstrual disorders
(142-147) presenting a grievous threat to the ceprive health of women.

There has been an increase in discussions in thiedegade regarding the
influence of vaginal dysbiosis (explained as namndated bylLactobacilli species),
the lack of balance of the vaginal commensal bedteommunities (microbiota), on
the pregnancy outcomes and whether it should ls&achantenatally(148,149). There

is an especially huge burden of vaginal-dysbiosiated health issues sub-Saharan

Africa(150).
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Figure 6: Representation of the vaginal environment duriftgraative states of

eubiosis and vaginal dysbiosis (Adapted from (151))
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In general, the vaginal microbiota (VMB) comprisegroorganisms that exist
in a composite dynamic, and mutually beneficialoaggion with the host (152).
Healthy VMB are critical to the female genital tradNormal VMB comprise
predominantly of hydrogen-peroxide-produciregtobacillus species that bring about
an immunological equilibrium and thus support althgareproductive tract(153—
155). Nevertheless, multiple factors modulate th@Bvarchitecture, like sexual and
hygienic practices, ethnicity, nutrition, and hormabfluctuations during menstruation
or pregnancy (156).

Bacterial vaginosis (BV) the most prevalent vagimbisbiotic condition
worldwide. At any given time, approximately 10—-3@¥women presents with this
condition,with a higher predominance in sub-Sahak#itan women in comparison
to rest of the world (157-159). The aforementionaginal condition arises as a result
of a shift in theLactobacillus-dominant microflora to a more diverse microfloral
community, rich with anaerobic bacteria like spscieof Gardnerella,
Atopobiumgenera and Prevotella (160). The prevalence of bacterial vaginosis
diversify with socioeconomic conditions, ethniciand gestational age.

Previous investigations have shown that pregnanmevo with bacterial
vaginosis(BV) had around two-fold increased risk ppeterm birth than women
without BV, which was hypothesized to be causednmying up of the BV-related
bacteria from the vagina to the uterus, leadingchorioamnionitis, deciduitis,
endometritis, and infection of the amniotic fluidfaction(161,162). Research
exploring the mechanisms of BV facilitating miscage showed that BV-related
bacteria produce lytic enzymes (like phospholipapeasteases, etc.) which cause lysis
of the fetal membranes, and thereby induce theystazh of prostaglandin, which in

turn promote uterine muscle contraction, reduceciwical resistance, and trigger
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the release of metalloproteinases (MMPs) to degthedechorioamniotic membranes
(163). In addition to this, elevated levels of inflmatory cytokines IL-6 and IL-8
were also observed in the amniotic fluid of pregnaomen presented with BV
(164).A randomized controlled trial demonstratedttpregnant women who were
administered clindamycin for BV had little chancer fmiscarriage than their
counterparts who were given placebo treatment (165)

These findings suggest that early screening anaktnent of BV have a
preventive effect on infection-induced miscarriagewthermore, a clinical study
showed that hydrogen peroxide produciragtobacillus in the vagina could enhance
vaginal health by modifying the microbial and inflasatory status, as well as creating
a supportive uterine environment for implantatiowl @lacentation(166). Mounting of
evidence show that BV could also escalate the afsgreterm birth and infertility,
primarily facilitating sexually transmitted infeoti and evoking intrauterine
inflammation(143,167). Recent evidence reveal ltfaatobacillus-dominated vaginal
microbiota is negatively correlated with preternttband could help prevent adverse
fertility outcome by regulating vaginal microbiotand inflammatory cytokines like
IL-4 and IL-10 (143,168). Hence it can be hypothedithat antibiotics and probiotics
can prevent the preterm delivery and infertilityreynodeling the vaginal and uterine

microbiota and eubiosis.
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Figure 7: Vaginal Microbiota and Dysbiosis. (Adapted from
https://www.pathelective.com/micromeded )

Various independent studies have demonstrated sotiaton between BV
and preterm birth (PTB), along with maternal infest miscarriage, and low birth
weight (LBW) (158,160,169). It has been confirmgudtlwo meta-analyses that BV at
the time of pregnancy raised the risk of preterrthtby greater than 2-fold (35,170).
A distinct vaginal dysbiotic condition, aerobic waitis (AV), is indicated by
anomalous composition of VMB predominantly of conmsed aerobic
microorganisms of intestinal origin, most®aphylococcus aureus, Escherichia coli,
coagulase-negative  staphylococciessentially Staphylococcus  epidermidis,
Enterococcus faecalis, and group BStreptococcus (Streptococcus agalactiae)(171—
176). AV has also been linked to an increased giskreterm prelabour rupture of
membranes, spontaneous miscarriage, chorioammiondgnd preterm delivery
(PTD)(177-179). Accumulating evidence is suggesit thraginal dysbiosis is

associated with multiple adverse pregnancy outcoes=entially an increased risk of
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early and late miscarriage, post-abortion infectiggostpartum endometritis,
histological chorioamnionitis, premature rupturesémbranes (PROM), and preterm
birth (PTB)(3,169,180-188). A considerable decraaseginal microfloral richness
(number of species), heterogeneity (the overdfiméss and evenness of species), and
relative abundance of each species at the timerefgnancy is associated with
PTB(189).

Moreover, when bacterial pathobionts colonise ia #agina individually,(
especially symbionts with potential pathogenic elaristics, like streptococci,
staphylococci, or Enterobacteriaceae species) during pregnancy can result in adverse
pregnancy outcomes(190,191). Son et al. has deratett that aKlebsiella
pneumoniae-dominant vaginal microflora may perhaps be linkedPTB prior to 28
weeks of gestational age (GA)actobacillus iners with PTB prior 34 weeks of GA,
andS. agalactiae with late miscarriage(192). On the contrary, VMiggominated by
L. crispatus has not been correlated with PTB (192-194).

It has been hypothesized that the heightened fislegative reproductive and
pregnancy outcomes could be the result of the Bsted bacterial
species.Considering the cases of in-vitro fertiiaa (IVF) studies, patients with rich
incidence ofGardnerella, Atopobium, and Prevotella failed to have a successful
pregnancy after embryo transfer(195,196). Most apelst, in initial stages of
pregnancy, a decline in lactobacilli and the ovengh of Gardnerella, Atopobium,
and Prevotellagenera disturb the microbial homeostasis, impeding embryo
implantation (196). It has been observed that afeebacteria impact the later stages
of pregnancy. For example, DiGiulio et al. has doented a strong association
between PTB and the presenceGafrdnerella and Ureaplasma, both of which are

BV-related bacteria (197). In contrast to the afoeationed findings no such
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correlation was reported in a larger study condudig Romero et al. (198). The
modest sample sizes and diversity in the study latipus may be able to explain the
discrepancies between the two studies. The fortn€elysvas conducted in Caucasian
women (60%), while the latter was mostly African émecan women (86%)(197,198).
The basic differences in the VMB amid women of digje ethnic
backgrounds have been reported in a comparativly $ty Ravel et al. (199). It has
been detailed in the study that healthy nonsympticnveomen of African ancestry
living in North America had higher diversity ands$e lactobacillus-rich vaginal
microflora than women from other ethnic backgroutiding in the same lifestyle
setting(199). Accumulating evidence regarding vabilysbiosis suggests that non-
Lactobacillus-dominant vaginal microflora may no¢ lzomparable to clinically
significant dysbiosis in nonsymptomatic healthy +@aucasian women(200). Till
date, most vaginal dysbiosis profiling studies, cHjimlly those with respect to
pregnancy, have been done among Caucasians indardgorth America. There is
accumulating research interest in comprehendingVaayinal microflora composition
and the associated conditions might confer to,extend the diagnostic potential for,
antagonistic pregnancy outcomes. There is a lacumar understanding of vaginal
dysbiosis and the associated consequences of pr®guoader the circumstances with

increased rates of pregnancy complication.
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3. MATERIALSAND METHODS
3.1. Study design

An observational longitudinal study design was aedp The clinical
assessments and sample collection was done orathe day of subject recruitment
after obtaining written informed consent from thabjects on the consent forms

approved by the institute’s ethics committee.
3.2. Selection of patients

The subjects were recruited from the outpatienvises of the Department of
Obstetrics and Gynaecology of KAHER’s Dr. PrabhakKare Charitable Hospital,
Belgaum, Karnataka. The demographic and clinidairmation (history of presenting
illness as well as any other medical illness, far&ilpersonal history, nutritional &
life style related history) regarding the patiemisre collected with the help of

structured scales and proforma.
Inclusion criteria:

Antenatal women attending the outpatient departmeh obstetrics and
gynecology at KAHER’s Dr. Prabhakar Kore Charitablespital, Belagavi during

14"%"to 20" weeks of gestation.

Exclusion criteria
- History of preterm birth in preus pregnancies
- Uterine Malformations

- Cervical Incompetence/Cervicatigriage
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- Multiple pregnancies

- History of threatened abortiorithtrimester

3.3. Study period

The study extended for a period of 15 months.(Jyn2@20 to March 2021)
3.4. Samplesize
The sample size for the study was determined usedormula
n =2%1,* SD?
o

where 4.,= 1.96 (for 95% CI)
z, is linked with the level of significance.
d is variate. Here, d=45% of standard deviation
Based on the above formula, the sample size ofsthdy came upto n=107

(with 10% attrition)
3.5. Sample collection and processing

Two high vaginal swabs from posterior vaginal farmiere taken. One swab
was used for gram staining (primary smear) . Thmesawab was used for primary
plating which was done on media consisting of blagdr and Macconkey agar. All
cultures were incubated at 37°C overnight (18-24¢jowand next day colony
morphology and gram staining was done from thergol@he organism identification

was carried out subsequently.
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Another swab was saved for subsequent slide pri@arto look for any fungal
growth. Sabauraud’s dextrose agar (SDA) was useth&b and incubated at 35°C for

18-24 hours.

All the patients were followed up until their dediy and the pregnancy
outcome was recorded. Four outcome categories vemerded namely PPROM,
PROM, Preterm birth or Term delivery. The outcom&se then correlated with the

microbiological profiling done in early second tester.

3.6. Statistical analysis

The plan of analysis for the data generated wefellasvs:

The quantitative variables mean and standard demiatere calculated. The
continuous variables were compared using suitatnés tof statistics like unpaired
student’s t test. Suitable graphs were used toctépe comparison. The categorical
data were expressed in terms of rates, ratios ardeptages. For intergroup
comparison of quantitative data, paired and uepairtests were used. Chi square
test was used for intergroup comparison of qual#atiata. Discrete variables over
time were analyzed using repeated measures ANOYWAakthe tests the value of p

less than 5% (0.05) was considered as significant.
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4. RESULTS

IDENTIFICATION

Patients screened for
eligibility
(N=212)

EXCLUSION

Eligible
(N=136)

Ineligible
(N=76)

h/o preterm labour in
prev.pregnancy=12
Multiple pregnancy=22
h/o threatened
abortion=3

h/o cervical stitch-=1
Not fitting gestational
age criteria= 38

INCLUSION

Loss to follow up

(N = 26)

Included in the study
(N=110)

ANALYSIS

Analysed
(N=110)
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4.1. Sample attributes

The study was a longitudinal observational study eemprised of 110 antenatal

women between 147 to 20" weeks of gestatioriThe demographic and clinical

profile of subjects has been described able 3. Out of 110 subjects, 54.55% were

multigravida and 45.45% were primigravida. 72.738@l lgestation age >15 weeks.

There was no history of preterm delivery/PROM/PPRO8Wort cervix/ cervical

cerclage threatened abortion or uterine anomatieeny of the subjects. 81.82% of

the patients had normal Nugent scores (Nugent <H3. distribution of the study

subjects based on the different study parametées 8ge, parity, gestational age,

Nugent score, aerobic culture, fungal culture, PRRBROM, spontaneous preterm,

uncompleted term vaginal delivery, term C-sectiefivery, and preterm C-Section

delivery) is graphically representedkigures 8,9,10 and 11.

Table 3: Demographic and clinical profile of the study participants

Variables Sub Category Number of subjects (%)

<20 18 (16.36%)
21-25 54 (49.09%)
26-30 31 (28.18%)

31-35 3 (2.73%)

36-40 4 (3.64%)

Age (years)

Mean + SD 2455 +4.12

Median (Min, Max) 24 (18, 40)

_ Multi 60 (54.55%)

Parity _
Primi 50 (45.45%)
_ >15 80 (72.73%)
Gestational Age (weeks)
<15 30 (27.27%)
H/O Preterm
) No 110 (100%)
delivery/PROM/PPROM
H/O Short cervix/

No 110 (100%)

Cervical cerclage
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H/O Threatened abortion No 110 (100%)
H/O Uterine anomalies No 110 (100%)
_ Abnormal 20 (18.18%)
Nugent Scoring
Normal 90 (81.82%)
Klebsiella pneumoniae 1 (0.91%)
Methicillin sensitive staph aureus 1 (0.91%)

Aerobic culture

Vaginal commensals

28 (25.45%)

Nil

80 (72.73%)

Budding yeast cells 5 (4.55%)
Candida 5 (4.55%)
Fungal culture :
Nil 100 (90.91%)
No 108 (98.18%)
PPROM
Yes 2 (1.82%)
No 101 (91.82%)
PROM
Yes 9 (8.18%)
No 95 (86.36%)
Spontaneous Preterm
Yes 15 (13.64%)
Uncomplicated Term No 58 (52.73%)
Vaginal Delivery Yes 52 (47.27%)
_ _ No 76 (69.09%)
Term C-section Delivery
Yes 34 (30.91%)
Preterm C-Section No 108 (98.18%)
Delivery Yes 2 (1.82%)
ANAMNIOS 2 (1.82%)
BOH with gestational hypertensian
1 (0.91%)
at 34wW2D
Breech 1 (0.91%)
Indication for LSCS CDMR 3 (2.73%)
CPD 2 (1.82%)
Fetal Distress 2 (1.82%)
K/C/O Epilepsy 1 (0.91%)
MSL with fetal distress 1 (0.91%)
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MSL with an unfavorable cervix 1 (0.91%)
NPL 2 (1.82%)
Placenta previa 1 (0.91%)
Previous pregnancy 1 (0.91%)
Previous 2 LSCS 1 (0.91%)
Previous 2 LSCS in labour 1 (0.91%)
Previous LSCS in labour 5 (4.55%)
Previous LSCS NOT W/F VBAC 4 (3.64%)
Previous LSCS with PPROM with
1 (0.91%)
severe OLIGO
Severe FGR with pathological
1 (0.91%)
trace
No indication 79 (71.82%)
50% 49.09%
45%
40%
35%
30% 28.18%
25%
20% 16.36%
15%
10% 0 3.64%
2.73%
0%
<20 21-25 26-30 31-35 36-40

45.45% 54.55%

Figure 8: Distribution of subjects according to age and parity.
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<15 weeks
27.27%

>15 weeks
72.73%

90%
80% 81.82%
70%
60%
50%

40%

30% 18.18%
20%% N
10% ‘ - .
0%
ABNORMAL NORMAL

NUGENT SCORE

Figure 9: Distribution of subjects according to gestational age and Nugent score.
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80%
70%
60%
50%
40%
30%
20%
10%

0%

0.91% 0.91%

25.45%

72.73%

—

KLEBSIELLA METHICILLIN

VAGINAL

PNEUMONIAE SENSITIVE STAPH COMMENSALS

AUREUS

NIL

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

4.55% 4.55%

90.91%

0%

BUDDING YEAST CELLS CANDIDA

NIL

Figure 10: Distribution of subjects according to aerobic culture and

culture.

fungal
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Figure 11: Distribution of subjects according to PPROM, PROM, spontaneous
preterm, uncomplicated term vaginal delivery, term C-section delivery, and
preterm C-Section delivery.

4.2. Association of Nugent scorewith other study parameters

Chi-square analysis test revealed that there idgaifisant association of
gestational age, spontaneous preterm, and uncatgdicerm delivery with Nugent
score(Table 4) (Figures 12 and 13). Abnormal nugent score of >3 signify vaginal
dysbiosis and are associated with spontaneousrpretelivery whereas normal
nugent score of <=3 is associated with term defividiowever, there is no significant
association of age, parity, aerobic culture, fungalture, PPROM, PROM with
Nugent score. A two sample t-test showed no sicanifi difference in the mean age

when compared alongside the Nugent score.
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Table 4: Comparison of different variableswith Nugent score.

_ Nugent score
Variables Sub Category p-value
Abnormal Normal
<20 5 (25%) 13 (14.44%)
21-25 9 (45%) 45 (50%)
26-30 5 (25%) 26 (28.89%)
31-35 0 3(3.33%)| 0.7361'¢
Age (years) 36-40 1 (5%) 3 (3.33%)
Mean + SD 24.35 £ 4.64 24.59 £ 4.02
_ _ 0.8157
Median (Min, Max)| 24 (18, 38) | 24 (18, 40)
_ Multi 12 (60%) | 48 (53.33%
Parity _ 0.588F
Primi 8 (40%) 42 (46.67%
_ >15 11 (55%) | 69 (76.67%)
Gestational Age (weeks 0.0491%*
<15 9 (45%) 21 (23.33%)
_ No 15 (75%) | 65 (72.22%)
Aerobic culture 0.0808
Yes 5 (25%) 25 (27.78%)
No 18 (90%) | 82 (91.11%)
Fungal culture Me
Yes 2 (10%) 8 (8.89%)
No 19 (95% 89 (98.89%
PPROM (95%) ( : 0.3448'°
Yes 1 (5%) 1 (1.11%)
No 20 (100% 81 (90%
PROM ( ) (90%) 0.219¢'°
Yes 0 9 (10%)
No 9 (45%) 86 (95.56%
Spontaneous Preterm < 0.001M¢*
Yes 11 (55%) | 4 (4.44%)
Uncomplicated Term No 16 (80%) | 42 (46.67%) 0.0065C*
Vaginal Delivery Yes 4 (20%) | 48(53.33%)
) _ No 16 (80%) | 60 (66.67%)
Term C-section Delivery| 0.243%
Yes 4 (20%) 30 (33.33%)
Preterm C-Section No 19 (95%) | 89 (98.89%)
_ 0.3488'°
Delivery Yes 1 (5%) 1(1.11%)

Abbreviation: C — Chi-square test, MC — Chi-squeest with Monte Carlo

simulation, t — Two-sample t-test, * indicates istatal significance.
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80%

70%

60%

50%

40%

30%

20%

10%

0%

76.67%

>15

B Abnormal B Normal

23.33%

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

95.56%

55%

NO

Spontaneous Preterm

B Abnormal & Normal

YES

Figure 12: Distribution of gestational age and spontaneous preterm with Nugent

Score.
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80%

70%

60%

50%

40%

30%

20%

10%

0%

80%

46.67%

20%

O Abnormal

ONormal

53.33%

NO

Uncomplicated Term Vaginal Delivery

YES

Figure 13:

Score.

Distribution of uncomplicated term vaginal delivery with Nugent

4.3. Association of aerobic culturewith other study parameters

A Chi-square test revealed no significant assamabif age, parity, gestational

age, PPROM, PROM, spontaneous preterm, uncomglidaten vaginal delivery,

term C- section delivery, and Preterm C-sectionvdg} with aerobic culture. From

the two-sample t-test, we observed that there isigwificant difference in the mean

age over aerobic cultu(@able 5) (Figures 14, 15, 16, 17, and 18).
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Table 5: Comparison of different variableswith aerobic culture.

Variables Sub Category Aerobic culture p-value
No Yes
<20 10 (12.5%) 8 (26.67%) 0.09%5
21-25 43 (53.75%) 11 (36.67%)
Age (years) 26-30 24 (30%) 7 (23.33%)
31-35 1 (1.25%) 2 (6.67%)
36-40 2 (2.5%) 2 (6.67%)
Mean + SD 24.46 £3.93 | 24.77 +4.66 0.7319
Median (Min, Max)| 24 (18, 40) 24 (19, 37)
Parity Multi 46 (57.5%) 14 (46.67%) 0.3095
Primi 34 (42.5%) 16 (53.33%)
Gestational Age >15 57 (71.25%) 23 (76.67%) 057
(weeks) <15 23 (28.75%) 7 (23.33%)
PPROM No 80 (100%) 28 (93.33% 0.08%5
Yes 0 2 (6.67%)
PROM No 74 (92.5%) 27 (90%) 0.71%51
Yes 6 (7.5%) 3 (10%)
Spontaneous Preterr No 69 (86.25%) 26 (86.6706) M© 1
Yes 11 (13.75%) 4 (13.33%)
Uncomplicated Term No 42 (52.5%) 16 (53.33%) 0.9379
Vaginal Delivery Yes 38 (47.5%) 14 (46.67%)
Term C-section No 53 (66.25%) 23 (76.67%) 0.2924
Delivery Yes 27 (33.75%) 7 (23.33%)
Preterm C-Section No 80 (100%) 28 (93.33%) 0.06412
Delivery Yes 0 2 (6.67%)

Abbreviation: C — Chi-square test, MC — Chi-squtast with Monte Carlo

simulation, t — Two-sample t-test, * indicates istatal significance.
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Figure 14: Plot of distribution of PPROM and PROM against aerobic culture
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Figure 15: Plot of distribution of spontaneous Preterm against aerobic culture
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Figure 16: Plot of distribution of uncomplicated term vaginal delivery against
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Figure 17: Plot of distribution of Preterm C-section delivery against aerobic

culture
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Figure 18: Plot of distribution of Term C-section delivery against aerobic culture

4.4. Association of fungal culturewith other study parameters

Chi-square analysis revealed no significant astooiaof age, parity,
gestational age, PPROM, PROM, spontaneous pretamogmplicated term vaginal
delivery, term C- section delivery, and PretermeCt®n delivery with a fungal
culture. The two-sample t-test, showed no significdifference in the mean age when

compared alongside the fungal cult(fable 6) (Figures 19,20,21,22,23 and 24).
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Table 6: Comparison of different variableswith a fungal culture.

Variables Sub Category Fungal culture p-value
No Yes
<20 18 (18%) 0 0.522%
21-25 48 (48%) 6 (60%)
Age (years) 26-30 27 (27%) | 4 (40%)
31-35 3 (3%) 0
36-40 4 (4%) 0
Mean+SD | 24.51 +4.22 24.9+3.07] 0.7767
Median (Min, Max)| 24 (18, 40) | 25 (21, 30)
Parity Multi 56 (56%) 4 (40%) | 0.54%%
Primi 44 (44%) 6 (60%)
Gestational Age >15 74 (74%) 6 (60%)| 0.4778
(weeks) <15 26 (26%) 4 (40%)
PPROM No 98 (98%) | 10 (100%) M4
Yes 2 (2%) 0
PROM No 91 (91%) | 10 (100%) 0.59%2
Yes 9 (9%) 0
Spontaneous Pretern No 86 (86%) 9(90%) M©1
Yes 14 (14%) 1 (10%)
Uncomplicated Term No 53 (53%) 5 (50%) e
Vaginal Delivery Yes 47 (47%) 5 (50%)
Term C-section No 70 (70%) 6 (60%) | 0.7356
Delivery Yes 30 (30%) 4 (40%)
Preterm C-Section No 98 (98%) | 10 (100% t
Delivery Yes 2 (2%) 0

Abbreviation: C — Chi-square test, MC — Chi-squeest with Monte Carlo

simulation, t — Two-sample t-test, * indicates istatal significance.
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Figure 19: Plot of distribution of PROM against fungal culture
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Figure 20: Plot of distribution of PPROM against fungal culture
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Figure 22: Plot of distribution of uncomplicated term vaginal delivery against
fungal culture
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Figure 23: Plot of distribution of Term C-section against fungal culture
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Figure 24: Plot of distribution of Preterm C-section against fungal culture
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5. DISCUSSION

As per the global statistics, nearly fifteen mitlipreterm births (birth before
37 weeks of gestation) occur annually (201). Preteirth (PTB) continues to be the
second prevailing cause of neonatal death worldvadd the predominant reason for
infant mortality in high-income and middle-classoromies(202). Nearly 1 million
children die annually as a result of complicatiofigreterm birth (WHO 2013 data).
Over 184 countries, the incidence of preterm hbiatlige from 5% to 18% of children
born. In India, out of 27 million babies born evegwar (2010 data), 3.5 million babies
born are premature(203,204). The repercussiong Bfgrevail from early childhood
through to adolescence and even adulthood (205,206pite of these statistics, there
IS a continuous paucity of effective approachestiier prediction and prevention of
PTB. Even though maternal and fetal genetic makeam gene-environment
interactions, quintessentially play roles in deogdithe duration of gestation,
environmental factors, inclusive of the microbioraeg the principal contributors to
PTB, notably among women of African descent (207Jammation induced by the
microbial activity caused as a result of trichonasis, sexually transmitted infections,
urinary tract infection, or bacterial vaginosissigeculated to be a causative agent of
PTB (26,177). The ascent of microorganisms(26,2@8n the lower genital tract to
the placental tissues, fetal membrane layers, tarthe chamber have also been cited
as an explanation for approximately 40-50% of preteirths that are correlated with
microbial etiologies(209,210).

The present study is an attempt to determine theeledion between vaginal
dysbiosis in the early second trimester of pregpamd the subsequent development
of PPROM. Analysis of the data revealed a signifiGessociation of gestational age,

spontaneous preterm, and uncompleted term vagelaledy with Nugent score. A
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Nugent score of more than 3 signifies vaginal dysisi and resulted in an increased
frequency of spontaneous preterm delivery wherediigent score of 3 or less is
assumed to be normal and was associated with udetadpterm vaginal delivery.
These observations are in line with the well-evadhfact that the presence of an
abnormal vaginal microflora in early pregnancy igsk factor for PPROM, preterm
delivery, and PROM(211).

A uniform Lactobacillus-dominated microbiome has always been regarded as
an indicator of a healthy female reproductive tr&nerallyL. iners, L. jensenii, L.
crispatus, andL. gasseri have been shown to dominate the vaginal microbiome
normal women of reproductive age in various praposg (212-214). Around 120
species ofLactobacillus have been described and about 20 are establishée t
inhabiting the vagina. The vaginal microbiome oaltley women includes one or two
lactobacilli species (215,216). Nonetheless, recent advancements in culture
independent techniques reveal the variability aivetrdity in the composition of a
healthy vaginal microbiome. The healthy vaginatti@onsists of greater than 50 non-
pathogenic microbial species (217-219). Specifictdréal arrays associated with
different ethnic groups have been observed (199,R&markably, various anaerobic
bacteria were predominant, indicating that Lactdlhecdominance is not a decisive
characteristic of healthy vaginal flora (199). Rekably, various anaerobic bacteria
were predominant, indicating that Lactobacillus dwmmce is not a decisive
characteristic of healthy vaginal flora(199). Ferthbacterial genera comprising
Prevotella, Atopobium, Gardnerella, Megasphaera, and Mobiluncus have been
associated with abnormal vaginal microbiota (1992)21n non-symptomatic

reproductive-age women.
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Vaginal microbiome rich in species diversity, agrsén bacterial vaginosis,
has been linked with increased risk for acquiring ransmitting sexually transmitted
infections, inflammatory pelvic diseases, and P{PR0-224). It is implied that
ethnicity plays a critical role in ascertaining tigk of bacterial vaginosis and is often
associated with increased risk of PTB(199,225). i#aitally, a reduction in
microbial diversity was also recognized in the wadji microbiome of pregnant
women as gestation advanced, and an increasedaVagicroflora diversity was
detected in mothers delivering on term comparedh \piteterm births (31,33,226).
Furthermore, the affluence afctobacillus species in healthy pregnant women was
observed (33).

Bacterial vaginosis during pregnancy causes a falteincrease in the risk of
preterm labor(227-230). The inflammatory cascade triggered by bacteyabibsis
results in the release of proinflammatory cytokisash as IL-6, IL-1 beta, IL-8, and
TNF-o (231). These proinflammatory cytokines furthemstiate MMP release,
specifically MMP-8 which are produced by neutrophMMP8 causes the breakdown
of the membranes. MMP-8 is capable of degradatioa lkarge number of proteins
found in the extracellular matrices like collagemard Ill. The infection results in
elevated MMP8 levels, and an increased proteoglydegradation process that
compromises the integrity of the membranes. Thid kif disruption of the membrane
integrity causes premature rupture of the memb(agas232).

Bacterial vaginosis is abetted by alteration iniwagmicroflora with ensuing
loss of protectivé.actobacillus species and an accompanying rise in the abunddnce
anaerobic and facultative microorganisms in thanagenvironment. Disturbance in
the normal environmental balance leads to the iatengrowth of many anaerobes

including Gardnerella vaginalis, Peptostreptococcus spp., Mycoplasma hominis,
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Mobiluncus spp., Fusobacterium spp., Bacteroides spp., Prevotela spp., and
Porphyromonas spp. A deficit of lactobacilli hinders the natural prote
mechanism resulting in a higher-than-normal pH %»4lue to lactic acid depletion
(233,234). It is held in belief that atypical vaajirilora is a potential risk component
for pre-term birth. Women withactobacillus rich vaginal microenvironment in the
first trimester of gestation have a 75% decreasskl of giving birth pre-term
compared to those with aberrant flora represeniethé establishment of bacteria
associated with bacterial vaginosis. Moreover,9pecies diversity ofactobacilli is
also a crucial factor influencing the outcome aégrancy. Nonetheless, many non-
symptomatic healthy women have disparate vaginatrohiota. More precise
strategies are required for the evaluation of tble, prevention, and treatment of the

condition and thereby promote hedltl5,199,235-238).

A recent case-control study conducted in Indoneg@ulation with a sample
size of 76 has shown that bacterial vaginosis ptesea higher risk for PPROM
(Wiraguna et al., 2019). These findings are in lwith observations made by studies
conducted in the India subcontinent(240-243). Inpraspective cohort study
conducted amongst pregnant women by Brown ett alas observed that a vaginal
microbiome with reduced.actobacillus spp. abundance and increasing vaginal
bacterial diversity were associated with an incedaelative risk of PPROM(211).
Another study was conducted in Italy in which 66@gnant women at 28 weeks of
gestation were subjected to a vaginal swab to Bdarcstreptococcus agalactiae and
also to assess lactobacillary grading and/or poesehany pathogenic bacteria and/or
candida. It showed that women with a vaginal infectand/or abnormal vaginal
microbiota had a higher incidence of PPROM (244)orgitudinal study comprising

of 111 pregnant women, of which 98 gave birth entand 13 gave birth at pre-term,
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hypothesized that women retaining only one spe@ésLactobacillus during
pregnancy were at an increased risk of deliveriefpie the term in comparison to
those who have vaginal microbiota comprising of entlhan one species. It also
established thdt. iners was the predominant species linked with pre-teimn(245).

A contrary observation to the hypothesis of a chasaociation of atypical vaginal
microflora and pre-term birth was made by RomeralefAs per their evaluation, no
significant difference in the microbiota was fouretween group A (comprising of 18
pre-term delivering) and group B (70 term delivgrmothers ) concerning bacterial
taxa and relative abundance when compared alongse&tational age(198).

Recent literature on the microbiome in  pregnant @om
(30,180,189,192,194,197,198,226,246—-255) have ewétk that the architecture of
the vaginal microbiota has a consequential popratpecific influence on PTB risk.
Numerous studies focusing on populations mainly Bfiropean ancestry
(30,194,197,246) have associatieactobacillus crispatus with a reduced risk for
PTB. The aforementioned findings were replicatedaircohort of principally of
African ancestry(246). As originally described byavel et al.(199), and later
corroborated by other research groups (156,238)yalginal microbiome composition
of women of European and African descent vary suthstlly. While the fact that
specific taxa have been linked to PTB in women dficAn descent in a few
studies(246,247), no significant associations vwdrgerved in others (189,198). It is
less likely that women of African descent to exhilaginal lactobacilli, usually have
vaginal L. crispatus prevalence, and are more inclined to present wigh vaginal
microbial diversity (199,235). A case-control studythe Vietnamese population has

provided further evidence that vaginal dysbiosisreased the risk for PTB and
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PPROM. They have also observed that aerobic bacteie closely associated with
PPROM while fungal infection did not have the samsociative relation(256).

Rapidly advancing research has been directed to pitematal vaginal
microflora in influencing the risk for PTB. Howevetill date, these studies have
yielded moderately conflicting findings across aslvas within racial/ethnic groups.
The contradiction in findings across studies maylreflection of the differences in
the study sample. Across studies, there is appiecigariation in participant
racial/ethnic and socioeconomic diversity, attrdsuthemselves that are linked with
PTB (26,257,258), and many studies have small samjze. In addition, across
studies there is substantial disparateness thsifatasion of PTB, with many studies
not differentiating spontaneous PTB from any PTi8Juding the medically-indicated
cases due to fetal or maternal complications. Timwcal factors leading to the
different PTB scenarios vary; spontaneous pretafmour is more often linked with
intrauterine infection or inflammation, whereas thdicated delivery is often related
to medical complications. Lastly, there is alsocsmable variability in the gestational
age of vaginal sample collection across studiesl #nis determined that the
composition of the vaginal microbiome changes waklvancing gestational
age(31,198). A direct comparison of the findingsddferent studies of the vaginal
microflora and PTB is ambitious as there is consildie heterogeneity in methods
across all the published studies.

Thence, future analyses should be population-gpdaiestigations focusing
on exploring particular environmental, social, dnehavioral exposures that may
contribute to the microfloral diversity. These kindf investigations are required to
gauge the broad influence of the vaginal microbiasen risk factor of PTB and to

also to classify contributing taxa. In contrasttie contributory effect of factors like
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anatomical abnormalities, genetic factors, and partam hemorrhage, antagonistic
vaginal microbiome is a resilient risk factor foPROM. Identification the subset of
patients with vaginal dysbiosis followed by managemof the microflora via a
combination of antibiotic, prebiotic and probiotitherapies calls for further

investigation and serve as a promising approacthfoprevention and/or reduction of

PPROM and PTB.
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6. CONCLUSION

Vaginal microfloral dyshiosis-associated conditions are the most recurrent
causes of preterm birth. This study made an attempt to establish any correlation
between vaginal dysbiosis and subsequent development of PPROM, PROM and
spontaneous preterm birth. We found that vaginal dysbiosis in early second trimester
of pregnancy did not have any correlation to PPROM and PROM but there was a
significant association with spontaneous preterm labor. However, alarger sample size
and using novel microbiological profiling techniques of the vaginal microbiome

would have given us a more accurate and conclusive interpretation of data.

Page 59



Summary

7. SUMMARY

This was a longitudinal observational study conddcbn antenatal women
between 1% to 20" weeks of gestation attending the outpatient sesvinfethe
Department of Obstetrics and Gynaecology of KAHEMs. Prabhakar Kore
Charitable Hospital, Belgaum, Karnataka. Employiag convenience sampling
technique, a sample of 110 pregnant women whofisatignclusion criteria were
recruited for the study. All the recruited subjestse followed up until their delivery
and the pregnancy outcome was recorded namely PRRRMDM, Preterm birth or
Term delivery. The outcomes were then correlatdl tie microbiological profiling

done in early second trimester.

Chi-square analysis test revealed that there iggrifisant association of
gestational age, spontaneous preterm, and uncadptetm vaginal delivery with
Nugent score. However, there is no significant aession of age, parity, aerobic
culture, fungal culture, PPROM, PROM, term C- smctdelivery, and Preterm C-
section delivery with Nugent score. Moreover, ngsoagtion was established for
aerobic or fungal cultures with other study parargetThe observation that a positive
Nugent score led to an increased frequency of spewous preterm delivery and
uncomplicated term vaginal delivery are in agreenveith the well-supported fact
that the presence of an abnormal vaginal microfilomarly pregnancy is a risk factor

for PPROM, preterm delivery, and PROM.

Identification the subset of patients with vagirdyisbiosis using modern
microbiological profiling techniques and subsequertnagement of the microbiota
through a combination of antibiotic, prebiotic amabiotic therapies holds promise

for the reducing the incidence of PPROM and PTB.
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“VAGINAL DYSBIOSIS IN EARLY SECOND TRIMESTER OF PREGNANCY AND ITS
ASSOCIATION WITH PPROM: A LONGITUDINAL OBSERVATIONAL STUDY AT
KAHER’S DR. PRABHAKAR KORE CHARITABLE HOSPITAL, BELAGAVI ”, is ethical
and justifiable. The proposed research project has been cleared by the JINMC Institutional Ethics

Committee on Human Subjects Research.
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JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
on Human Subjects Research, on Human Subjects Research,
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi.
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ANEXXURE |- CONSENT FORM

Purpose of the study

| have been informed bREG. NO. BJ0119017, Post Graduate in M.S.

Obstetrics and Gynaecology under the guidance of Dr , Department

of Obstetrics and Gynaecology, J.N. Medical Colle¢AHER, Belagavi is
conducting a study to determine To determine theetation between vaginal
dysbiosis in 18”7 weeks and 26" weeksof pregnancy and subsequent development
of PPROM in women receiving antenatal care at KAKERr.Prabhakar Kore

Charitable Hospital, Belagavi.

PROM/PPROM is associated with neonatal mortalitgl amorbidity. It includes
prematurity, neonatal infections including necriotigzenterocolitis, sepsis, respiratory
distress syndrome, intraventricular haemorrhagerivemricular leukomalacia,
cerebral palsy, retinopathy of prematurity and emighological problems including
hypoglycaemia, transient low hypothyroid leveMl. these contribute to economic

and emotional burden for the parents and the faméynbers.

The data on prevalence of vaginal dysbiosis inyearégnancy is scarce in
this part of the country with a prevalence of 6.4”4&KAHER. This study aims to
determine the correlation between vaginal dysbiasiarly second trimester of
pregnancy and its association with developmentRROM.

Study procedure:

Once | have signed the informed consent form, #regnal details like name,
age, place, address, my education, my health, deptive history and other
information will be noted down. Vaginal swab wik taken and processed for culture

and gram staining. The reports will be noted anilllbe followed up.
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Potential Risks

There are no observable risks associated withttiuy s

Benefits

There is a benefit as | will be followed up in mytenatal period on a regular
basis and will be delivering in KAHER’s Dr.Prabhakéore Charitable Hospital,

Belagauvi.

Financial incentive for participation

I will not receive any payment for taking part mstresearch study.

Alter natives
If I decide not to participate in the study, my lle@are provider will provide
the usual standard care during my pregnancy, dglisad up to through 6 weeks

after delivery

Privacy

To protect my privacy, all the collected informatiwill be given a number
rather than using my name. Any information colldctriring the study will remain
confidential. My medical files will be reviewed grt the hospital (or study doctor’s
office) to check the information and verify the ulswithout breaking my
confidentiality. Only de-identified information any pregnancy will be shared so as

to learn the results of the study.
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Authorisation to publish results

The information about me will be analysed togethéth other study
participants.
Results of this study will be published and presdrb scientific groups for scientific
purposes, but | will never be individually idergii in the presentation of the study

results.

Institutional Policy

In case | have any questions related to the stadyture or in case of study
related injury or illness, | can contaREG. NO. BJ0119017, Department of
Obstetrics and Gynaecology, KLE KAHER, J.N Medi€xdllege, Ph. No. 0831-

2551292 or phone number: or Dr. , Dept. of

Obstetrics and Gynaecology, KAHER, J.N Medical €gd, Belagavi Ph.: 0831-

2551292 or phone number:

Voluntary Participation

My participation in the study is voluntary. In caseneed any further
information regarding my rights as study participanmay contact Dr. Roopa M
Bellad, Professor of Paediatrics, as Chairman ®.JMedical College Institutional
Ethics Committee on Human Subjects Research, PRor@831 2473777 ext-1527 at
J. N. Medical College, Belagavi. My doctor will takcare of me during this
pregnancy or in the future. | am free to stop paudtion in this study at any time and

for any reason.
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Screening form

Screening number: |:|:|:|

Date of screening (dd-mm-yyyy): [T 1-7 1 | [T |

Full name:

First name : Middle name : Last name:
Age (years) [ ]

OP number: TTTT T1]

Husband’s name:

Address: House number-

Street

Taluka

District

Phone number:

Landline (optional):
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RECRUITMENT FORM

1) Is the period of gestation betweeri13veeks and

20°%"weeks of gestation yes D n

2) Past history (1=yes 2=no)

History of any preterm delivery/PROM/PPROM in tresp

pregnancy

History of short cervical length/cervical enciratag

History of threatened abortion ifi' frimester I:I

History of uterine anomalies

The woman is eligible to consent only if answet tie yes and 2 is no:

[]

Eligible

Consented I:I

Page 102



Annexures

PROFORMA
Enroliment number: D:D

I. Socio demogr aphic infor mation:

1. Age ved ][]

2. What is the level of schooling? |:]

1= no formal schooling, illiterate

2= no formal schooling, literate

3= schooling

a. number of years of schooling [T ]

4= Don’'t know
Socio-economic status (according to modified B.J Prasad classification)
1 =upper class
2=upper middle class
3=middle class

4=Lower middle class

IEEO A

5=lower class

BMI

I'l. Present pregnancy
Obstetric score :
Married life:

Consanguinity:
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Gravida:
Para:
Living:

Abortion:

U0 0o

Stillbirth:

MENSTRUAL HISTORY

3. What was the last day of your menstrual cycle? | ||:| | | | | | | | |
dd m m YYVY

4. Estimated date of delivery (EDD) by LMP

[ e N O e B N B
5. Corrected Estimated date of delivery (EDD) iy an

(N e O e N N

6. Gestational agq__] we{™ ] dayd ]
Past history:
History of any preterm delivery/PROM/PPROM in the D 1=yes 2=no past
pregnancy
History of short cervical length/cervical enciratag I:I 1=yes 2=no
History of threatened abortion iff frimester I:I 1=yes 2=no
History of uterine anomalies |:| 1=y&=no
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I11. Vaginal swab culture:
1) Nugent score:
2) Organisms isolated on aerobic culture:

Organism: (1= yes, 2= no)

Lactobacillus
Gardnerella vaginalis

Chlamydia trachomatis

E.coli

Group B streptococii
Enterococci
Lactobacilli
Bacteroides
Propionibacterium
Trichomonas vaginalis
M.hominis
Streptococcus agalctiae
Staph. Aureus
U. urealyticum
Non haemolytic streptococci
Prevotella

Vaginal commensals

O o0o0oo0o oooo oyl bg

Page 105



Annexures

If others, specify the organism

3) Fungal organisms isolated:
Yeast:
Candida albicans:

Other candida species:

V. Pregnancy outcome

1) PPROM

2) PROM

3) SPONTANEOUS PRETERM

4) UNCOMPLICATED TERM VAGINAL DELIVERY
5) CESAREAN SECTION

HjNRingn
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ANNEXURE IV — MASTERCHART

HIO PRETERM HIO SHORT HIO
G| wmme | g | | e | omo | cmo | CSTATOV [ SEUEEN | OSSN, | o0 | o | weor | ameme | e | eon | mou | TS | wieowion | mocovor
1 | 17012000 | 23 | ss08232 GoAl 28-09-2019 04-07-2020 15WK 6D N N N N 1 NIL NIL Y
2 | 17012020 | 24 | 3596307 GPIL1 04-01-2021 11-10-2021 16WK 2D N N N N 1 NIL NIL Y CPD
3 | 20012020 | 25 | 3326589 GPILL 02-09-2019 08-06-2020 20WK N N N N 2 NIL NIL Y
4 | 20012020 | 32 | 5507743 G2P1L1 30-09-2019 09-07-2020 16WK N N N N 1 oM A NIL Y FETAL DISTRESS
5 | 2001200 | 22 | 1016972 G2PILL 08-10-2019 15-07-2020 14WK 6D N N N N 1 O AR LS NIL Y
6 | 20012020 | 20 | 4674924 GaP2L2 01-09-2019 06-06-2020 20WK 1D N N N N 3 NIL NIL Y
7 | 2001200 | 28 | 5578134 PRIMI 1510-2019 24-07-2020 13WK 6D N N N N 1 NIL NIL Y PLACENTA PREVIA
8 | 27012020 | 25 | 4500873 GPIL1 08-10-2019 14-07-2020 15WK 6D N N N N 2 NIL NIL Y (34WK 6D)
9 | 28012020 | 20 | 5500224 GaP2L2 13-09-2019 19-06-2020 19WK 4D N N N N 1 NIL NIL Y
10 | 31012020 | 22 | 5604494 GoAl 22-09-2019 28-06-2020 18WK 5D N N N N 2 NIL NIL Y
11 | 31012020 | 26 | 5417341 PRIMI 16-12-2020 22-09-2021 18WK 6D N N N N 3 NIL NIL Y PR Ay
12 | 14022020 | 26 | 5620481 PRIMI 01-11-2019 13-08-2020 14WK 1D N N N N 3 NIL CANDIDA Y NPL
13 | 14022020 | 26 | 3937840 GPIL1 09-11-2019 21082020 15WK 2D N N N N 2 NIL NIL Y
14 | 14052020 | 22 | 5696023 G2Al 07-01-2020 13-10-2020 18WK2D N N N N 1 NIL NIL Y
15 | 14052020 | 18 | 4249935 | G3PILIAL | 20012020 20-10-2020 14WK 6D N N N N 1 NIL NIL Y K/C/O EPILEPSY
16 | 14052020 | 37 | 3698106 | G3PILIAL | 27-12-2019 06-10-2020 19WK 6D N N N N 2 oM A NIL Y
17 | 14052020 | 20 | 5696648 PRIMI 02-01-2020 09-10-2021 16WK 4D N N N N 1 NIL NIL Y
18 | 14052020 | 23 | 5696589 | GA4P2L2A1 | 24012020 30-10-2020 15WK 6D N N N N 1 NIL NIL Y PREVLSCSIN
19 | 18052020 | 24 | 5679748 G2P1L1 11-02-2019 20-11-2020 13WK 6D N N N N 1 NIL A N Y
20 | 18052020 | 24 | 5699866 PRIMI 10-01-2020 16-10-2020 18WK 6D N N N N 1 O AR LS NIL Y
21 | 18052020 | 30 | 3040359 GaP2L2 2512-2019 30-09-2020 20WK 5D N N N N 2 NIL VEADDING Y PREV 2 LSCS
22 | 18052020 | 21 | 5699904 PRIMI 24122019 20.09-2020 20WK 6D N N N N 1 NIL NIL Y NPL
23 | 18052020 | 22 | 5699868 PRIMI 26-12-2019 01-10-2020 20WK 4D N N N N 1 NIL NIL Y(gg‘;v'( Y CDMR
2 | 18052020 | 20 | 569969 GoAl 31122019 06-10-2020 19WK 6D N N N N 2 o AR LS NIL Y (35WK 4D)
25 | 18052020 | 23 | 5696791 PRIMI 10-12-2019 16-09-2020 20WK 3D N N N N 1 NIL NIL Y FETAL DISTRESS
% | 26052020 | 26 | 5656763 PRIMI 08-02-2020 15-11-2020 15WK 2D N N N N 2 NIL NIL Y
27 | 26052020 | 21 | 5706588 G2PIL1 21-01-2020 28-01-2020 13WK 6D N N N N 1 NIL NIL Y
28 | 26052020 | 38 | 5362751 PRIMI 11-02-2020 17-11-2020 14WK 6D N N N N 6 NIL NIL Y CDMR
20 | 26052020 | 20 | 5411523 PRIMI 24-01-2020 31102020 | 1511-2000 |  15WK 2D N N N N 2 NIL NIL Y
30 | 26052020 | 28 | 5682047 GaP2L2 14-01-2020 20-10-2020 19WK N N N N 0 NIL NIL Y
31 | 26052020 | 22 | 5686822 PRIMI 16-01-2020 22-10-2020 18WK 5D N N N N 4 NIL NIL Y
32 | 26052020 | 22 | 5706684 PRIMI 10-01-2020 19-10-2020 19WK 4D N N N N 1 NIL NIL Y
33 | 26052020 | 25 | 5707763 G2PILL 04-01-2020 10-10-2020 20WK 3D N N N N 0 NIL NIL Y
34 | 26052020 | 21 | 5707811 PRIMI 20022020 26-11-2020 13WK 5D N N N N 1 NIL NIL Y
35 | 26052020 | 25 | 4798063 G2PILL 22-02-2020 28-11-2020 13WK 3D N N N N 5 NIL NIL Y PREVLSCSIN
36 | 26052020 | 31 | 2834499 | G3P2LIDL | 19012020 25-10-2020 18WK 2D N N N N 2 NIL NIL Y
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37 | 29052020 | 26 | 5665243 | G3P2L2 | 07-01-2020 | 14-10-2020 20WK 3D NIL NIL Y(36WK)
38 | 20052020 | 23 | 4115761 | G2PILL | 20-02-2020 | 26-11-2020 14WK 1D NIL NIL
BUDDING PREV LSCSIN
39 | 29052020 | 25 | 4500577 | G2PIL1 | 13012020 | 20-10-2020 19WK 4D NIL VEADDING B
MSL WITH
4 | 29052020 | 25 | 5327158 G2A1 0401-2020 | 10102020 | 21-10-2020 |  19WK 2D NIL NIL UNFAVOURABLE
CERVIX
41 | 29052020 | 23 | 5703999 | G4P2LID1 | 08012020 | 15102020 20WK 2D NIL NIL
4 | 29052020 | 29 | 5709850 | GPIL1 | 28122019 | 30-09-2020 21WK 6D NIL NIL
43 | 29052020 | 21 | 5710308 PRIMI 01-02-2020 |  08-11-2020 16WK 6D NIL NIL
41 | 29052020 | 20 | 5638972 PRIMI 12112019 |  17-09-2020 19WK 6D NIL NIL Y(32WK 1D)
BUDDING
45 | 29052020 | 21 | 5652385 PRIMI 11012020 |  18-10-2020 19WK 6D NIL EADDING
VAGINAL
46 | 29052020 | 24 | 5710585 PRIMI 20-02-2020 | 28-05-2020 13WK 6D O R LS NIL
47 | 29052020 | 21 | 5711528 | GIPILIAL | 12012000 | 18102020 19WK 5D NIL NIL PR e SCoIN
VAGINAL
4 | 29052020 | 23 | 5710818 PRIMI 11:01-2020 |  20-10-2020 19WK 6D O RS NIL
VAGINAL
49 | 14072020 | 24 | 5750537 G2A1 16042020 | 21-01-2021 13WK oI & NIL Y(36WK 6D)
50 | 14072020 | 19 | 5723399 PRIMI 12042020 | 17-01-2021 13WK 2D NIL NIL
51 | 14072020 | 25 | 5768703 PRIMI 28:02-2020 | 04-12-2020 13WK 4D NIL NIL
52 | 14072000 | 22 | 3828549 G2PILL 10042020 | 17-01-2021 19WK 4D NIL NIL Y(3?WK
VAGINAL PREV LSCSIN
53 | 1407-2020 | 26 | 4177186 | GAP2LIAL | 23032020 | 28-12-2020 16WK 1D O RS NIL BV
54 | 14072020 | 27 | 5750544 | G3F2L2 | 25022020 | 01-12-2020 20WK NIL NIL
VAGINAL
55 | 28072020 | 28 | 4883747 G2A1 23032020 | 28-12-2020 18WK 1D O AR LS NIL
VAGINAL Y(39WK
56 | 2807-2020 | 23 | 5783169 PRIMI 10032020 | 15-12-2020 20WK O AR LS NIL )
57 | 28072020 | 25 | 5766449 PRIMI 09-02-2020 | 1511-2020 | 1512-2020 | 20WK 1D NIL NIL
58 | 28072020 | 24 | 5729742 | G2PILL | 12032020 | 17-12-2020 19WK 5D NIL NIL Y(35WK 2D)
VAGINAL V(EW
59 | 2807-2020 | 26 | 578495 | G3P2L2 | 14032020 | 19-12-2020 19WK 3D oA NIL o) ANAMNIOS
VAGINAL PREV LSCSNOT
60 | 01-09-2020 | 27 | 4253285 | G2PILL | 27-04-2020 | 01-02-2021 18WK 1D NIL WILLING FOR
COMMENSALS e
61 | 01092020 | 20 | 5750649 PRIMI 16042020 | 21-01-2021 | 28:01-2021 | 18WK 5D VAGINAL NIL
COMMENSALS
VAGINAL
62 | 01092020 | 20 | 5701223 G2A1 UNKNOWN 10-03-2021 |  13WK 6D oA NIL Y (34WK 2D)
BOH WITH
GESTATIONAL
63 | 01092020 | 27 | 4648016 | GAPILIA2 | 12-052020 | 16-02-2021 16WK NIL NIL A TIONAL
3AwW2D
PREV LSCSNOT
64 | 08092020 | 29 | 5825509 | GGPILIAL | 05062020 | 12-03-2021 13WK 4D NIL NIL WILLING FOR
VBAC
65 | 08092020 | 24 | 574967 | G2PIL1 | 20042020 | 25012021 | 02-02-2021 |  18WK 6D NIL NIL ¥(35W 5D)
VAGINAL V(3BWK
66 | 08:09-2020 | 29 | 3677738 PRIMI 23052020 | 27-02-2021 15WK 3D oA NIL P
67 | 0809-2020 | 40 | 5825853 | G2PIL1 | 25062020 | 01-04-2021 | 15022021 17WK NIL NIL
68 | 08:09-2020 | 30 | 5826238 | G3P2L2 | 22-04-2020 | 27-01-2021 19WK 6D NIL NIL
69 | 08092020 | 20 | 5568357 | G2PILL | 05052020 | 09-02-2021 18WK NIL NIL Y (29WK 6D)
70 | 08092020 | 20 | 5826428 | GAP2L2A1 | 12052020 | 16-02-2021 14WK 4D NIL NIL ey oo™
71 | 08092020 | 23 | 5812728 PRIMI 20042020 | 25-01-2021 18WK 1D NIL NIL CDMR
72 | 08092020 | 23 | 5826831 PRIMI 14042020 |  19-01-2021 20WK 5D NIL NIL Y(gsD‘;VK ANAMNIOS
PREV LSCSWITH
73 | 20102020 | 36 | 5866857 | G3P2L2 | 18062020 | 25-03-2021 17WK 5D oA < NIL Y(Ii‘)‘w PPROM WITH
SEVERE OLIGO
74 | 20102020 | 20 | 5867530 PRIMI 17072020 |  23-04-2021 13WK 4D NIL NIL Y(gg\’K
METHICILLIN
75 | 20102020 | 26 | 5832639 PRIMI 27052020 | 03-03-2021 20WK 6D i NIL
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Annexure | V- Master Chart

STAPH AUREUS
76 | 20102020 | 21 | 581219 PRIMI 28-05-2020 04-03-2021 20WK 5D NIL CANDIDA Y
VAGINAL
77 | 2010200 | 22 | sesasz PRIMI 20-07-2020 26-04-2021 13WK 1D O AR LS NIL Y
78 | 2310200 | 22 | 5819793 PRIMI 20-06-2020 05-04-2021 16WK 4D NIL CANDIDA Y CcPD
KLEBSELLA
79 | 2310200 | 19 | s862779 PRIMI 20-05-2020 24-02-2021 20WK 6D ESELLE NIL Y
80 | 04112020 | 20 | 5867530 PRIMI 17-06-2020 06-05-2021 20WK NIL NIL Y FETAL DISTRESS
VAGINAL PREV LSCSNOT
8l | 18112020 | 25 | 4782830 G2P1L1 18-06-2020 25-03-2021 20WK 6D NIL Y WILLING FOR
COMMENSALS e
VAGINAL
g2 | 18112020 | 27 | 5850009 PRIMI 10-07-2020 16-04-2020 18WK 5D oI & NIL Y
VAGINAL PREV LSCSIN
83 | 18112020 | 31 | 4653761 | GSPIL1IA3 | 14-07-2020 20-04-2021 18WK 1D oA NIL Y B
VAGINAL
84 | 18112020 | 20 | 5843843 PRIMI 16-06-2020 23032021 | 05042021 | 20WK 2D O RS NIL Y (36WK)
VAGINAL SEVERE FGRWITH
85 | 01122020 | 24 | ave7488 G3P2L2 25-07-2020 01-05-2021 18WK 3D NIL Y PATHOLOGICAL
COMMENSALS
TRACE
86 | 01122020 | 26 | 5869286 | GSPPL2AL | 09-08-2020 16052021 16WK 1D NIL NIL Y
87 | 0212200 | 27 | 5850000 PRIMI 10-07-2020 16-04-2020 18WK 5D NIL NIL Y
88 | 0212200 | 22 | 4558756 G2P1L1 08-08-2020 15052021 | 26:05-2021 | 15WEEKS NIL NIL Y vl
80 | 02122020 | 24 | 5898001 PRIMI 10-07-2020 16-04-2021 20WK 5D NIL NIL Y(gg‘;v'(
VAGINAL MSL WITH FETAL
90 | 0212200 | 23 | 5977493 PRIMI 23-07-2021 20042021 | 20042021 |  20WK 1D oI & NIL Y aTH e
VAGINAL
91 | 02122020 | 20 | 5983654 PRIMI 12-07-2020 18-04-2021 20WK 3D oA NIL Y
92 | 02122020 | 20 | 5012056 G2P1LO 20-08-2020 27-05-2021 14WK 6D NIL NIL Y
93 | 05122020 | 23 | 5016610 PRIMI 23-08-2020 30-05-2021 14WK 6D NIL NIL Y
94 | 05122020 | 25 | 5916669 PRIMI 18-07-2020 24-04-2021 20WK NIL CANDIDA Y
Y (3BWK
95 | 05122020 | 23 | 5016733 PRIMI 24-08-2020 31-05-2021 13WK 4D NIL NIL o)
% | 0512200 | 25 6018991 PRIMI 15-07-2020 21-04-2021 | 05032021 |  14WK 3D VAGINAL NIL Y
COMMENSALS
VAGINAL
97 | os122020 | 20 | 5840177 PRIMI 06-08-2020 13052021 17WK 6D O AR LS NIL Y
9 | 09122020 | 22 | 6064979 PRIMI 07-08-2020 14-05-2021 17WK 5D NIL NIL Y
9 | 1612200 | 26 | 5926711 PRIMI 24-08-2020 31-05-2021 13WK 6D NIL CANDIDA Y (35WK 6D)
100 | 17-12-2020 | 24 | 4108187 | G3P2LID1 | 17-07-2020 23-04-2021 21WK 6D NIL NIL Y
VAGINAL Y (38WK
101 | 17122020 | 20 | 5016982 PRIMI 13-09-2020 20-06-2021 13WK 4D O s NIL o
102 | 17122000 | 26 | 5920534 G2A1 24-08-2020 31-05-2021 16WK 3D NIL NIL Y FETAL DISTRESS
108 | 2012200 | 21 | 3852338 G2P1L1 08-09-2020 10-06-2021 15WK 5D NIL NIL Y
104 | 2312200 | 20 | 6016094 PRIMI 09-09-2020 16-06-2021 15WK NIL NIL Y (36WK 2D)
105 | 23122020 | 24 | 4690677 | G4P2L2A1 | 06-08-2020 13052021 19WK 6D NIL NIL Y BREECH
BUDDING
106 | 05-01-2021 | 29 | 5419200 G2P1L1 02-09-2020 09-06-2021 15WK NIL VEODDING Y
107 | 02-022021 | 30 | 6103568 | G3PILIAL | 29-09-2020 09-07-2021 18WK NIL NIL Y (35WK)
108 | 17-00-2021 | 28 | 6124487 G2P1L1 04-11-2020 11-08-2021 15WK NIL NIL Y (33WK 3D)
100 | 03032021 | 18 | 6100214 PRIMI 28-11-2020 04-09-2021 13WK 4D NIL NIL Y (34WK 6D)
110 | 03032021 | 21 | 5552614 G2P1L1 28-10-2020 05-08-2021 17WK 6D NIL NIL Y
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