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Abstract

To identify common organism colonizing the cervico-vaginal mucosa of normal spontaneous intraoperative delivery patient’s swabs were collected
from 50 subjects prior to child birth. Swabs were used for Gram-stained slide preparation and bacterial cultures. Swabs for culture were placed in
Thioglycollate broth, incubated at 35° C for 24 hours and streaked on Blood agar plates (BAP). BAPs were incubated at 35° C for 24 hours.Colonies
yielded 97 bacterial and 1 fungal isolates. Bacteria isolated were Lactobacilli spp. 36 (36.73%), E. coli 19 (19.31%), CoNS 17 (17.35%), S. aureus 13
(13.27%), K. pneumoniae 11 (11.22%), and P. mirabilis 1 (1.02%). Multiple colonies of organisms were observed; infected subjects yielded higher
rates of multiple colonization 8 (40%) with E. coli and S. aureus found to be predominantly co-infecting subjects with greater than 10 pus cells LPF.
Microscopic evaluation of pus cells were insufficient to rule out bacterial colonization highlighting the importance of culture methodologies. Multiple
colonization of organism suggests molecular influences on growth and biofilm formation aside from specie to specie interaction. Application of 2%
erythromycin bath suggests inhibition of colonization of infants after birth thereby negating the formation of inflammatory response. These data can

provide information for maternal prophylaxis and post-delivery infant management.

Key words : Escherichia coli, Coagulase-negative Staphylococci, Erythromycin, Pus cells, Streptococcus agalactiae.

INTRODUCTION

It is approximated that there are 131.4 million births per year
with an average of four births each second everyday'. In
the USA alone 24,000 infants died in 2011 with the most common
factors ranging from serious birth defect, preterm birth, Sudden
Infant Death Syndrome (SIDS), maternal complications of
pregnancy, and injury (suffocation) . In 2014 infant mortality
rate in the Philippines is estimated at 17.64 deaths/1,000 live
births. These statistics are often used as indicators of the level of
health in a country ™ and could be significantly decreased with the
advocacy of knowledge in each of the determining factors which
predominate in the strata of society concerned.

The leading cause of the death in term-infants is bacterial in
origin: pneumonia being responsible for 9%, neonatal tetanus for
14%, sepsis/meningitis for 7% and diarrhea for 2% of the deaths.
The incidence of neonatal sepsis ranges from 7.8 to 21.8/1,000
live births, with case fatality rates as high as 38%. Appropriate
preventive and therapeutic intervention must be done in order to
prevent this high mortality. However, lack of etiological data from
rural areas has blocked the progress ™ *. In low and middle
income countries, maternal morbidity and mortality has remained
remarkably high because the important determinants to poor
pregnancy outcomes are sparse and poor. This includes
information on bacterial and viral maternal infections. Lack of
information can also undesirably impact donor interest and
international commitment . Lack of knowledge of the common
etiological agents compounded by the scarcity of laboratory and
culture facilities in most primary and secondary health facilities
and delay in and reluctance of the family to seek care which often
results in most babies succumbing to serious infections within
their homes without coming to seek for any medical intervention;
these factors cause neonatal sepsis in different communities and
are important aspects to consider in order to devise community-
based strategies for managing serious infections . Escherichia
coli and Group B Streptococcus (GBS) are the usual causative

agents in the early onset sepsis which is regarded as maternally-
acquired and usually found in the maternal genital tract, whereas
late onset sepsis is considered environmental in origin either
hospital or community acquired. Coagulase-negative
Staphylococci (CoNS), Staphylococcus aureus, Gram-negative
organisms such as Klebsiella spp. and Pseudomonas spp. are
commonly implicated organism in hospital-acquired infections .
Streptococcus agalactiae can be recovered from various sites in
healthy adults. The urethra, vagina, perineum and anorectal
region have all been suggested as the prime site of carriage. GBS
colonize the vaginal and rectal areas of 10% to 30% of pregnant
women. The most important determining factor is its presence in
the mother's vagina. Cases of S. agalactiae in the Philippines have
been documented and it is said to be frequent in the low income
population ™.

One of the most useful intervention strategies among the high-
risk women would be the earlier recognition of the invasive
pathogen. CDC's guidelines recommend that a pregnant woman
be tested, or screened, for GBS in her vagina and rectum when she
is 35 to 37 weeks pregnant . Detection of heavy colonization has
traditionally relied on culture methods, which may not be feasible
in some health care settings and require 1-3 days before results are
available"”. Thus reliable statistics on common colonizing agents
will provide adequate information for prophylactic treatment of
mothers and post-delivery management of infants.

METHODS
Respondents

From a single Department of Health (DOH) accredited
tertiary hospital,50 females who qualified under normal
spontaneous intraoperative delivery were chosen for the study.
All respondents consented to be part of the study as facilitated by
the obstetrics department with permission from the hospital
administration. Patients ranged from 15 to 41 years of age and
presented with no illness during the time of delivery. Patients
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were given a corresponding code to denote their sample and to
safeguard the anonymity of their identity. Additionally,
monitoring of infants was done for 1 month after delivery to
check for any reports of post-delivery infection.

Collection of Cervicovaginal swab

Subjects were at their lithotomy position prior to child birth;
clinical staff responsible for specimen collection were trained and
licensed as obstetrician gynecologists. Removal of excess mucus
from the vaginal area using sterile cotton pledget was done prior
to specimen collection during the crowning of the neonate. A new
swab was then inserted into the vaginal canal and swabbed onto
the cervix and walls of the vagina. Two swabs were collected; the
first swab was streaked on a dry clean glass slide for Gram
staining and the second swab was placed in two ml of
Thioglycollate broth. Gram stained slides were examined under
low power objective (LPO) for white blood cell counts.

Microscopic examination

Licensed obstetrician gynecologists examined Gram stained
slides under LPO to count the number of polymorphonuclear
neutrophils (pus cells) to determine whether the patient is
exhibiting a non-inflammatory or inflammatory cellular response
during the time of collection. Patients with pus cells less than 8-
10/LPF were considered negative for infection while counts of
greater than 10/LPF were considered positive for infection. Other
parameters noted were epithelial cells and Gram reaction and
morphology of bacterial/fungal isolates. Plump Alpha-hemolytic
Gram-positive bacilli were presumptively identified as
Lactobacilli spp. and yeast cells were not subjected to any further
identification.

Culture

Thioglycollate broths were incubated at 35° C for 24 hours
and streaked on blood agar plates (BAP).BAPs were incubated at
35°C for 24 hours. Growth was observed according to quantity,
colonial morphology and hemolytic reaction. Microscopic
examination was done to verify Gram reaction, morphology and
arrangement of bacterial growth as being cocci or bacilli and
fungal growth were described by the presence of yeast cells.

Biochemical Identification

Conventional biochemical testing panel of Citrate, Triple
sugar iron (TSI), Lysine iron agar (LIA), Methyl-red (MR),
Voges-Proskauer (VP), Sulfide, Indole and Motility (SIM), and
urease were done to verify the identity of Gram-negative bacilli;
Catalase and Coagulase testing was done to verify the identity of
Gram-positive cocci. Additionally, CAMP test was done on all
Beta-hemolytic colonies to confirm whether isolates are S.
agalactiae.

RESULTS

Vaginal smears subjected for microscopic examination were
able to identify the following parameters respectively: Epithelial
cells, Pus cells and Bacterial cells. Epithelial cells ranged from
rare to many per LPF. Pus cells ranged from 0 to greater than 25
cells / LPF. Gram positive cocci, Gram positive bacilli, Gram
negative bacilli and yeast cells were observed, cultured and
biochemically tested except for yeast cells. From 50 respondents
a total of 97 bacterial isolates and 1 fungal isolate were observed
in BAPs. Isolates observed were Lactobacilli spp. 36 (36.73%),
Escherichia coli 19 (19.31%), Coagulase-negative Staphy-
lococci 17 (17.35%), Staphylococcus aureus 13 (13.27%),

Klebsiella pneumoniae 11 (11.22%), Proteus mirabilis 1
(1.02%), and yeast cells 1 (1.09%).12 (12.30%) Beta-hemolytic
Gram positive cocci colonies were isolated, all of which are
CAMP test negative indicating that there is no Streptococcus
agalactiae colonization in all the members of the study group.
Distribution of hemolytic colonies were as follows: Alpha (a):
36 (37.11%), Beta (B): 31 (31.96%), Gamma (y): 31 (30.93%).
Except for Lactobacilli spp. which is a normal flora of the vaginal
canal, single and multiple presences of bacteria in combinations
were observed: Lactobacilli only 3 (6%), single colonization 31
(62%) and multiple colonizations16 (32%).

Multiple colonization observed in our study with common
combinations of organisms were CoNS and E. coli 6 (37.5%), S.
aureus and E. coli 5 (31.25%), CoNS and K. pneumoniae 3
(18.75%), S.aureus and K. pneumoniae 2 (12.50%). As observed
in our results, multiple colonizations is higher in 20 respondents
with greater than 10 pus cells per LPF 8 (40.00%) compared to 30
respondents with less than 8 pus cells per LPF 5 (17%). Multiple
colonization observed in our normal respondents were CoNS and
E. coli 2 (40%), S. aureus and K. pneumoniae 2 (40%), S. aureus
and E.coli 1 (20%) while multiple colonization observed in 30
infected respondents were S. aureus and E. coli 4 (50%), CoNS
and K. pneumoniae 3 (38%), CoNS and E. coli 1 (12%).

Normal

From 50 (antibiotic free) respondents, 30 (60%) aged 15 to 41
years old were identified to be without infection (pus cells less
than 8-10/LPF) and a total of 54 bacterial isolates were observed
in BAP after incubation at 35’ C for 24 hours. Isolates were
identified as follows: Lactobacilli spp. 21 (38.89%), S. aureus 9
(16.67%), CoNS 9 (16.67%), E. coli 9 (16.66%), L.pneumoniae 6
(11.11%). 16 colonies which exhibited Beta-hemolytic patterns
were isolated and were identified as S. aureus 8 (50%) and, E. coli
8 (50%). Gram-positive Beta-hemolytic cocci positive for CAMP
test and Gram-positive Alpha-hemolytic cocci suspected of being
S. pneumoniae were absent.

Infected

From 50 (antibiotic free) respondents, 20 (40%) aged 19 to 37
years old were identified to be with infection (pus cells greater
than 10/LPF), 9 (45%) of which presented with greater than 25
pus cells per LPF. None of these respondents presented with any
signs or symptoms of inflammatory response at the time. A total
of 43 bacterial isolates and one fungal growth were observed in
BAP after incubation at 35" C for 24 hours. Isolates were
identified as follows: Lactobacilli spp. 15 (34.09%), Escherichia
coli 11 (25.00%), Coagulase-negative Staphylococci 8 (18.18%),
Staphylococcus aureus 4 (09.09%), Klebsiella pneumoniae 4
(09.09%), Proteus mirabilis 1 (02.27%), and yeast cells 1
(02.27%).14 colonies which exhibited beta-hemolytic patterns
were isolated and were identified as S. aureus 4 (29%) and E. coli
10 (71%). Gram-positive Beta-hemolytic cocci positive for
CAMP test and Gram-positive Alpha-hemolytic cocci suspected
ofbeing S. pneumoniae were absent.

DISCUSSION

A total of 50 respondents are considered sufficient to support
the evaluation of any intrauterine infections as a major cause of
preterm labor". The results of our study showed that the
predominant pathogenic organism to colonize the cervico-vagina
is E. coli with 19 (19.31%) isolates from a total population of 97
bacterial isolates. This result is consistent with data published by
Saini et al., 2008 titled Microbiological Surveillance in Antenatal
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Table 1. CONSOLIDATED MICROSCOPIC AND CULTURE DATA RESULT FROM 50 NORMAL SPONTANEOUS INTRAOPERATIVE DELIVERY PATIENTS FROM RICARDO
P. RODRIGUEZ MEMORIAL HOSPITAL 2013
PUS CELLS LESS THAN B-10/LPF (NEGATIVE FOR INFECTION})
Control Age Micro-arganism/ Gram Stain BLOOD AGAR PLATE BIOCHEMI CAL CAMP Identified
Qrganism
Na. Cells
Valua Mar pholagy Growth Calony Hemalytic Catalase Coagulase Citrate TSI MR VP LA sim
Description Pattern
a | B v | s 1 ™
Gi#) Cocdl
NSID 32 G (1) Baclli Wiod Wiy Mediurm, gray X Neg Lactobucilli
13-001 G [-) Bacilli
EC Few
rc 2-4flpf
18 Gir) Coccl Wod Singly Many Crearry, Butter K Pos Pos Neg 5. aureus
Inoking
NSID
G () Bacilli
13-002
G {-) Bacilli
EC Wiod
PC 0-1f1pf
27 Gi#) Cocd Faw Singly Mod Crearmy, Butter X Pos Pos Meg 5. aureus
Inoking
NSID
G (+) Bacilli Few Few Medium, Creany X keg Lactobociii
13-003
E Few
PC 1-2flpf
21 G{1) Cocti
NSO G (1) Baill Mod Nariy nediurm, gray X Neg Luctobucilli
13-007 G (-] Badlli
£C Rare
PC 2-5/Ipf
3z G{r) Cocci Wiarty Singly Marny Creamy, hutter X Pos Pos Neg. 5 aureus
Ioking
NSID
G {+) Bailli
13-008
G (-] Badlli
EC Mad
rC 0-3/1pf
26 G{1) Cocti Few Singly/ Few While wearmy X Pus ey Couyheg
NSID Cocri
13-010 G {+) Badilli Mod Mod Medium gray X Neg Loctobocilli
G (-] Badlli
EC Rare
PC 2.4/ Ipt
34 Gi+) Coeri
NSID G (+) Bacill Few Few Wedium gray X Neg Loctabocill
13-013 G (-} Badlli Few Mod Large, mucaid, X Pos Pos A w/G Meg Pas K/K Meg | Meg Mag K. pnuemaniae
gray
E Few
rc
NSID 35 Gl+) Cocci
13-014 G (+) Bacill Many Many Medium, gray X Neg Loctobocilli
G [-] Badli
EC Few
rc 0-3/Ipf
16 G +) Cocti Meny Pairs Few White, crezmy X Pos Neg Coug Meg
NSID G (+) Bacll Many Faw Medium, gray X Loctoboelil
13-018 G [-) Baclli Mo Few Lar g, moist, gray
EC Few
PC 5-8/lpf
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34 G(+) Coca ew Med White, creamy. X Pos Neg Coagheg
13-019 G () Baulli
[c rew
rc 0-1/Ipf
25 G(4) Cocdi
13-021 G () Bacilli
EC Few
PC 3.5/Ipt
30 G(1) Coca
MSID G (+) Bacilli Few Few Wedium, gry x Lactabocili
13-022 G[-) Baalli wod Mod Lerge, moist, gray
EC Few
rc 4-8/Ipt
28 G{v) Cocti Wod Short thaims Few Creany, butter- X Tos Fos _ Neg S.aureus
locking
NSID)
G (1) gacilli Marty Fevi Medium, gray x e Lactobucili
13-022
G [-) Bzalli Wod Fevi Large, mutoid, X Pos Py AR wiG Neg Pos KK | heg | Meg | Neg K preumoniue
ery
EC Few
PC 2.5/Ipt
a1 Gi+) Cocai
MSID G (+) Bacilli ad Few Wedium, gry x ez Lactabocill
13-024 G ) Baclli Few Mod Large, moist,gray
EC Mod
rC 2-5/1pl
24 G{¥) Cocd
MSID G (1) gacili
15 G+ Coce Few Few White, creamy 3 Pos Neg CoagNea
NSID @ (+) Bacilli Rare o Medium, gray X Neg, Toctobacill
13-027 G () Radilli
EC Mod
PC 0-3/Ipf
20 G{+) Cocai Rare Singly Few White, crezmy CoagNeg
NSID G (+) Bacilli Rare Few Mediurm, gray X Loctobaclil
13-028 G (-} Bacilli Few Few Large, rroist, gray
EC Marny
pC 2-4/Ipt
24 G{+) Cocei rew Few Creamy, butter
NSID G (+) Bacilli
13-030 G i) Bacilli wind Mod Large, maist, gray
EC
PC
23 G{+) Coeei Wind Singly Mod White, creamy [3 Pos Neg CoagNeq
13-031 G () Badlli
EC Rare
pC 81071t
24 Gi+) Coeel
13-032 G i-)Bedilli Wod Mary Large, mucaid, 3 Pos Pos Afhow/G Neg Fos KK Meg | Neg Meg K. pneumonioe
gray
EC Wiod
pC 35/lpf |
26 Gi+) Cocci
NSID G (+) Bacll Many Few Medium, gray X Neg Loctabacil
13-033 G () Bad Many Mod Large, muroid, X Bos Bos AAW/G MNeg Pas K/K Neg | Meg = Neg K. preumnie
ray
EC Mod
rC 20/ 1pf
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34 G{1) Coca Mad Clusters, Wod Large, white X Pas Pos Neg S. ourens
Singly
NSID
G (+) Bacilli
13 -034
G () Bac li
EC Few
PC 0-1/lpf
25 G{+) Coco Rare Few Creamy, butter- X Pas Pos, Neg 5. oureus
looking
NSID
G {+) Bacilli Rare Few Medim, gray * Neg, tacrobacilh
13-03¢
G () Bacilli Mod Few Large, mucuid, X o5 Pos ARG Neg o5 K/K Neg | Neg | Neg K pneumoniae
gray
EC Rare
PC
24 G{+) Coca Mod Pairs, singly Many Creamy, butter- X Pos Pos Neg . aureus
looking
WsID
G (+) Bacilli
13-038
G () Bacilli
23 Faw
PC 2-4/lpf
25 G(t) Cocd Mod Singly Mod Creemy, butler- X Pus Pus Neg S aureus
lanking
NSID
G (+) Bacilli Mary Few Medium, grey X Neg Lactobacith
13-038
G {-) Baalli
EC Few
PC 2-4/lpt
27 G+) Cocc Mod Clusters, Many White, creamy X Pos Neg Couagieg
singly
NSID
G (+] Bacilli
13-041
G| 8adlli
EC Mod
PC 0-2/1pt
25 Gi+) Coccl Rare Singly Faw White, creamy
NSID G (+) Bacllli
13-045 G (-)Baclli Few Mod Large, moist, gray
EC Many
rC 2-5/1pl
28 Gi+) Coca Few Singly Few White, creamy X Pos Neg Coagieg
NSID G (+) Bacilli Few Few Medium, gray X Neg Loctobacil
13-046 G {-)Bacli Few Faw Large, mucnid, X o5 e 7 z | @ £ call
gray
E Meny
PC 3-6/1pf
28 Gi+) Coccl
NSID G () acilli Rare Few Wedium, gray X Loctobacilh
13-047 G |-} Saclli Rare Mod Large, moist, gray
EC Mod
PC G6-10/Ipf
22 G(t) Cocel
NSID G (+) Bacll Rare Mod Wed um, gray [3 Neg Lactobacilli
13-049 G (-} Baclli Rare Faw Large, mucoid, X Pos AfAwiG X. pneumoniae
gray
EC Mod
PC 2-441pf

a. = Alpha-hemolytic, p = Beta-hemolytic, ¥ = Gamma-hemolytic (non-hemolytic), SIM = Sulfide, Indole, Motility,
EC = Epithelia cells, PC = Pus cells, H,S = Hydrogen sulfide, G = gas, Red boxes = 0-2/LPF
K. pneumoniae, Orange boxes = B S.aureus, Blue Boxes = E. coli

Care to Prevent Preterm Labor where E. coli was the predominant
aerobic bacterial isolate (15 out of 50)"". Further, Ekanem et
al.,2012 demonstrated 17%-59% isolation of E. coli, CoNS, and
Staphylococcus from 225 subjects with Lactobacilli spp. being
75.6% of the total isolates "” which also corroborates the data of
our study with Lactobacilli spp. being the predominant
nonpathogenic bacterial isolate at 36.73%. Additionally, it was
also noted in their data that Proteus spp. along with Clostridium

spp. are the less frequently isolated organisms which were also
consistent with our study wherein Proteus mirabilis was only
1.02% of the total bacterial isolates.

In our 30 non-infected respondents, Lactobacilli spp.
predominated as the nonpathogenic bacterial isolate at 38.89%
while E. coli, S. aureus and CoNS all had the same isolation rates
of 16.67% with K. pneumoniae as the least isolated organism at
11.11% from a total of 54 bacterial isolates. Bayo et al., 2009
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Table 2. CONSOLIDATED MICROSCOPIC AND CULTURE DATA RESULT FROM 50 NORMAL SPONTANEOUS INTRAOPERATIVE DELIVERY PATIENTS FROM RICARDO
P. RODRIGUEZ MEMORIAL HOSPITAL 2013

PUS CELLS GREATER THAN 8-10/LPF (POSITIVE FOR INFECTION)

Control Age | Micro-organism/ Gram Stain BLOCD AGAR PLATE BICCHEMI CAL CAMP Identified
Organism
No. Cells
Value Morphology | Growth Calany Hemalytic Catalase | Coagulase LA siM
Description Pattern
3 B
18 Gl+) Cocrl
N3ID G (1) Bacilli
13- 004 G (-) Badlli Many Many Large, gray, moist
I Few
pC 10-12/lpt
21 Gl+) Cocel
NSID G [+)Bacill Mary Few Medium, Gray X Lactobocilli
13- 005 G (-) 2adlli Many Mod Lar ge, moist, gray
€© Mary
PC »25/1af
25 Gl1) Cocl Mod Pairs Few White. creamy b Pos Meg Coagheg
NSID G [+ Bacili Many Few Medium, gray X Lactabocilli
13- 006 G () 2adlli Wary Few Ler ge, moisL, gray
EC Mod
rc 228/1pf
21 Gl1) Cocl Mod Short Chains Mod White ¢ samy X Pos Meg Coagheg
NSID G [+) Bacilli Few Few Medium gray X Lactabocilli
13- 009 G () gadlli
£C d
PC 15-20/1pl
3 Gt} Cocxi Fevs ClusterfSingly few White Creamy X Pas Neg CoogNery
WSID G [+) Baaill Many Mod Wedium gray ® g
13-011 G (-} Badli
EC Few
PC 22-25/1pf
37 G+ Coorl
NSID G [+) Badili Mod faw Wediurn gray b
13-012 G {-) Badli Many Mod Large, moist gray
EC Mod
FC »25/Ipf
23 G{+) Coci
NSID G (+) Badilli Many Few Medivm, gray X Neg Lactoboci
13-015 G {-) Bacilli Many Mod Large, gray, X Pos AB S 303 Pos | Meg Pos 7 mimbitic
swarming
EC Wiod
PC 10-12/Ipf
24 G+ Cocti Mod Singly few Creamy, Buller- X Pos Pus 5. aureus
locking
NSID
G [+) Bacill Mary Faw Wediurn, gray X Lotebacilli
13-016
G (-) Badlli Mamy Few Large, moist, gray
EC iod
PC 10-12/Ipf
23 Gl+) Cocri Rare Few White, creamy CoagNer
NSID G {+) Barili Rare Few Medium, gray X Lactobocilli
13-017 G (-} Badlli Few Few Large, mucoid, % Pos AA WG K. pheamoniae
Eray
c Favs
PC 10-13/lpf
20 Gl+) Corri Mod Fairs, Short Fow Creamy, butter- X Pos Pas Neg 5 aureus
chains lonking
NSID
G [+) Barili Wany Few Mediurn, gray x Lactobacilii
13-D20
G {-)8adlli Wany Few Large, moist, gray
[ Mo
PC >25/Ipf
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26 G+ Core
NSID G {+) Bacill Med Few Medium, gray
13-025 G (-) Badilli Mary Mod Large, moist,gray
EC Faw
rC 12-15/1of
25 Gl+) Corri |
13-028 G (-} Baill Many Mod Large, muroid, Pos AAW/G | Neg | Pos | KK | Neg  Neg | Nes [ & preumanae |
gray
EC Many
pC 12-15/1pf
20 Gl+) Corci Faw Singly Mod White, creamy Pos Neg
NSID G [+) Bacilli
13-035 G (-) Radill Faw Few Larga, mucold, sos AAW/G Neg Pas Wk | Neg | Neg | heg i preumnioe
gray
EC Mod
pC 225/Ipf
A1 G{+) Cocel Many Pairs, singly Many White, creamy Pas Neg
13-037 & (-] Bacilli
EC Few
PC 12-15/1pf
35 G(+) Cocti Manwy Mod White, creamy
NSID G [+] Badlli
13-040 G (-] Bacilli Mad few Large, moist, gray
FC Mod
pC 12-15/Ipf
30 G{+) Cocei |
13-042 G (-) Bacilli -
EC Mod
PC 12-15/1pf
24 G[+) Cocc Few Singly, chains Few White, creamy Pos Neg
13-043 G () Bacilli Many B Large, mucoid, Pas Pos AJAWSG Meg Pos K/K Neg | Meg Neg W
gray
EC Mary
PC EEC
21 Gl+) Cacci Rare Singly Few Creamy, butter- Pas Pos Neg S aureus
looking
NSID
G [#) Bacilli Many Few Medium, gray Lactobocilf
13-044
G (-} Badlli Marwy Few Lar ge, meist, gray
EC Many
PC >25/1pf
NSID 26 Gl+) Carri Few Pairs, singly Mad Cream, birter Pos Pos Neg. 5 aureus
G (-} Badli Few Few Pos P g B E coli
EC Many
PC »25/Ipf Yeast cells
yeast cells Rare
37 Gl+) Cocci
NSID G [+) Bacilli Many Few Medium, gray Lactobocith
13-050 Many Mad Large, molist, gray
B Mod
pC | sasjpf
Legend:

a = Alpha-hemolytic, = Beta-hemolytic, y = Gamma-hemolytic (non-hemolytic), SIM = Sulfide, Indole, Motility, EC = Epithelia cells,
PC = Pus cells, H,S = Hydrogen sulfide, G = gas, Yellow boxes = PC >25/LPF, Orange boxes = B S.aureus, Blue Boxes = § E. coli
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provided published data from 623 healthy pregnant women with
E. coli as the second most isolated organism followed by Proteus
spp., diptheroids, CoNS, S. aureus, S. agalactiae, and K.
pneumoniae. Lactobacilli spp. was the predominant isolate as it
plays a crucial role in maintaining the acidic environment in the
vagina which inhibits colonization of pathogenic organisms ",
further Lactobacilli spp. are known to form biofilms which

effectively hinders the attachment of invading organisms """

A study by English and Newton 2007, Young Infant Sepsis:
Actiology, Antibiotic Susceptibility and Clinical Signs identified
that hospital acquired infections are mostly caused by Gram-
negative bacteria specifically E. coli, K. Pneumoniae and
Pseudomonas spp. while community-acquired infections were
attributed to Gram-positive organisms like S. aureus, GBS,
Streptococcus pneumoniae, and Streptococcus pyogenes with
E.coli, K. pneumoniae, S. aureus, and GBS as the most common
causative agents of infection across all settings "*. This
publication supports the result from our 20 infected respondents
where the predominant pathogenic isolate was E. coli (25.58%)
with S. aureus and K. pneumoniae both at 9.30%. It is also
important to note our isolation of CoNS (18.61%) from
respondents with less than 8 Pus cells per LPF (16.67%) as it has
been well documented to cause morbidity and mortality in very
low birth weight (VLBW) infants with sepsis some of whom have
been diagnosed with infective endocarditis or aortic thrombi "
Khamees, 2010 conducted a study on 360 women respondents
with complaints from genital tract infection; bacterial and candida
infection were at 75.5% and 13.12% respectively "”; in
comparison isolation of bacteria and fungi in our study was at
99% and 1% respectively. The predominance of E. coli, a lactose
fermenting member of the family enterobacteriacea as the
pathogenic isolate from cervico-vaginal samples particularly
from patients with urinary tract infections (UTI) could be
attributed to increased levels of amino acids and lactose during
pregnancy which encourages bacterial growth; it could also be by
fecal contamination due to poor hygiene"" and contaminated
water sources. Similarly, Bayo, et al, 2002 isolated K.
pneumoniae and Proteus spp. among 623 pregnant women and
suggested it was from contamination by rectal microorganism
that may predispose for UTI"”. Predisposing factors for the
colonization of our respondents with the noted bacterial isolates
can be attributed to the above-mentioned as majority of our study
population belongs to the low-income stratum of society.

Although Streptococcus agalactiae is well documented to
colonize pregnant women, low incidence of colonization has been
consistent in several studies. Crisostomo et al., 2007 with 136
parturients showed 10 (7.4%) culture positivity for GBS™.
Chaudhry et al., 2010 with 200 pregnant respondents
demonstrated GBS carriage rate of 8.5%. The rate of GBS
colonization in pregnant females varies from 5% to 30% with
different geographical distribution™. Even a molecular study by
Lysakowska et al., 2011 with 105 pregnant women demonstrated
only 9 (11.6%) vaginal colonization *". Similarly, our study with
50 respondents yielded low incidence rate with 0% CAMP
positivity from 12 (13.40%) isolates of Beta-hemolytic Gram-
positive cocci. Monitoring of the infants was done for four weeks
after delivery and there were no reported cases of post-delivery
infections among the infants even in those patients with pus cells
greater than 10/ LPF. This could be attributed to prophylaxis with
2% erythromycin bath immediately after delivery which is part of
the hospitals infant care to avert serious infections post-delivery.
Aspartof maternal care mothers should adhere to CDC guidelines

call for recto-vaginal cultures from women at 35 to 37 weeks of
gestation to screen for group B Streptococcus “* to ensure safety
of the fetus from bacterial colonization and subsequent
complications thereof.

It is very important to identify multiple colonizations with
respect and account for common combinations of organisms
isolated in a biological system. Dr. Susana Fiorito, M.D. found a
prevalence of 1% of gonorrhea among pregnant women, and it is
noteworthy that she also found 7% of Chlamydia trachomatis in
the same group”. Relatively few literatures would present
findings of organisms in combinations but this is an important
aspect to consider with regard to the influence of each colonizing
organism not only to the host but also to other resident or
colonizing organisms as well. A study by Bandara et al., 2009
indicated that E. coli and C. albicans in co-culture mutually
modulate biofilm development, both qualitatively and
quantitatively, and that E. coli lipopolys accharide (LPS) appears
to be a key component in mediating these outcomes **. Our study
showed common combinations of organisms colonizing the
cervico-vagina with S. aureus and E. coli combination to be the
most common 4 (50%) of 8 combinations of organisms isolated
from 20 infected respondents. These combinations may strongly
suggest molecular factors influencing growth and biofilm
formation aside from specie to specie interaction and that the
growth environment also plays a pivotal role in the up-regulation
or down-regulation of signaling molecules responsible for this
phenomenon *”.

Finally, microscopic evaluation of pus cell counts less than 8
to 10/LPF as in the results of NSID-13-013 and NSID-13-036
(Table 1.) both of which have pus cell readings of 0-2/LPF shows
colonization with moderate to few colonies of K. pneumoniae
respectively demonstrates that it is not sufficient to rule out
bacterial colonization emphasizing the importance of culture
methodologies. Additionally, pus cell counts of greater than
25/LPF as in the results of NSID-13-005, 006, 012, 020, 035, 043,
044, 048, and 050 (Table 2.) were not sufficient for inflammatory
responses to be evident physiologically, highlighting once again
the value of culture methodologies in effective diagnosis of
etiologic agents of diseases.

CONCLUSION

To conclude, our data showed absence of GBS colonization in
all respondents as well as its transmission to neonates. The study
group of 50 pregnant women presented 97 bacterial isolates and 1
yeast cell isolate on BAP. Bacterial isolates were Lactobacilli spp.
36 (36.73%), Escherichia coli 19 (19.31%), CoNS 17 (17.35%),
S. aureus 13 (13.27%), K.pneumoniae 11 (11.22%), P. mirabilis 1
(1.02%), Yeast cells 1 (1.09%). Even though the study group were
not able to isolate GBS, the publication of a well-documented
absence allows for negative results to be discussed, confirmed or
pondered upon by other researchers. Microscopic evaluation of
pus cell counts less than 8 to 10/ LPF were not sufficient to rule
out bacterial colonization highlighting once again the importance
of culture methodologies nor were pus cell counts of greater than
25/LPF sufficient for inflammatory responses to be evident
physically. Multiple colonization and combination of organisms
may strongly suggest molecular factors influencing growth and
biofilm formation aside from specie to specie interaction.
Additionally, growth environment plays a pivotal role in the up-
regulation or down-regulation of signaling molecules responsible
for this phenomenon. Finally, absence of post-delivery
complications in infants which were monitored for 4 weeks can be

176



Asian J. Biol. Life Sci. | May-Aug 2015 | Vol-4 | Issue-2

attributed to proper application and efficacy of 2% erythromycin
bath which may have inhibited further colonization of infants
after birth thereby negating the formation of an inflammatory
response.
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