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ABSTRACT

BACKGROUND: Diagnosis of early neonatal sepsis occurs between days 0 and 3 of
neonatal life .In the first 24 hours of birth, 85% of infants with early-onset sepdis
show signs of illness. Development of sepsis has been linked to the ingestion of
maternally acquired bacteria. There is a theoretical possibility of hegraaous and
transplacental transmission from an infected mother, but cervicovaginmahtiasion

is quite frequent.

A infant with a diagnosis of neonatal sepsis is at higher risk for complications
and perhaps death. The purpose of this research is to assess the reliability of
ultrasonographic Doppler prediction of cerebral blood flow velocities as a diagnostic
marker of early-onset neonatal sepsis, since our understanding of earlyi@itetat
CBF in newborn sepsis is limited. In this study, cerebral blood flow was uneds
using trans cranial doppler ultrasound. Given that being born before 37 weeks of
gestation is a risk factor for early-onset sepsis, we will include preteeonates in
our research if they have a history of exposure to at least two of the otheno&ks

of early onset sepsis.

We aimed to assess the alterations in doppler parameters of such neonates
using trans cranial ultrasound so that the future adverse neurological outcomes can be

prevented.

MATERIALS & METHODS: This research consisted of an observational study
conducted at KLE's Dr. Prabhakar Kore Hospital & MRC, Belagavi, a medic#ityac
over one year period,30 preterm babies who had risk factors of early onset sepsis &

30 normal ( No risk factors for EONS) preterms were the subjects of the sthdy w
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underwent transcranial doppler evaluation. Beginning of the experiment will take

place on January 1, 2021, and it will conclude on December 31, 2021

RESULTS: In our study, we discovered that ACA & MCA median Pl was 0.85 &
0.76 respectively in the sepsis group and 1.51 & 1.43 respectively in the non sepsis
group. The median ACA & MCA RI in the sepsis group was 0.4 & 0.33 respectively
which is significantly lower than the median RI value of non sepsis group (0.74). Bot
the pulsatility index and the resistivity index were significantly reducethe sepsis
group. 63.33 % of our cases with sepsis had a vaginal birth as risk factor out of which
6 % had a prolonged delivery.33.33 % of our cases had PMRM as a risk factor which
was also similar to the high percentage of PMRM. 26.67 % of our cases had
meconium-stained liquor as a risk factor. On our study median APGAR score value
of 7 was found in sepsis babies as compared to the a higher median APGAR score of

8 in non sepsis babies

CONCLUSION: A combined clinic-radiological approach to the neurological
evaluation of premature newborns has allowed for recent advancements in the
diagnosis and treatment of perinatal brain damage. In this study it wasigiséstthat.
Infants diagnosed with early-onset neonatal sepsis and those who were born
prematurely had lower mean Pl and RI values in the Anterior and in the middle
cerebral arteries and also in our study we observed that vaginal mode of delivery

PROM, meconium stained liquor , prolonged labour were all risk factors in ourssepsi

group
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I ntroduction

INTRODUCTION

Neonatal sepsis refers to a bloodstream infectaarsed by bacteria, viruses,
or yeast that causes hemodynamic changes as watith@s clinical signs and
frequently results in severe mortality and morlyidit? The lack of a broadly agreed
description of neonatal sepsis is one of seveffitdlties that persist despite years of
clinical skill in the management of neonates diagbwith or suspected of having
sepsi§" However, infant sepsis has also been called SEyStgmic inflammatory
response syndrome) This is due to the fact thaclinecal manifestations of sepsis
can be produced by powerful pro-inflammatory cybesi*®. The start of symptoms
and the time of the sepsis episode are used teifglasewborn sepsis as either early
or late. Early-onset infections in infants oftenmf@st during the initial seventy-
two hours of life. In most situations, the mothah Wwe the source of an early-onset
infection because she will have passed it to héd orertically through the birth
canal. llinesses that don't show up until aftethbar after the first three to seven days
of life are considered ‘“late-onsBtThese diseases are associated with
microorganisms picked up from either the hospitalttee outside populatiof’.
Neonatal sepsis can be caused by an infection avithkind of microbe, including
bacteria, viruses, and fungi (most commonly yed3ig most prevalent fungal
infection is caused by yeast. Most cases of earebnewborn sepsis have been
attributed to Streptococcus agalactiae (GBS) amtiétichia coli®" Late-onset sepsis
in neonates typically results in the isolation odgulase-negative staphylococci in the
neonatal intensive care uft Prematurity, gastrointestinal colonisation, ansouar
catheterization have all been linked to the dewelapt of newborn infections. Given
these results, it seems plausible that colonisadiod infection may be avoided if

transmission was prevented in a healthcare colitext
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One million infants are lost each year throughdwgt world due to neonatal
sepsis. There is a high prevalence of morbidity medtality in newborns nowadays,
and a big reason for that is neonatal seép8isThe danger of cerebral haemorrhage is
raised when CBF is moderately elevated, while btigsue is put at risk when CBF is
moderately low. Preterm newborns are particuladinerable to oxidative stress of
reperfusion injuries due to their immature oligodi@tytes, underdeveloped germinal
matrix, and limited glial support Rapid vasculaanbes during the first few hours of
a newborn's life have been linked to both acutelang-term morbidity, suggesting a
role for CBF alterations in perinatal brain dan&}eAs an added bonus, a shift in
CBF can be used as a early sign for EONS diagniodants born with very low birth
weights, who subsequently experienced hypotensidnvarying cerebral blood flow

velocities, have a higher risk of intraventricutaemorrhagé®.

Ultrasound Doppler examination is a real-time, gale risk-free,
noninvasive, and sensitive approach for assessieget vascular alteratiors”.
Cerebral blood flow (CBF) has been studied with plep ultrasound in order to aid
in diagnosing if abnormalities in the cerebral glation of neonates have occurred,
which may cause injury to the brain and unfavowatglsults for development To
ensure their utility in the early assessment artdrpmetation of changes in the
hemodynamic state, it is crucial to verify the peéidn validity of the cerebral blood
flow measured by Doppler ultrasouHd. Therefore, preterm newborns with EONS
can receive the best clinical care possible ifrtligess is diagnosed as soon as
possible. Hemodynamic stability, normotension, daoce of activities that can
further alter blood flow, and prompt initiation ahti-inflammatory therapy are all

components of this café!.
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Aim & Objectives

AIM AND OBJECTIVES

To assess the cerebra blood flow changes by transcrania Doppler

ultrasound in preterm early onset sepsis neonates.
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REVIEW OF LITERATURE

DEFINITIONS

The name "sepsis" has a Greek origin, "sepsis,"chvhiranslates to
"decomposition” /"decay." The original meaning loé tEnglish word stems from this
Greek word. Hugo Schottmuller gave his definitidrsepsis in 1914. He said that it
was the presence of certain symptoms after thedaottion of potentially harmful
bacteria into the circulatioh”. Between the conferences that were conductedda 19
and 2001 and the most recent meeting of the Euroegiety of Intensive Care
Medicine & the Society of Critical Care Medicine February 2016, significant
advancements were achieved in critical care medlifigid. In this investigation, the
Task Force compares the SIRS criteria against @23 and qSOFA grading systems
to see how they fare. In a clinical setting, th©&3. score is calculated by taking into
account the following components: You will get qmant for every extra breath per
minute that you take in excess of 22 (inclusivepuYget an additional point since
your systolic blood pressure is lower than 100 im#étres of mercury. Third, the
patient's mental state has changed, and as a,rdsit get one point even though
their score on the Glasgow Coma Scale is lower fttarin the case that two out of
these three conditions are fulfilled, there is gn#icant risk of serious organ
malfunction and infection occurring. The following the most recent and accurate
definition of sepsis that has been supplied bytdis& force: Sepsis, often known as
multi-organ failure induced by an infection, is iguation that requires immediate
medical attention. Neonatal sepsis is referred ¢o"® clinical condition" by the
International Pediatric Sepsis Association. Thigical disease"” is characterised by a

severe infection and a systemic inflammatory respayndrome (SIRS). A patient's
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temperature, heart rate (including any tachyarnmydls, bradyarrhythmias, fast
breathing, or the sudden need for mechanical \aiatil), and blood count are all
things that clinicians look at when attempting twertify SIRS in a patient

(hematocrit)”.
PATHOPHYSIOLOGY OF SEPSIS

Clinical symptoms that represent the presentatioanoinfection within 30
days of neonatal life can be termed as neonataissephether or not bacteremia is
present. A bacterial growth in either the bloodcerebrospinal fluid must be the
cause of newborn sepsis, as per World Health Ozgton. A wide range of
definitions have been offered by a variety of amhdresearchers Goldstein and
Barnden say illness is a clinical state with lifeeatening hemodynamic
abnormalities that is marked by systemic infectidathogens (bacteria, viruses, and
fungi) in typically germ-free body fluids (blood @SF) cause these alterations in the
first four weeks of a person's life (from birth cemd). An infection of the
bloodstream includes meningitis and pneumdfiaGram-positive bacteria account
for 62 percent of EONS cases, according to stegistom the American Neonatology
Network; S. agalactiae is the germ suspected cficguhe disease. Of the 37 percent
of Gram-negative bacteria that cause EONS, E.nakes up 29 percent, making up
29 percent of the total. Gram-positive bacteria,tlom other hand, are to blame for
79% of late-onset neonatal sepsis, with CoNS adoamifor 57% of the total and S.
aureus accounting for 12%. Gram-negative microasgast make for 19 percent of
the total, and E. coli normally accounts for 7 petcof the total. Six distinct
percentages of LONS cases are caused by fungih©frrtany bacteria found in

countries in East Asia, the Pacific Rim, and Soudtbia, Pseudomonas and
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Acinetobacter were the most often encounteredu®ua infections were much fewer

in East Asia and Latin America than in other lozag*®.

Maternal and neonatal host characteristics, as wasllthe virulence of
pathogens at various phases of infection, are thpmtauses of neonatal sepsis.
Early-onset newborn sepsis risk factors includep@)r pregnancy; b) prolonged
membrane rupture (18 hours); c¢) premature membraptire; d) chorioamnionitis
(maternal temperature of 38 degrees Celsius);iequyrtract infection in the mother;
f) GBS colonization in the mother's vagina; g) pret birth; The following factors
contribute to the development of late-onset newlsapsis: An indwelling catheter;
b) H2-receptor blocker; c) Breakage of the skin enctosa; d) Prolonged antibiotic
use; e) Invasive operations. Neonatal sepsis i€ riloely to occur if the following
things happen to a newborn: As a result of prentgfuhe fetus receives lower levels
of maternal and specific antibodies, and the immaystem is still developing. There
are a vast range of environmental threats thahisftace, and their immune systems
are still developing. There are many factors tloattigbute to this, including the fact
that babies in underdeveloped nations are moreeptibte to infection than newborns
in more developed countries. Approximately 68 pere# pregnant women in poor
countries only partially utilize antenatal careiliies, and only 35 percent of moms
in the least developed nations have been evaluategualified health staff. These
figures are especially alarming because prenaatrtrent can avert the vast majority
of delivery problems. These practices have led kack of hygiene during and after
delivery, as well as the cutting of umbilical corlgh contaminated tools, as well as
an avoidance of beneficial practices such as irdantusive breastfeeding of in rural
South Asian communities. Hospitals in the impoveed world lack basic sanitation

facilities, which leads to infection spread andgdrasistant organisms development
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said Ganatra and his colleagues. The safe storhgefestious waste in hospital

settings also does not océth.

There are two main types of infection that can easepsis in neonates, one
from the mother and the other from the hospital needical staff or hospital
equipment, the environment in which the infantslawen after they are born. This is
based on epidemiological features. Infections @ tature are known as "early-
onset." Early Pregnancy or Pregnancy-Induced DéseadVithin the amniotic
membranes, both the fetus and the surrounding earmmient are usually sterile.
Amniotic fluid has an inhibitory effect on germ grth, although the membranes,
placental tissue, and amniotic fluid provide phgsiorotection for the fetus. Despite
this, the fetus can still become infected diredtyindirectly through the mother's
blood. There's a chance that an amniotic fluidatié® will spread to the mother's
uterus due to the mother's vaginal flora beingadtef@ by the amniotic fluid, or there
could be an unseen crack that heals and causegemtion within the amniotic sac.
Premature labor can cause the membranes to rupthieh can cause this. A fetus'
respiratory and digestive systems are at risk éxafore birth if it breathes in or
swallows contaminated amniotic fluid. It is possilibr newborns to develop skin and
upper respiratory tract infections if they comeoigbntact with the mother's bacteria
in the cervix, vagina, or stool. Because newbashsi is so thin, they may be more
susceptible to infection because of a lack of phajsbarriers to protect them from
microorganisms. Neonatals' lack of stomach acidleesrthem more vulnerable to
invasive infections caused by bacteria that easilgnies the surroundings. Bacteria
such as Salmonella spp., M. hominis, HClinfluenz&®, pneumoniae, L.
monocytogenes and others may cause neonatal d®psislonizing the mother's

vaginal canal and causing infection, which can thgread to the baby. Either shortly
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prior to or during childbirth, infectious organismsan infiltrate a mother's

reproductive system through her external surrouggfin

Fetal inflammation generated by neonatal sepsdsléaa phenomenon called
foetal inflammatory response syndrome (FIRS) (FIR&wborns with mild EONS
who have an inflammatory reaction after deliveryrdavelop systemic inflammation
response syndrome (SIRS). Severe sepsis-induceaplegiopathy has been said to
occur due to impaired cerebral autoregulation,ugiion of blood-brain barrier and
the direct damage due to oxidative stress or faadicals. It's conceivable that
cytokines were released over the BBB or that it Wastroyed. There is mounting
evidence that astrocytes and microglia, when aeityamay produce cytokines that
contribute to the inflammatory resport$8. To induce excitotoxicity in the cerebral
compartment, proinflammatory cytokines may alteutginate absorption, produce
free radical release, or boost formation of theoddator nitric oxide at the site of
proinflammatory cytokine production. Premature, domth-weight, and asphyxiated
infants now have a higher chance of surviving bseaaf advancements in intensive
care. Understanding of the extent of the brain dgmsustained by these newborns
has been greatly advanced by the combined clirdiodl radiographic approach to
examining their nervous systems in recent yearg fEsults have been improved

medical precision for the benefit of patiefits

Page 8



Review of literature

TLR4
Escherichia coli
Inflammasome e s
Yol
oo A
\\/, \\/,
|
|
|
Tissue 4+
factor ;|
R 4
IL-1b
=
4| TNFa |- b NET|
Thrombus formation IL-18 ) L_ >
|

(I
Fibrin , Il

|
|
: <+
deposition +<4 lr}ﬂamma.tory
microparticles
Activated

platelet T | I Adhesion molecules
= [ |
Reactive :
oxygen species I
Sl
el Endothelial
permeability
Damaged
mitochondria | [
1 +
-
DAMPs Endothelium

Figure 1: showing production & effect of inflammaty mediators on celf*

SEPSIS& HEMODYNAMICS

It has been shown that preterm infants with sewwgsis who get early

volume assistance have left and right ventriculatpots similar to those of adult

patients with similar conditions. This is quite s#oto the scenario seen in adult

patients. Babies admitted to ICU with catheterdidlsepsis had higher cardiac index

and lower SVR, according to the results of a reaesearch. However, babies

diagnosed as having community-acquired sepsis wene likely to have a cardiac

index that was either normal or low. ResearchersrkKde Waal and his colleagues

have published several publications on the hemadimaresentation of sepsis in

infants, but practically all of them have focused group B streptococcus sepsis.
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Koert de Waal's experiment included 20 babies. #hhbwveight of 995 g was typical
for babies born at 27 weeks of pregnancy. Fiveheffatients who were undergoing
the surgery did not successfully complete it. Thechildren who made it through the
experience showed only minor disruptions in theiood flow patterns. Blood
pressure and systemic vascular resistance (SVR) wwereased between the first and
most recent measurements. The five infants whmaidurvive had a lower flow, but
a far higher SVR. When a premature kid has sevepsis, their left and right
ventricular outputs are usually rather high, butithstroke volume responses are
usually only mild. The correlation between mortalind a decline in RVO or LVO is
much more than 50% when compared to the valueeadttrt of the research. Animal
studies have shown that these people exhibit sanergan ischemia, which is
thought to result from reduced cardiac output. Hoeated reference values for flow
exist for preterm infants who have reached thigyestaf postnatal development.
Researchers found that in stable preterm infahexetwas a correlation between
changes in RVO, LVO, and SVC flow compared to thkig at the beginning of the
trial and mortality. Patients with septic shock ware unable to recover normal
cardiac function have a substantially higher risknortality. During initial weeks of
life, preterm infants have inaccurate shorteniagtion estimates due to aberrant wall
motion and altered left ventricular geometry. Tireudatory system collects this data.
Cardiac output, which considers preload, contifgtibnd subsequent load, is an
essential sign of cardiac dysfunction in prematofants. Presenting blood flow via
the SVC in healthy preterm infants was only slighgteater than in post-transitional
preterm children. The relatively normal blood flata the SVC might be explained
by compensatory mechanisms designed to maintaonsistent blood supply to the

brain. When this factor is added to a mildly entehtVO, the inferior vena cava is
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likely to receive more blood. The increased pednsin the mesenteric area was
observed in the cohort analysis conducted by KdertWaal and colleagues, which
included six patients with severe NEC. The infaht made it through the research
showed no signs of aberrant blood flow. After teat-lung machine has been turned
off, blood flow should resume normally. These resslggest that the flow changes
exclusively in infants who do not make it. Numergusloaded neonates showed very
slight variations in blood pressure and SVR. Higbsek of vasopressors were
associated with a significant improvement in SVR this cohort. Functional
echocardiography is the only method developed sdofalate that can give further
insight into the hemodynamic conditions of newborfsis cohort demonstrates that
there is substantial inter-individual heterogenaityhemodynamic changes. Babies
with septic shock should have a hemodynamic evaluat their hypotension does
not improve after receiving volume and dopamingapg. The physician can tailor
the patient's care to their specific hemodynamidgh whe use of functional
echocardiography. Based on our experience, we khawthe therapy that works for
one person will not work for the other. When bldtmv is diminished, it can be best
to decrease the amount of vasopressor treatmerié widreasing the amount of
afterload reduction. Additionally, this study sugtgethat it may be beneficial to
increase the dosage of a powerful vasopressortiants who have a high cardiac

output but a low SVF* 2]
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TRANSCRIANIAL DOPPLER
USESOF TCD

Transcranial Doppler is increasingly being usedaasliagnostic tool for
assessing vascular and cerebrovascular abnormalifiee of TCD ultrasonography
allows for real-time, noninvasive, and minimally vasive assessments of

cerebrovascular function.

When it comes to monitoring vascular changes atbtfdside in response to
treatment in the event of an acute cerebrovasagaode, TCD is the most time-
efficient and user-friendly technique. Becauseheféase with which this device may
be used as a diagnostic tool, it is likely to seereased use in both clinical and
academic settings for a wide variety of issues lwiag the cerebral arteries. This

expansion is forecasted to happen in the not-tstaaif futur€®'.

Subarachnoid haemorrhage and cerebral vasospasracramial stenotic
illness, acute ischemic stroke, sickle cell diseas® the identification of micro
emboli are only few of the disorders that transiaaDoppler may help diagnose and
treat. The three most common applications of TGPaarfollows: (a) screening sickle
cell disease children with higher stroke risk; Igmking for symptoms of vasospasm
after a subarachnoid haemorrhage; and (c) ched&imag right-to-left shunt during an
embolic stroke. The use of TCD in the follow-up mdtients after neurosurgical
procedures are additional areas where its useng legplored. Brain damage may be

diagnosed with the use of TCD by measuring theanamial pressure.

The Doppler examination has various benefits ovérero noninvasive

examinations, including its mobility, precision,saince of ionising radiation, and
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cost, in addition to its capacity to examine crharahitecture and CBF. Doppler tests
should ideally be carried out in a manner thatathbterative and contemporaneous
with therapy if one wishes to get the most posdileleefit from them. Because of this,

it is now feasible to make the most accurate diaignonaginablé”.

TCD DOPPLER PHYSICS

The Doppler Effect is a reference to the underlymagjon that underpins the
Doppler ultrasonography technique, as the namehisf @ffect indicates. Christian
Doppler was the first person to describe the Dapgléect, which occurred in the
middle of the 1800s. The red blood cell serves m®ang item in this demonstration,
and the theory demonstrates how the frequencysoiuad wave changes as it comes
into contact with a moving object. When an ultrasgrobe is used, it will generate
sound waves at a frequency that has been previepsglified. As the sound wave
passes through the tissue and comes into contdtawnoving red blood cell, there is
a change in frequency of the reflected back souame®/ to the probe. On the basis of
this information, the computer will be able to edite the speed and direction of the
red blood cell in respect to the probe. The Dopplegle is not the only factor that
affects the accuracy of velocity estimates; othactdrs include (theta). The
measurement of insonation and blood flow againg another in a straight line
results in the formation of an angle. In order totchnscranial Doppler ultrasound,
general vascular ultrasonography has to be perfbratean angle that is less than

sixty degree&®!.

The TCD ultrasonography makes use of the prinappl®oppler effect. It is
hypothesised that the Doppler probe's ultrasonies@enetrate the cranium and gets

reflected back by the RBCs inside the brain's tapéls. Combination of different
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shifts in doppler frequency due to the laminar reanf the flow of blood determines
the Doppler signal produced; as a result, a TCD itoorprovides a spectrum
representation of individual red blood cell vel@st This is because the resulting
Doppler signal forms the basis for the TCD monifbinus, it is possible to quantify
the blood flow velocity in the artery and othervilacharacteristics using spectral
analysis. Included in this group are the followikgom this spectrum analysis, we
were able to calculate the time-averaged mean mawimelocity, peak systolic
velocity, and end diastolic velocity (Vmean). Vatly every TCD gadget can

compute and show Vmean as a smooth line chartevbge speeds over tifffé

d

skin surface ‘
\

V m/s

Figure 2. Doppler effect. The ultrasound transducemits a sound wave pulse at a
certain frequency, b, which is reflected off the moving red blood ceback to the
transducer at a different frequencysf This resulting frequency shift @@= fr -
fo) can be used in the Doppler equation to calculdtee velocity of the flowing
blood. The angleg, is the angle between the incident sound wave beard the

direction of the flowing blood’
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Doppler probes with a higher operating frequen&y wilised for extracranial
studies; however, these probes cannot be usedtfacianial measurements because
waves of a higher frequency are unable to adequaimeate through the skull.
These probes cannot be utilised for intracranishsneement due of their design. In
addition to the use of a low frequency probe, eatdun of the cerebral arteries can

only be achieved through specific acoustic windows.

Interrogation of intracranial vessels can be acdim@d for a variety of
purposes utilizing this technique. A low-frequendirasonic probe with a frequency
range of 2 to 3 MHz is used in the initial stepled procedure. This is due to the fact
that low-frequency sound waves are better ableeteate thick tissues, such as the
cranial bones in TCD. Most commonly, the power Mdmdas been employed to
display most of the conventional indicators (altjioucolour Doppler can also be
used). Knowledge of typical cerebral vascular amgt@and a few additional criteria
are needed to recognize the vessels during anatiearof the cranium. At each stage
of the identification procedure, the Doppler spactr target vessel depth, flow
direction relative to the probe location, and therent Doppler window are all taken

into accourlt®!.

The following are some of the most often studiedaldes:

You can get an idea of how fast the blood is flayvihrough the brain if you
insert in the PSV and EDV numbers into the follogviormula. EDV multiplied by

two equals PSV./3

Resistive index is used to measure the resistanb®od flow. It is calculated

as (PSV - EDV)/PSV
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Ratio of Lindegaard: The LR is a number that isdusenormalize the MCA
velocity to the ICA. Divide the MCA's mean velocity the ICA's mean velocity to
get at the answer to this conundrum. With thisoratiis possible to tell the difference
between hyperemia and true vasospasm during a T&SBarch. If the patient's
examination reveals an elevated velocity, it's jpbsshat hyperemia is to blame for
the elevated velocity. It is possible that the @ased velocity is due to vasospasm
when the MCA increases by more than the ICA. thaught that a normal LR is less
than 3, although mild, moderate, and severe vasosmacur between 3.0 and 4.5,

respectively, while severe vasospasm occurs ldinger6.0.
The following are typical arterial vasospasm-redatelocity values:

Lindegaard Ratio of less than 3 and MFV of less th20 cm/s are considered normal

for the middle cerebral artery.
Lindegaard Ratio 3-4.5 indicates mild vasospasmyMe&tween 120 and 150 cm/s.

The MFV is 150-200 cm/s, and the Lindegaard Ratiol.b-6.0 in patients with

moderate vasospasm.
A Lindegaard Ratio of more than six indicates sewasospasm.
MFV >80 cm/s in ACA= Vasospasm

MFV >85 cm/s in PCA= Vasospa&f.
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Ow

SV Depth 37 em
PSY 157 cmis
EOV 8.4 cmvis

R 064
Mean (TCD) 90 crmvs
M(TCD) 1.12

Figure3.Spectral Doppler waveform. The spectral [pdgr waveform is a
time/velocity curve that demonstrates the bloodwll@elocities over time within a
defined sample window in the vessel being evaluafEde area below the curve
or spectral line is called the spectral envelopevandow. With turbulent blood flow,
this window will “fill in” representing the myriadflow velocities associated with
turbulent flow (as seen in this example). The spattDoppler also can be used to
measure peak systolic velocity (thick arrow) anddediastolic velocity (thin arrow)
from which the mean flow velocity and the resistii@ex can be calculated (table
to left of CDF image). A waveform above the baselifpositive) indicates flow
toward the transducer and a waveform below indicatow away from the

transducer’
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ULTRASOUND ANATOMY & ACOUSTIC WINDOWS

The single most conventional acoustic window of Ti€Canteriorfontanelle view

Figure 4. Coronal color Doppler flow imaging througthe circle of Willis (a, b),
utilizing the anterior fontanelle as an acoustic miow, demonstrates the Al
segments of the anterior cerebral artery (ACA), M&gments of the middle cerebral

arteries (MCA), and the intracranial internal carad artery (ICA)*’

- Vem Jél-\

,4’ -
-
e o

Figure5. Sagittal midline color Doppler flow imagm through the anterior
fontanelle demonstrates the pericallosal arteryethallosomarginal artery (CM),the
anterior cerebral artery (ACA), the vein of Galeand the corpus callosum (CC}J
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The four other most significant acoustic windowshe human skull are the
transorbital, the submandibular, transtemporal wiménd the suboccipital windows.
Every checkup needs to include measurements tékengh all four TCD windows.
The principal branches of the circle of Willis skblalso have their blood flow
channels examined at different depths. Although @tleantages provided by each
window are unique and may not apply to all artedesituations, it is still crucial that

they be shown.

The transtemporal window is composed of the antenmddle, and posterior
windows. The ICA bifurcation may be detected vis thindow between 55 and 65
millimetres down. Typically, these measurementgeafrom around 55 to 65 mm.

Because of this, the ICA divides off into the ACAdAMCA.

The great anatomical marker for finding the arteribat are a part of the
anterior circulation is the terminal ICA since dtg as a connection point for the two
main ICA branches. After it splits from the ICA,etiMCA travels laterally and
somewhat anteriorly, according to an examinationdccted at depths ranging from
35 to 55 mm. After the ICA bifurcation, it will it migrate toward the middle, and
later it will go toward the front. This may be seah depths greater than 60
millimetres. According to the proposal, the Affoblla Care Act need to be removed

from the scope of the probe.

Insonation may be performed via the transtemporatew, which provides
access to the posterior cerebral artery (PCA). R@4 be found at a depth of around
60 to 70 millimetres; this location is deeper ttiam ICA and MCA, which are located
farther anteriorly. The proximal PCA, also knowntlas P1 segment, has flow that is

directed toward the probe, while the distal PCApainown as the P2 segment, has
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flow that is directed away from the probe. No matwhat time of day it is, the PCA
will always display slower speeds than the MCA. fteavho have what's known as

the "foetal PCA configuration". It is really necassto be conscious of this f&&t

\

Figure 6.Transtemporaland transforaminal acousticimdows @). The transducer
is placed superior to the zygomatic arch and anterio the external auditory canal
or more cephalad above the earlobe for the transpemal approach. For the
transforaminal approach, the transducer is placed the midline below the occiput
and angled cephalad. Utilizing the transtemporal@pach and color Doppler flow
imaging, the circle of Willis can be visualized (bJhe transforaminal approach
allows visualization of the basilar and vertebrattaries (cCACA anterior cerebral

artery, |CA terminal internal carotid arteryMCA middle cerebral artery, PCA

posterior cerebral arteryPComm posterior communicating arterly
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Examining the carotid syphon as well as the occaltary is possible when
one makes use of the transorbital window. The pish@aced after closing the eyes
of the patient. In order to avoid causing harmhioft tissue, it is essential to use the
least amount of energy possible and maintain tBenation at its shortest possible
length. In order to insonate the carotid syphom, gihobe has to be positioned at a
depth of 55 to 70 mm pointing towards the ophthalroanal. It is possible to
distinguish between the various components of yipla@n by paying attention to the
direction in which the blood is moving. When itiges to the syphon, flow normally
travels away from it in its supraglenoid area, taWi in its infraclinoid region, and
then toward the probe in its infraclinoid regiomelgenu contains a passageway that
allows flow in both ways. Between 40 and 50 milltres below the surface is where
you'll find the ocular artery. It is of the utmastportance that the blood flow from

the ocular artery be directed towards the probe.
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Left SIPHON

Figure 7: Transorbital acoustic window: The transaer is placed lightly on the
closed eyelid (a) and utilizing the globe as an astic window, the ophthalmic
artery and carotid siphon can be visualized by aolboppler flow imaging
(b). OA ophthalmic artery

Basilar and vertebral arteries are insonated thrdhg suboccipital window
which is achieved by flexion of the patient's neéthough this artery may be
detected at a depth of up to 100 millimetres, farsmore likely to be discovered at a
depth of 60 to 70 millimetres. Although it is pddsi to locate the basilar artery by
positioning the probe in a medial direction, thesmeffective method for locating
vertebral arteries is to insonate them at a deptBOoto 115 mm while gradually
shifting the probe to the side, as shown in thegend his is because the basilar artery

is located more superficially than the vertebrdtres. Generally speaking, blood
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flow in the vertebral arteries and at the apex h# basilar artery moves in the

opposite direction to that of the probe.

Through a window located at the angle of your jaetts between 40 and 60
millimetres deep, the distal internal carotid art§fCA) may be located and
identified. This is a point in the flow channel whéhe flow typically goes in the

opposite direction of the proBbg.
Review of studies

Neonates with suspected sepsis were subjectedddety of laboratory tests
and classified into various categories, such as ¥EBEOS, and LOS, based on the
age at which their symptoms first manifested thdwesein a clinico-bacterial study
conducted in Hubli, Karnataka, in 2000 by Shasfakal Tallur et al. 64.87 percent in
neonates with clinical suspicions of sepsis wasidiolo have a positive blood culture
test. Reduction in Infant mortality rate can beieetd by detection and treatment of

signs and symptoms of sepsis as early as po$8ible

In 1987, Hiroko Yoshida and her colleagues in Japanducted a study
employing both transcranial Doppler and continuaave Doppler to examine the
skulls of newborns of various gestational agesdifigs showed a direct link between
birth date and gender with that of that neonatabd flow rates in the cerebral

arteries. The velocities were found to be lessanfamts born at a younger gestational

age®.

When Rania H. Hashem and her colleagues did a cast&ol study of
premature Egyptian neonates with and without an §QiNey employed a Doppler

ultrasound of the anterior and posterior chambAGA( and MCA) to examine the
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differences between the two groups. The Pl andnRhé ACA and MCA arteries
were shown to be lower in early-onset neonatalisgpeterm infants. No statistical
significance was found despite the fact that PS\é wareased in sepsisneoanates.
Only a small number of preterm infants died assalteof IVH during the course of
the study. Doppler follow-up after the commencenwnhemorrhage was unable to

validate this informatiof”.

Ratnaparkhi CR et al. performed a cross-sectionalyais on neonates in a
2019 study in Nagpur, India. For each group of rmwb, the risk variables and
clinical suspicion of EONS were evaluated. Doppikrasound was used to assess the
health of numerous brain vessels in both groupghénlCA, MCA, and VA, there
was evidence of decreased RI, increased PI, ameaised EDV on either side. As an
initial marker of SIRS, they found that CBF coulgl ssed to determine neonates who
were at risk of developing EONS through their bldlmw patterns. A poor APGAR
score after 5 minutes was found to be statistidaiked to EONS, according to the
researchers. However, the long-term neurologicagyposis of the newborns cannot
be established because this is merely a one-timi&ion of CBF. Ratnaparkhi and
her colleagues conducted a cross-sectional anapsi?3 babies over the course of
two years as part of their research. Separatiantimb groups was performed on the
neonates: those with EONS (group 1) and those witi(group II) respectively.
Neonatal brain hemodynamics were studied usingltaamsonic Doppler examination
in the first 72 hours of life. The internal cargtididdle cerebral and vertebral arteries
on both sides were studied for Doppler indices o velocity. Study participants
with EONS had lower RI, higher PSV & EDV valuesdanmore rapid progression to

cardiovascular disease. They concluded that inesalvith EONS, noninvasive
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ultrasonography doppler testing can detect abnoomedbral hemodynamics, in this

study®.

The prevalence of delays in neuromotor and cognifievelopment in children
with neonatal sepsis is three times higher thachildren without the condition. As a
result of advancements in paediatric neurosonogrdpbppler sonography may now
be used to assess children's brain vascular actimiéeand perfusion. Rania Hashem's
research used TCD to evaluate velocities and calrétbwod flow characteristics in
preterm infants diagnosed with EONS. When comptodle control group, neonates
with EONS had greater MCA and ACA peak systolicoedles and reduced
resistance (Rl and Pl) as an early response to sesis induces early
vasoconstriction. According to Sriparna et al thms Doppler findings were reported
in babies with EONS within 24 hours after birth.eBk results suggest that an
increase in CBF is a typical first response to se@&ch et al. found that those with
full-term chorioamnionitis had lower cerebral vascuesistance than controls, and
this is in line with their results. TCD was condecttwithin 24 hours after delivery by
Sriparna et al, but on day three following birth Bgshem. Septic preterm newborns
in the hospital developed intraventricular hemogehaand three preterms died in the
first month of follow-up ultrasound. Because thes@s no Doppler evaluation of the
cerebral blood flow when IVH occurred, this assumptould not be confirmed as a
marker of a change in cerebral blood flow in reatto IVH. Due to the cross-
sectional nature of the study, the researchers weable to follow changes in CBFV
over time and determine whether or not they werkeld to poor outcomes.
Individuals in the sepsis group who died or acquirédH had a greater CBF than

those who survived normally, according to SripatrseFor each parameter, a single
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measurement was used instead of serial measuremrith would have tracked

changes over time with higher accura@y

In a case control research study conducted by Remionspital, Wuhan
University between January 1, 2019, and March 8212on 86 preterm neonates.
Transcranial ultrasonography was used to analysd&¢imodynamic modifications in
the cerebral vasculature, and the results showadBBV, MV, and PSV were all
higher in the EONS group, while Pl and RI were blatier. This was shown to be
the case despite the fact that Rl and Pl were kmtler. Because of this, it was
deduced that inflammatory chemicals are releaseathgluhe, the first phases of
EONS which causes dilatation of cerebral arteridss, in turn, reduces vascular
resistance and pulsation, ultimately increasingotbldlow. This increases the
intraventricularhaemorrhage risk. It is possiblattimeasuring IL-6 levels at very
early stages helps to detect early-onset sepsisvettrr, the findings of this
experiment demonstrated that the MV & EDV of ACA,addition to the MV, PSV,

& EDV of MCA and PCA, were more responsive comparetL-6 concentratior&?.

Mohammed S El Shimy et al. from Ain Shams Universibspitals conducted
another study between December 2014 and Decemid&r @9 200 newborns with
EONS risk factors to determine whether or not dterof the mean flow velocities in
the internal carotid artery (ICA) and the middleetwal artery (MCA) could predict
neurodevelopmental disabilities in the immediatstpatal period. At 6 months of
age, they were evaluated using Griffiths Mental &epmental Scale after having
their PSV, EDV, RI of ACA & MCA recorded on Day If défe. In this study,
researchers observed that CBFV was higher in thsis@roup than the no-sepsis

group, and that ACA RI values below 0.61 was asdedi with a higher risk of
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developing encephalopathy in them. Low RI & PI &igh MCA PSV were identified
within 24 hours of delivery in EONS neonates, whigltonsistent with the work of,
Basu et al. Furthermore, the cNSE levels were fdortok greater in sepsis neonates.
Researchers concluded that both of these meastgessaful indicators of sepsis-

related damage to the brain's blood ve&skls

All these studies, reached a common consensusntlaatdition to the routine
EONS transcranial sonography screening of preteahiels, a Doppler examination
be performed in order to examine their cerebraldwymamic state and to detect any
increase in blood flow early on. In addition to tkarly administration of anti-
inflammatory drugs, preterm neonates with EONS tmeyefit from clinical care such
as establishing hemodynamic stability, maintaimognotensive state, and refraining

from activities that could further affect bloodifo
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METHODOLOGY

STUDY DESIGN: This research consisted of an observational studgucted at

KLE's Dr. Prabhakar Kore Hospital & MRC, Belagaaimedical facility over one
year period, 30 preterm babies who had risk factbesarly onset sepsis & 30 normal
preterms were the subjects of the study . Beginoinipe experiment will take place

on January 1, 2021, and it will conclude on Decandie 2021.

METHOD OF DATA COLLECTION: All of the participants’ parents will be asked
to sign a written agreement stating that they Hasen made aware of the nature of
the research that is being undertaken on theidieil as part of the study that will be

conducted.

Transcranial Doppler (TCD) ultrasound was used deesas blood flow of
cerebral vessels MINDRAY system with high-frequet@nsducer operating at 7.5-
12 MHz and a sector array probe operating at 2-6zMids used to conduct each
ultrasound exam. During TCD and TCU, the newborlh nat be removed from the
incubator for any reason to maintain a normotenswwironment. Babies are
examined with their heads tilted to the side whyliemg supine. In an attempt to
prevent hypothermia, the examination will only neethinimal quantity of gel to be

applied.

By placing a transverse probe on the patient'srianti®ntanelle and listening
to the echoes it creates, we may insonate the enwktiebral artery (coronal position).
Putting the beam in the trans-fontanelle positilts it so that the front side is towards

the user. Beam insonation may be performed onitseand second MCA segments
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thanks to the beam's forward position (M1 & M2). Want to use colour Doppler to

investigate the MCA, that enters the Sylvian fisslaterally.

The trans-fontanelle method will be used with thebe lying in a longitudinal
position on the patient's forehead to insonate ASagittal position). Trans-fontanelle
technique involves angling ultrasound beam suchitlpasses in front of the patient's
skull. As the beam is aimed towards the front ef #&CA, it will be able to insonate
segments 1 and 2 of the ACA (Al & A2). Color Dopphell be used in the study of

the corpus callosum, and ACA.

A 60-degree angle will be used for the spectralevanalysis. Throughout the
inquiry, we will maintain a constant sample volurgain, and power. Resistance and

pulsatility values will be determined using hanétakations.
Algorithm for calculating the best possible sizeacfample from the data provided:

The formula for the smallest possible sample died tan be produced from these

data.

242 P(1-P)
d2

n=
The P variable represents the prevalence, and traiable represents the expected
difference in prevalence between the two groups.

The value of z is related to the significance offtaimg. z = 1.96, statistically
significant at the 5% level.

If P=64.873 and d = 15% of P = 9.73%, then tlypiired sample size is forty.

The number of people that took part in the reseaiitirbe increased to sixty so that

more accurate conclusions can be drawn from it.
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SAMPLING METHOD: Sampling according to predetermined inclusion and

exclusion criteria

All peterms are eligible for the study. In our stude have divided the preterms into
two groups: Sepsis group & non sepsis group (Nompnelerms with no sepsis risk

factors)

INCLUSION CRIETRIA (For sepsis group)

In our sepsis group, we will include preterm cleldrwho have a history of
exposure to at least two of the following risk adles in our study because preterm
nature of the infant (less than 37 weeks of gastatiage) is in itself a risk factor of
early-onset sepsis.

* Meconium stained amniotic fluid

* Rupture of the membranous structure that lastsnifore than twenty-four
hours.(PMRM)

* Prolonged/assisted labour

Blood tests have to fulfil at least two of the éolling requirements: the white
blood cell count (WBC) must be either below 5,00@wer 20,000 x 109 cells/L; the
international normalised ratio (I/T) must be largkan 0.2; and the platelet count

(PCV) must be below 100,000 x 109 cells/L.

Patients who presented with the following signs amthptoms in clinical

practise were considered to have:
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Respiratory Problem:
1. Tachypnea
2. A significantly higher prevalence of apnea

3. A surge in desaturations

M etabolism Changes.
1. Hypothermia
2. Metabolic acidosis.
3. Excessive body heat
4. Glucose Instability

5. Feeding Intolerance

Neurologic Changes:
1. Lethargy

2. Hypotonia

EXCLUSION CRITERIA (For both sepsis & non sepsis group):
1. Newborns who are dependent on mechanical ventilatiod are hemo
dynamically unstable at the time of the CBF assegtm

2. Term infants

Examining the Data in Detail

In light of the fact that this is an observatiosaldy, the following is how we

will approach the data analysis.

The data is divided into two categories based amesgualitative metric,

hence to compare the continuous variables, statistiests like student's unpaired t
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test will be used. The median value will serve gsaxy for discrete variables going

forward.

The categories are going to be analysed furtheusigg rates, ratios, and
percentages. To investigate the degree of comweldtiat exists between the variables

of interest (result, clinical, and demographicg @hi-square test will be used.
In order to illustrate the contrast, we will utdishe proper visuals.

Results with p value less than 5%.will be considesignificant
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Variable list

Gestational age (sepsis group)

APGAR score (sepsis group)

PO2 sepsis grov)

PCO2 sepsis grovu)

HCO3 (sepsis group)

Gestational age (non sepsis group )

APGAR score (non sepsis group )

PO2 non sepsis grou))

PCO2 non sepsis grouy)

HCO3 (non sepsis group )

Resistivity Index of Middle Cerebral Artery (sepgi®up)
Pulsatility Index of Middle Cerebral Artery (sepsioup)
Resistivity Index of Anterior Cerebral Artersepsis grou)
Pulsatility Index of Anterior Cerebral Artersepsis grou)
Resistivity Index of Middle Cerebral Artery (nonpsés group )
Pulsatility Index of Middle Cerebral Artery (nonpsés group )
Resistivity Index of Anterior Cerebral Artery (nsepsis group )

Pulsatility Index of Anterior Cerebral Arterjnon sepsis grou)

Results
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Table 1: Comparison of sepsis& non sepsis group accor ding to types of delivery

Type of delivery | Non sepsis % Sepsis % Total %
C section 9 30.00 11 36.67 20 33.33
Vaginal delivery 21 70.00 19 63.33 40 66.67
Total 30 100.00 30 100.00 60 100.00

Chi-squar e=0.3000, p=0.5840

Figure 1: Comparison of sepsis & non sepsis group accor ding to types of

delivery
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Interpretation: The above table and figure indicates that, in cds®-sepsis group
total 30 patients among them, 9 (30%) patientscadction delivery and remaining
21 (70%) patients had vaginal type delivery likeayig case of sepsis group total 30
patients among them, 11 (36.67%) patients had wosedelivery and remaining 19

(63.33%) patients had vaginal type delivery.

While in case of total 60 patients among them, afiepts (33.33%) patients had c

section delivery and remaining 40 (66.67%) pati¢rts vaginal type delivery.

Majority of women’ in both groups had vaginal deliy as compared to ¢ section.

While looking for significant level chi square velus (0.3000) which was non-

significant (0.5840 %) it means no significant eifnce between sepsis and no sepsis

group.
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Table 2: Comparison of sepsis & non sepsis group according to prolonged

delivery status

3

Prolonged delivery | Non sepsis % Sepsis % Total %
No 26 86.67 24 80.00 50 83.33
Yes 4 13.33 6 20.00 10 16.67
Total 30 100.00 30 100.00 60 100.00

Chi-squar e=0.4800, p=0.4880

Figure 2: Comparison of sepsis & non sepsisgroup accor ding to prolonged

delivery status
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Interpretation: The above table and figure indicates that, in cds®-sepsis group
total 30 4 (13.33%) patients had prolonged dejiviewise, in case of sepsis group

out of 30 patients 6 (20%) patients had prolondgd/ery.

While looking for significant level chi square velus (0.4800) which was non-
significant (0.4880 %) it means no significant eiffnce between sepsis and no sepsis

group.
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Table 3: Status of PROM in sepsis group

Status of PROM Number Per centage
No 20 66.67
Yes 10 33.33
Total 30 100.00

Figure 3: Status of PROM in sepsis group

Yes
33.33%

No
66.67%

Interpretation: The above table and figure indicates that, in aafssepsis group

among total of 30 patients 20 (66.67%) had PMPR

Majority of women had PMPR
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Results

Table 4: Status of Meconium stained liquor in sepsis group

Status of M econium stained liquor Number Per centage
No 22 73.33
Yes 8 26.67
Total 30 100.00

Figure 4. Status of Meconium stained liquor in sepsis group

Yes
26.67%

No
73.33%

Interpretation: The above table and figure indicates that, in cdsepsis group out

of 30 remaining 8 (26.67%) patients had Meconitamnsd liquor.
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Results

Table5: Comparison of sepsis& non sepsis group with mean gestational age (in

weeks) by independent t test

Groups M ean SD Median t-value P-value
Non sepsis 33.19 1.86 33.45 0.0000 1.0000
Sepsis 33.19 2.25 33.80

Figure5: Comparison of sepsis & non sepsis group with mean gestational age

(in weeks) by independent t test

36.00

35.00

34.00

33.19 33.19

33.00

32.00

Mean+/-SD

31.00

30.00

29.00

28.00 -
No sepsis Sepsis

Interpretation: The above table and figure indicate that, in cafsenean gestation
age variables, descriptive statistics in that highean (33.19), SD (2.25) and median
(33.80) in sepsis group.The independent t testO0@P which indicate that, non-
significant value which means non-significant meé#ference was observed between

sepsis and non-sepsis group for gestation age.
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Results

Table 6: Comparison of sepsis& non sepsis group with mean APGAR scores by

independent t test
Groups Mean SD Median t-value P-value
Non sepsis 8.10 1.27 8.00 3.0607 0.0033*
Sepsis 7.03 1.43 7.00
*p<0.05

Figure 6. Comparison of sepsis& non sepsis group with mean APGAR scores

by independent t test

Mean+/-SD
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4.00

3.00
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1.00

0.00 -

No sepsis

Sepsis
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Results

Interpretation: The above table and figure indicate that, in cafsenean APGAR

scores variables, descriptive statistics in thghér mean (8.10) and median (8.00)

were observed in non sepsis group, while higher(E8B3) was observed in sepsis

group.

The independent t test (3.0607) which was highiyi§icant at less than 1% which

indicate that, highly significant value which measignificant mean difference was

observed between sepsis and non-sepsis group fBARPscores.

Table 7: Comparison of sepsis & non sepsis group with mean PO2, PCO2, HCO3

values by independent t test

Variables| Groups Mean SD Median t-value P-value

PO2 Non sepsis| 79.02 5.77 78.40 1.9066 0.0615
Sepsis 76.01 6.43 73.60

PCO2 | Nonsepsis| 40.25 4.31 39.95 | 2.0789 0.0421*
Sepsis 38.00 4.07 37.40

HCO3 | Nonsepsis| 22.30 3.63 22.25 | 1.8002 0.0770
Sepsis 20.65 3.44 20.60

*p<0.05
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Results

Figure 7: Comparison of sepsis & non sepsis group with mean PO2 values by

independent t test

Mean+/-SD

90.00

No sepsis
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79.02

80.00 76.01
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Figure 8: Comparison of sepsis& non sepsis group with mean PCO2 scores by

independent t test
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Results

Figure 9: Comparison of sepsis& non sepsis group with mean HCO3 values by
independent t test

Mean+/-SD

30.00

25.00

22.30
20.65

20.00

15.00 4

10.00 1

5.00 1

0.00 -

No sepsis Sepsis

Interpretation: The above table and figure indicate that, in cabenean PO2
variable, descriptive statistics in that higher m¢d9.02) and median (78.40) were
observed in no sepsis group, while higher SD (6w&3 observed in sepsis group.
Whereas, in case of mean PCO2 variable, descriptastics in that higher mean
(40.25), median (39.95) and SD (4.31) was obseirved sepsis group. While in case
of mean HCO3 variable, descriptive statistics agialyn that higher mean (22.30),
median (22.25) and SD (3.65) was observed in nsisgpoup.

The independent t test (2.0789) which was signitic less than 5% which indicate
that, significant value which means significant amedifference was observed
between sepsis and non-sepsis group for PCO2. Wislendependent t tests for PO2
(1.9066) and HCO3 (1.8002) which was non- significevhich indicate that, non-
significant mean difference was observed betwe@siseand non-sepsis group for

PO2 and HCOS.

Page 44



Results

Table 8: Comparison of sepsis & non sepsis group with mean MCA-RI & MCA-

Pl values by independent t test

Variables| Groups Mean SD Median t-value P-value

MCA-RI | Non sepsis 0.76 0.08 0.74 20.4456 | 0.0001*
Sepsis 0.36 0.07 0.33

MCA-PI | Non sepsis 1.41 0.22 1.43 13.7251 | 0.0001*
Sepsis 0.76 0.14 0.76

*p<0.05

Figure 10: Comparison of sepsis & non sepsis group with mean MCA-RI &

M CA-PI values by independent t test

Mean+/-SD
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Interpretation: The above table and figure indicate that, in aafsemnean MCA-RI

variable, descriptive statistics in that higher mg8.76), median (0.74) and SD
(0.008) was observed in no sepsis group. Whereasse of mean MCA-PI variable,
descriptive statistics analysis in that higher m@adl), median (1.43) and SD (0.22)

was observed for no sepsis group.

The independent t test for MCA-RI (20.4456) and MBKA(13.7251) which was
highly significant at less than 1% which indicaigng#ficant mean difference was

observed between sepsis and non-sepsis group f&-RIGnd MCA-PI variable.

Table 9: Comparison of sepsis & non sepsis group with mean ACA-RI & ACA-

Pl values by independent t test

Variables| Groups Mean SD Median t-value P-value

ACA-RI | Non sepsis 0.76 0.08 0.74 | 12.3446 | 0.0001*
Sepsis 0.40 0.13 0.40

ACA-PI | Non sepsis 1.47 0.30 1.51 | 11.1977 | 0.0001*
Sepsis 0.81 0.12 0.85

*p<0.05
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Figure 11: Comparison of sepsis & non sepsis group with mean ACA-RI & ACA-

Pl values by independent t test

2.00

Mean+/-SD

No sepsis No sepsis

ACA-RI ACA-PI

Interpretation: The above table and figure indicate that, in aaflsenean ACA-RI

variable, descriptive statistics in that higher m¢@.76), median (0.74) in no sepsis
group and maximum SD (0.13) was observed in sapsigp. Whereas, in case of
mean ACA -PIl variable, descriptive statistics amalyindicate that higher mean

(1.47), median (1.51) and SD (0.30) was observeddasepsis group.

The independent t test for ACA -RI (12.3446) andAAER] (11.1977) which was
highly significant at less than 1% which indicdtattsignificant mean difference was

observed between sepsis and non-sepsis group fAr-RCand ACA —PI variable.
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Discussion

DISCUSSION

Due to advancements in critical care, more bahiesraking it through their
first year of life despite being born prematurelydawith a low birth weight. A
combined clinic-radiological approach to the neogital evaluation of premature
newborns has allowed for recent advancements indihgnosis and treatment of
perinatal brain damage. It has improved our knogeeof the origin and course of the
brain lesions, allowing for more precise medicéimention that may have a positive
effect on clinical outcome. In order to better diage EONS, researchers have been
looking at the possible connection between risktoiac for neurodevelopmental
disorders and alterations in cerebral blood floBEE The risk of neuromotor and
cognitive deficits in children diagnosed with netaaepsis was shown to be three

times higher than in children without the diagnosis

Correlation of Doppler indices

In our study, we discovered that ACA & MCA mediahvifas 0.85 & 0.76
respectively in the sepsis group and 1.51 &1.4Beedvely in the non sepsis group.
The median ACA & MCA RI in the sepsis group was &.4.33 respectively which
is significantly lower than the median RI valueafnsepsis group (0.74). Both the

pulsatility index and the resistivity index weraymsficantly reduced in the sepsis

group.

Our findings were consistent with those of pricse&rch conducted by Rania
H. Hashem. Doppler ultrasonography was utiliseexamine the ACA and MCA in a
group of premature infants in his case-control aese from 2017. Their study had

concluded that a lower ACA and middle cerebral rartél and RI were seen in
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Discussion

preterm neonates with early-onset neonatal s&Ph€sir study alsoagreed with the
study of Sriparna et al. that detected significatdlyer resistance (RI and PI) in all
the three major cerebral vessels (ICA, MCA andelmdl artery(VA))documented

within24hr of birth in neonates with EONS.

Similar study results where also shown in crossiseal study carried out in
2019 by Ratnaparkhi CR and colleagues in Nagpurli@dia in which Newborns'
cerebral arteries were analysed using Doppleradtragraphy, and those with risk
characteristics or clinical suspicion of EONS skdwow RI & PI values in the

ICAs, MCAs, and VAs of both sides.

Correlation of clinical risk factors

63.33 % of our cases with sepsis had a vagindl bBstrisk factor out of which
6 % had a prolonged delivery which might be du¢ht fact that maternal vaginal
tract harbours a variety of organisms so vaginédilely carries a the risk of direct
transmission of infection &prolonged labour willrfoer increase the risk due to
proloned exposure of the neonate to these sepsssngaorganisms. The same result
was observed in a systemic review & meta analysiglacted by Shruti Murthy et al

in 2018 on risk factors of neonatal sepsis in Ingiapulatiof™.

33.33 % of our cases had PROM as a risk factoriwivigs also similar to the
high percentage of PROM in a study by Fedaa NoadhNet al in 2019 at Latakia,
Syria and also another study of Asia Jabiri in Bema . This maybe due to the fact

that PMRM may increase risk of ascending infectionigtus®®..

26.67% of our cases had meconium-stained liquarrésk factor which again

correlated with studies Fedaa Noah Noah, et alhichvl3 % of their cases had the
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same risk factor and also few other studies byakdtv in Ethiopia and Saleh in
Lattakia who observed, 7%, and 10% of their casad the same risk factor
respectively. This may be due to the fact thatgmres of meconium in amniotic fluid
can inhibit the bacteriostatic properties in it dnds can promote the growth of sepsis

causing bacteri&s!.

On our study median APGAR score value of 7 wamdbin sepsis babies as
compared to the a higher median APGAR score of 8dn sepsis babies, it had
established in previous studies like that of Jindlagésho et al at Bhutan National
hospital in 2016 that preterm neonates with a Io0RGAR score at birth are more
prone to develop sepsis as low APGAR score indsctite inability of the neonate to

acclimatize to the external postnatal environtiént
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Conclusion

CONCLUSION
Infants diagnosed with EONS have increased CBF compared to healthy
neonates.
Infants diagnosed with early-onset neonatal sepsis and those who were born

prematurely had lower mean Pl and RI values in the anterior and in the middle
cerebral arteries.
According to the findings of our research, the median MCA Pl was 0.78 in the
group that had sepsis, whereas it was 1.8 in the group that served as a control.
The median resistivity index (RI) in the sepsis group was 0.401, which is also
significantly lower than the value that was seen in the non sepsis group (0.800).
Also in our study we observed that vaginal mode of delivery, PROM,
meconium stained liquor, prolonged labour were all risk factors in our sepsis
group
CBF assessment by Doppler ultrasound examination may be utilised in the first
few hours after delivery; it is a noninvasive portable tool with prompt
diagnostic and good prognostic value.
It is possible that this kind of study might be seen as a supplement to the many
blood tests that are carried out in laboratories
It uses non-ionizing radiation, it is accurate, it is cost-effective, and it can
perform serial and repeated examinations, which are all advantages that make
it an excellent tool for neurcimaging.
Other advantages include the ability to detect early signs of sepsisand to begin

treatment at an earlier stage.
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Summary

SUMMARY

Neonates with blood that has been tainted by hactaruses, or yeast are at
risk for developing a life-threatening infectionlled neonatal sepsis. The
physiological and molecular processes behind sépdisgced encephalopathy
remain poorly understood. Potential causes inclirde radicals, oxidative

stress, and cytokines, which cause inflammation, @rleficit in the brain's

autoregulation.

Babies that contract infections within day 3 okliire said to have "Early
Onset Neonatal Sepsis." Babies born with septiclshioacterial meningitis,

or bacteremia fall under this category.Acute antbigit complications may

occur due to cerebral blood flow changes duringribenatal period. Real-
time, risk-free, noninvasive, and sensitive, ultkasd Doppler testing can
detect these vascular changes. Due to insuffigr@rapartum and postnatal
infection control methods, newborns in underdevetbmations have an
increased chance of contracting an illness.

This observational study, which lasted for a whgtar took place in a

hospital. Included in the trial were premature babwho had early onset
sepsis risk factors and were being cared for at '&UBr. Prabhakar Kore
Hospital and MRC in Belagavi.

Our study's sample of sixty patients comprised agzs who were born
prematurely and who fitted into our inclusion & &gion criterias. This is in

addition to the fact that gestational age less Bianveeks is in itself a risk

factor for early-onset sepsis.
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Summary

After obtaining informed consent from the paremyJINDRAY system with a
high-frequency linear array transducer operating.8t12 MHz and a sector
array probe operating at 2-6 MHz to conduct traasied Doppler ultrasound
examination on these neonates in suitable acownstadows

Infants who experienced early-onset neonatal sepsiswere born preterm
exhibited decreased Pl and RI in the ACA and MC#sets.

Also in our study we observed that vaginal mode defivery, PROM,

meconium stained liquor, prolonged labour wereriak factors in our sepsis

group

LIMITATIONS OF STUDY

Small sample size, when compared to the vast preealof early onset sepsis
in our Indian population, especially in those Ipgling to low socioeconomic
group

Lack of follow up and confirmation of a negative positive neurological

neurological outcome in the neonates in view ofdbppler results.

SCOPE FOR FUTURE STUDIES

Larger sample size so that more accurate repreégentd sepsis patients
Frequent sonographic & clinical follow up of thetients so that the

neurological outcomes are monitored
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Annexures

ANNEXURE — | - WRITTEN INFORMED CONSENT

TITLE OF THE STUDY: “ TRANSCRANIAL DOPPLER EVALUATION OF
CEREBRAL HEMODYNAMIC ALTERATION IN PRETERMS WITH
EARLY ONSET NEONATAL SEPSIS- A ONE YEAR HOSPITAL BASED

OBSERVATIONAL STUDY AT KLE DR. PRABHAKAR KORE HOSPI TAL”

INVESTIGATOR: DR.

GUIDE: DR.

INTRODUCTION AND PURPOSE: Cerebral blood flow (CBF), by Doppler
Ultrasound, has been studied mainly to help detbether alterations have occurred
in the neonatal cerebral circulation that couldulegsn brain damage and adverse
developmental outcomes. Establishment of the piigdicvalidity of the cerebral
blood flow measured by Doppler ultrasound is esaktd ensure their usefulness in
the early assessment and interpretation of hemanignehanges in neonates. Studies
on cerebral blood flow in neonatal sepsis is ofcesn because, the brain of the
newborn is highly susceptible to blood flow fludioas. Moderately elevated CBF
can increase the chances of cerebral hemorrhagee vase moderate decrease can

expose the brain to ischemic damage.

PROCEDURE: “Consent will be taken from the parent and the oSthe neonatal
head will be performed by using various probes Rogpler studies will also be done
to check any changes in the flow resitances irvét®mus blood vessels supplying the
brain in order to detect early changes of any sepsiich will be in the form of
derrangement of resistances in the blood vessdie Jtudy will be done at

Dr. Prabhakar Kore Hospital and Medical Researcimt@e Belagavi and is
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being conducted byr. Post graduate in Radio diagnosis at

J. N. Medical College Belagavi, Karnataka, undere tlguidance of

Dr. Professor, Dept. of Radio diagnosis, abd

m.D., principal and professor of Paediatrics, J. N. Madi€ollege, Belgaum.

We request you to allow the participation of yowblp in this study as
he/she is eligible to be included. During the stydy will be asked questions
regarding your present and past medical and olisteistory and your baby’s
medical history and you will be required to answer the best of your

knowledge. Your baby will also have to undergo &nasound of the cranium.

If you agree for the participation of your babytire study, please furnish

the details pertaining to the study.

BENEFITS:

» Early detection of neurological abnormalities inrlgaonset sepsis

neonates

RISKS:

* No risk to the patient has been documented fromasttund imaging of

the cranium earlier.

ALTERNATIVES: If the parents are not willing for their baby tdkéapart in
the study, the child’s treatment or any other farthinvestigations the he/she

wants to undergo, in future, in KLE will not be aéted by their decision.
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VOLUNTARY PARTICIPATION/WITHDRAWAL:  Taking part in this study
is voluntary. | may choose for my child not to tagart in this study, or if |
decide for him/her to take part | can later chamge mind and withdraw my
child from the study. My decision will not changeetpresent or future health
care or other services that my child receives. $haly doctor or the sponsor
may stop my child’s participation in this studywlll tell of any important new
findings that may change my willingness to continadake part. If | choose for
my child to not to take part in the study | willceve the standard treatment for

patients with my child’s condition.

COSTS: NIL

PAYMENT FOR PARTICIPATION: No incentive will be paid to you for

allowing your child to participate in this study.

COMPENSATION: In the event that my child becomes injured as alltesf
taking part in this study, treatment whatever aafalié at KLE charitable hospital,
Belagavi, will be offered to him/her. No reimbursem, compensation or free

medical care is given.

CONFIDENTIALITY: All information collected about my child during the
course of the study will be kept confidential te textent permitted by the law.
The code numbers will identify him/her in this raseh record. Information from
this study may be published but his/her identityll e confidential in any

publication.
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QUESTION: If any enquiries in the future or in case of resbarelated injury

illness, you may contact following person.

Dr. Harsha Hegde

Chairperson,

J.N. Medical college
institutional ethical
committee for human subjec
research,

ICMR, national institute of
traditional medicine
Belgaum

Ph. No: 0831-2473777,
Ext. 1529

Mob- 9480422500
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CONSENT TO PARTICIPATE IN RESEARCH STUDY:

| understand that my child will be participating the study, which

includes ultrasound of the cranium.

| confirm that | have read and understood the rimi@tion in the patient
information sheet. Procedure is explained to medatail along with
information about the advantages and disadvantagemy child taking
part in the study. | have been given the opportutotdiscuss all aspects
of the trial, to ask questions and hereby consentimld to participate in

the trial outlined above.

| understand that the decision to take part in ttisdy is completely
voluntary and | am aware that | can choose to watdmy child from the

study at any point of time.

I consent to the photographing or recording of fh®cedure to be
performed including appropriate portions of my dhslbody, for medical,
scientific or educational purposes provided hisfidentity is not revealed

in the pictures or by the descriptive texts acconyprag them.

| understand that there is no significant risk ilwea in the test that

would be done in this study.

No guarantee or assurance has given by anyone the tesults that may

be obtained.

My signature on this form signifies that | have lwigly decided for my

child’s participation after understanding the abaviermation.
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Participant’s Name/ legally authorized

Representative Signature

Name and signhature of witness

Name and signature of interviewer

Date:

Place:
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ANNEXURE — 1l - PROFORMA FOR DATA COLLECTION

NAME OF THE PATIENT:

GESTATIONAL AGE:

IP NO

MOBILE NUMBER:

GENDER: M / F

ADDRESS: HOUSE NO.:

WARD/GALLI:
VILLAGE TALUK: DISITH:
PH NO.:
MATERNAL RISK FACTORSRISK FACTOR
PRESENT ABSENT

FOUL SMELLING LIQUOR

MECONIUM STAINED LIQUOR

PROM

PROLONGED LABOUR

INSTRUMENTAL DELIVERY
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NEONATAL RISK FACTORS

1. LAB INVESTIGATIONS

o PLATELET COUNT-

0 TOTAL LEUKOCYTE COUNT-

2. RESPIRATORY SYMPTOMS

PRESENT

ABSENT

TACHYPNEA

H/O DESATURATION

3. METABOLIC CHANGES

PRESENT

ABSENT

HYPOTHERMIA

METABOLIC ACIDOSIS

4. NEUROLOGICAL ACTIVITY

PRESENT

ABSENT

HYPOTONIA

DECREASED ACTIVITY

USG FINDINGS

RI

Pl

MCA

ACA
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ANNEXURE — 11l - LIST OF FIGURES

PHILIPS MINDRAY portable USG machine used for the gudy
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Small curvilinear transducer used for cranial ultrasound

High frequency linear array transducer used for thestudy.
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PHOTOGRAPHS OF CASES

Case 1: 32 weeks preterm in the non sepsis groupelivered via C-section

KLEs Dr PKC HOSPITAL 15/03/2021 11:39:57 AM AP 91.6% MIO0.8 TIS0.1

mlndfay | L124s

M7 Premium

6.8
B1
F10 D5.5
G100 FR20

IP5 DR111

C
F5 G53 I
8

inc wmirann a
1rJ YwrzZuu .0

PRF0.9k

PW1
F5 G53

PRF2.9k 21.95 cmls
WEF 237 4.50 cmls

SVD27.5

SV1.0 TAMAX 11.10 cmls

PI ; 1.57

2

SID 488
HR  196(1) Bpm

Doppler MCA spectral waveforms showing Normal RI (0.7) & raised Pl ( 1.5)

values
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Case 2: A 34 weeks preterm in the non sepsis grougelivered via vaginal

delivery

ind KLEs Dr PKC HOSPITAL 14/03/2022  01:46:07 PM AP 92.0% MI0.9 TIS 0.1
mindra
Y | 32843 -F6E7 L124s  MSK

M7 Premium 6.8

B M
F10 D9.2

G73 FR10

IP5 DR111

I|III|

“~

c

F5 G48
IP5 WF200
PRF0.9k

II|III|III

G53
PRF2.9k
WF 237
SvD22.2
SV 1.0

Angle 0°

A w /| ‘\‘ { W) ik
“MA..Q‘J'"Mﬂ.mﬁ'\\’“‘u “&"“1‘,\“0 ’wihrw ﬁf‘ Wy

ED 432 cmls
TAMAX 6.88 cmls

SID
HR  143(1) Bpm

Doppler ACA spectral waveforms showing Normal RI (0.6) & Pl ( 0.95 )values
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Case 3: A 30 weeks preterm in the non sepsis grougelivered via vaginal

delivery

KLEs Dr PKC HOSPITAL 12/04/2022 10:00:24 AM AP 91.2% MIOD.8 TIS 0.2

mindray

20220412095117-F6E7

M7 Premium
B1

F10 D8.3
G64 FR9
IP5 DR111

c

F5 G53
IP5 WF200
PRF0.9k

G53
PRE2.9k 28.33 cmls

WF 237 ' ™ 7.88 cmls
SVD47.6 0.72
SV 1.0

3.60

29.84 cmls
ED 11.82 cmls
TAMAX 19.84 cmls
PI 0.91
RI 0.60
SID 252
HR 62(1) Bpm

Doppler MCA spectral waveforms showing Normal RI (0.6) & PI ( 0.9 )values
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Case 4 : A 28 weeks preterm from the sepsis groupttvrisk factors of PROM &

meconium stained liquour

ind KLEs Dr PKC HOSPITAL 15/06/2021  07:11:16 PM AP 91.0% MI 1.0 TIS 0.2
minara
y—2021os15~185434,FsE7 MSK

M7 Premium 114
B2

F10 D10.2

G75 FR14

IP5 DR111

= 1.97 cmls
F5 :

WF243 114 = 0.63
PRF1.5k — = 269

PRE1.9k ED 3.07 cmls

WF 155 TAMAX 3.99 cmlis
SVD34.1 0.52
SV 1.0

0.40

Doppler ACA spectral waveforms showing low RI (0.4) & PI ( 0.5)values

Page 72



Annexures

Case 5: A 30 weeks preterm from the sepsis grouglelivered via vaginal

delivery with risk factors of PROM & prolonged labour

KLEs Dr PKC HOSPITAL

20/03/2021

mlndray_!021032041501 18-F6E7

M7 Premium 6.8
B1

F10 D10.2

G90 FR8

IP5 DR111

c

F5 G53
IP5 WF200
PRF0.9k

G53
PRF3.9k
WF 319
SVD27.5
SV 1.0

03:00:36 PM AP 91.9%
L124s

MI0.7 TIS0.1
MSK

8.33 cmls

0.65

288

23.72 cmls

10.85 cmls

TAMAX 15.85 cmls
TAMEAN 852 cmis
0.81

0.54

219

HR 244(1) Bpm

Doppler ACA spectral waveforms showing low Rl (0.5) &normal PI ( 0.8 )values
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Case 6: A 32 weeks preterm from the sepsis grouglelivered via vaginal

delivery with risk factors of prolonged labour

ind KLEs Dr PKC HOSPITAL 30/06/2021  12:25:13 AM AP 91.1% MI0.9 TIS 0.2
minara
y_‘106300023534F6E7 L124s  MSK

M7 Premium i
B1 -
F10 D8.3 -

FR14 -
DR111 35 ¢

2

i

F5 G53
IP5 WF200
PRF0.9k

F5 G53 Angle 0°
PRF2.9k

WF 237

SVD38.4

SV 1.0

| | TAMAX 593 cmls
: Pl 0.66
| RI 0.46

SID 1.84
HR 222(1) Bpm

Doppler MCA spectral waveforms showing low RI (0.4) & PI ( 0.6 )values
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ANNEXYRE — |V - MASTERCHART

Annexures

Clinical laboratory
Risk factor data MCA ACA
Meconium Gestational
Prolonged stained age (in | Apgar
No | Groups | Type of delivery | delivery | PMRM liquor Groups| weeks) | score| PO2| PCO2| HCO3| RI Pl | RI | PI
1 Sepsi Vaginal deliven No Yes Yes 2 31.C 6.C | 71.1] 31.C 16.4 0.5 |0.€| 0. | 0.6
2 Sepsis C section Yes No No 2 32.2 70 [823] 422 | 221 | 0.3 |0.8| 0.3 |0.8
3 Sepsis | Vaginal delivery No No No 2 30.5 80 |73.7| 356 | 184 | 0.3 |0.6]| 0.2 | 0.9
4 Sepsis | Vaginal delivery No Yes No 2 34.6 70 |754] 449 | 222 | 0.3 |0.8] 0.5 |0.8
5 Sepsis | Vaginal delivery No No No 2 36.5 50 |734| 365 | 165 | 04 | 05| 0.5 |0.9
6 Sepsi Vaginal deliven No No Yes 2 28.€ 6.C |89.4| 38.2 17.¢ 0.3 |0E| 0.2 |07
7 Sepsis | Vaginal delivery No No No 2 30.2 70 |719| 40.0 | 190 | 0.4 |0.9| 0.2 | 0.9
8 Sepsi C sectiol No Yes No 2 33.4 7.C |84.5| 32.C 20.t 04 07| 0.4 ]0.9
9 Sepsis | Vaginal delivery Yes No No 2 32.5 6.0 |87.7| 441 | 190 | 0.3 |0.9| 0.5 | 0.8
10 Sepsis | Vaginal delivery No No No 2 34.3 6.0 | 73.2] 36.3 | 166 | 0.3 |0.9| 0.3 |0.6
11 Sepsis C section No No No 2 34.5 50 [ 84.8| 386 | 151 | 04 |0.8| 0.2 | 0.8
12 Sepsis | Vaginal delivery No Yes Yes 2 35.5 70 |658] 36.1 | 165 | 04 |0.6] 0.5 |05
13 Sepsi Vaginal deliven No No No 2 34.C 6.C | 73.4] 43.t 18.C 0.3 |0.€] 0. | 0.5
14 Sepsis C section No Yes Yes 2 32.4 50 |78.6| 365 | 194 | 0.3 09| 0.3 | 0.9
15 Sepsi Vaginal deliven No No No 2 34.t 7.C |84.%] 39.4 | 20.7 04 |0.&] 0.2 | 0.7
16 Sepsis | Vaginal delivery Yes No No 2 35.2 6.0 [86.3] 325 | 219 | 0.5 |0.9| 04 | 0.9
17 Sepsis C section Yes No No 2 33.6 80 |757| 357 | 229 | 0.3 [0.7] 05 |11
18 Sepsi C sectiol No Yes No 2 28.5 10.C | 65.2| 39.C | 23.¢ 0.3 |0.¢] 0.2 |0.¢
19 Sepsis | Vaginal delivery No No No 2 35.5 70 | 735| 425 | 246 | 0.3 |0.9| 0.6 | 0.8
20 Sepsi Vaginal deliven No No Yes 2 33.( 10.C | 82.£| 45.1 25.2 04 |0.7| 0t |0.8
21 Sepsis C section No No No 2 34.5 9.0 | 70.2| 429 | 255 | 04 |(0.6| 0.6 | 0.8
22 Sepsi C sectiol Yes Yes Yes 2 36.£ 7.C | 74.€| 33.C 25.7 0.t |0.7] 0.4 ]0.8
23 Sepsis | Vaginal delivery No Yes No 2 34.5 6.0 | 72.0| 380 | 255 | 0.3 |0.5| 0.2 |0.9
24 Sepsis | Vaginal delivery No No No 2 35.3 70 |70.0] 423 | 251 | 04 |0.5| 04 |0.9
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25 Sepsis C section No No No 2 32.4 70 [69.8| 36.7 | 243 | 0.3 |09 05 | 0.9
26 Sepsis | Vaginal delivery No Yes No 2 30.4 80 |735| 343 | 232 | 03 |0.7] 04 | 0.9
27 Sepsis | Vaginal delivery No No Yes 2 29.5 6.0 |709| 36.8 | 21.7 | 0.3 |0.8] 0.2 |0.9
28 Sepsis C section Yes No No 2 35.5 6.0 | 78.2] 350 | 198 | 04 |1.0| 05 | 0.9
29 Sepsis C section No Yes Yes 2 32.3 9.0 |759| 386 | 175 | 0.3 [0.9| 0.5 |09
30 Sepsis | Vaginal delivery No No No 2 34.4 100 | 725| 314 | 147 | 04 | 08| 0.6 | 0.9
31 | non sepsig Vaginal delivery No 1 34.0 10.0 | 73.1| 343 | 184 | 09 |1.1| 0.9 | 0.8
32 | non sepsis| C section No 1 33.2 70 [92.3| 46.2 | 241 | 08 |15| 0.8 |15
33 | non sepsig Vaginal delivery No 1 32,5 80 |76.7| 396 | 224 | 06 (14| 06 |14
34 | norsepsi | Vaginal deliver No 1 32.¢ 7.C | 73.4] 34.C | 26.2 0.8 |1.€]| 0.6 | 1.8
35 | non sepsig Vaginal delivery No 1 34.5 80 |754| 385 | 185 | 09 |14| 09 |18
36 | norsepsi | Vaginal deliver No 1 34.¢ 9.C |80.4| 39.2 19.¢ 0.8 |1.7] 0.8 | 1.7
37 | non sepsig Vaginal delivery No 1 28.2 70 | 789| 420 | 200 | 0.9 |14| 09 |15
38 | non sepsis| C section No 1 33.4 70 [ 835| 340 | 205 | 0.7 |14| 0.7 |15
39 | non sepsig Vaginal delivery Yes 1 30.5 10.0 | 80.7| 39.1 | 210 | 09 |14| 09 |16
40 | non sepsig Vaginal delivery No 1 35.3 80 |782| 403 | 16,6 | 09 |1.6|] 0.9 | 1.8
41 | nor sepsi | Vaginal deliver No 1 32.t 9.C | 64.6| 45.¢ 16.£ 0.8 |1.2]| 0.8 |10
42 | non sepsig Vaginal delivery No 1 36.5 70 |758| 391 | 181 | 0.6 |1.2| 0.6 | 1.0
43 | nor sepsi | Vaginal deliver No 1 33.( 6.C | 70.4| 33.t 19.¢ 0.8 |0.€| 0.8 |0.9
44 | non sepsig C section No 1 31.4 80 |76.6| 405 | 215 | 0.8 (14| 0.8 |15
45 | non sepsig Vaginal delivery Yes 1 30.5 70 |793] 364 | 231 | 0.8 |15| 0.8 |16
46 | non sepsig Vaginal delivery No 1 34.2 6.0 |76.3| 385 | 246 | 0.7 |1.2| 0.7 |14
47 | non sepsis C section No 1 34.6 80 |77.7| 40.7 | 260 | 0.7 |15| 0.7 | 1.8
48 | nor sepsi | Vaginal deliven No 1 34.t 10.C | 72.2| 424 | 27.] 0.7 14| 07 | 1.7
49 | non sepsig Vaginal delivery No 1 33.5 70 | 765 445 | 28.1 | 0.7 |1.2| 0.7 |15
50 | nor sepsi | Vaginal deliver Yes 1 36.C 10.C | 86.5| 46.1 | 28.t 0.7 12| 07 |14
51 | non sepsisg C section No 1 33.5 9.0 [882| 429 | 263 | 08 14| 0.8 | 1.6
52 | non sepsis| C section No 1 32.4 70 | 78.6| 349 | 264 | 0.7 |1.8| 0.7 | 1.8
53 | non sepsi§ Vaginal delivery No 1 33.5 9.0 |79.8| 480 | 208 | 0.7 |16| 0.7 | 1.6
54 | non sepsis| Vaginal delivery No 1 34.3 70 |824| 423 | 23.7 | 0.7 |[14| 0.7 |14
55 | nor sepsi C sectiol No 1 35.4 7.C |89.6| 46.7 22.7 0.7 |17 0.7 | 1.7
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56 | non sepsis| Vaginal delivery Yes 1 32.4 80 |775| 443 | 263 | 0.7 |15]| 08 |15
57 | non sepsig Vaginal delivery No 1 34.5 8.0 [80.9| 428 | 244 | 0.7 14| 08 |14
58 | non sepsis| C section No 1 30.5 10.0 | 78.2| 388 | 221 | 0.7 |16| 0.7 |16
59 | non sepsis C section No 1 33.3 10.0 | 85.9| 396 | 193 | 0.7 |1.0] 0.7 | 0.8
60 | non sepsis Vaginal delivery No 1 30.4 9.0 |805| 314 | 159 | 0.7 |1.6| 0.7 |15
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