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ABSTRACT

Background and objectives:

Vitamin A, a fat soluble vitamin, plays essential role in early lung and
airway tissue differentiation and the retina. VitanA also maintains epithelial
integrity, bone development, immunity and promdtesmaturation of type 2 alveolar
epithelial cells. Vitamin A aberration is assocthteith diseases such as night
blindness, corneal ulcers, dry eye, immune dysfancand respiratory infections.
Several studies have reported vitamin A insufficieto be associated with morbidity
of premature infants. Preterm neonates born withh Witamin A levels may have
increased risk of developing respiratory distregadsome, hyperbilirubinemia,
sepsis. According to WHO's guidelines on newba@regit is suggested that infants
should receive single oral dose of Vitamin A witHirst 48 hours after birth to
prevent Vitamin A deficiency. This study examineshilical cord blood to determine
Vitamin A levels, also to explore the associatiohcord blood retinol levels in

preterms with early neonatal period health problems

Materials and methods:

All neonates who were born in the labmwom of KLES Dr. Prabhakar Kore
hospital and who were born within the 37-week kb gestation were taken in the
study. Written consent taken from the parents efbmens who fulfilled the inclusion
criteria after the researchers had explained thpgse of the study to them. All of the
information on the neonate, included the gestatiaga, gender, birth weight, data of

resuscitation, and APGAR scores, was recorded antstructured proforma. The
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neonates included in the study were followed up %tildays of life that is early

neonatal period and these parameters were recorded:

At the time of admission, Clinical grading of Respory distress in the
preterm neonates was done by Modified Downe scosewstem. Diagnosis of

Respiratory distress syndrome was done by ClirindlChest X ray findings.

All neonates with respiratory distress were folldwe for the requirement of
Surfactant administration, mode of respiratory swppequired like Mechanical
Ventilation, CPAP, oxygen supplementation througiisél prongs and its duration

respectively.

Hyperbilirubinemia that is bilirubin levels requig phototherapy was

recordedPresence of Sepsis based on blood culture growshrecarded.

Results: Majority of preterm infants have low vitamin A ldgewith 72.22% in low
category compared to 27.78% with normal levels.sSimificant difference in birth
weight(p=0.668) or gestational age among group$.§89). Significant association
with vitamin A levels (p < 0.001); higher deficiees in LSCS deliveries. No
significant differences in APGAR scores at | anthiiutes across vitamin A levels
(p=0.423 and p=0.390, respectively). Significarsogsgation of respiratory distress
with vitamin A levels (p<0.001); higher Modified Bme scores associated with
lower levels of Vitamin A. Significant associatiomith vitamin A levels; higher
deficiencies required more oxygen support , mordRZRnd ventilator support for
longer duration(p=0.048). None of the infants withrmal vitamin A levels required
surfactant while 14.29% with deficiency and 15.6@4th severe deficiency required
surfactant therapy. Significant association withrdcblood vitamin A levels (p =

0.005); higher deficiencies had more RDS case$acant need and X ray changes
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found more in low Vitamin A group. Sepsis did ndtow significant difference
(p=0.086) although it was more prevalent in lowamiin A group. Significant
correlation with cord blood vitamin A levels (p =0@4); higher deficiencies had

more hyperbilirubinemia cases.

Conclusion

The study reveals a significant prevalence of vital deficiency among
preterm neonates, showing more than half of thenisf with severe deficiency. Key
findings indicate that lower umbilical cord bloodU@B) vitamin A levels are
significantly associated with increased risk of RDgperbilirubinemia, and the need

of extended oxygen therapy, CPAP support and lodgeation of ventilator support.

Keywords: Vitamin A levels, preterms, respiratory distress syndrome
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I ntroduction

INTRODUCTION

Preterm infants have elevated rates of morbiditgluiding apnea, respiratory

distress, kernictertsand mortality, as comparison to term infarits

Vitamin A, a lipid-soluble vitamin, has a crucialriction in the early
development of lung and airway tissues as wellhas retina. Vitamin A has an
important role in preserving structure, functiorepithelial tissues, supporting growth
and strength of bones, enhancing the immune systedhfacilitates growth of type 2
alveolar epithelial cells. Vitamin A deficiency iénked to conditions such as
nyctalopia, corneal ulcers, xerophthalmia, impairadhunological function, as well
as respiration infections. Multiple studies havdigated that lack of Vitamin A is
linked to health problems in preterm newborns. é&retinfants with low Vitamin A
levels may be at risks of suffering Respiratory trdss syndrome (RDS),

hyperbilirubinemia, sepsis, also systemic inflanonatesponse syndronfe.

Insufficient levels of serum retinol heighten thikelihood of severe
respiratory distress syndrome also negative pulmyonaonsequences, like
bronchopulmonary dysplasia, among premature newsbegighing less than 1250 g
or born before 29 weeks of gestaﬁotm addition, Esteban-Pretel et al. have proposed
that a lack of Vitamin A can have a negative impacthe functioning of the alveoli
and raise the likelihood of developing lung ilifes®reterm newborns with
inadequate Vitamin A levels are more likely to depechronic lung disease and
hyperbilirubinemi&® Furthermore, a lack of Vitamin A can diminish ele$es
enhancing permeability at intestinal linflg Nevertheless, the administration of

Vitamin A can improve the damage to the intestiimihg causet™® Low levels of
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I ntroduction

Vitamin A in blood can potentially raise the chamodé Respiratory distress syndrome

and negative pulmonary outcomes for newborns vty low birth weight**

However, additional research is necessary to peofudtther clarification on
this matter. Vitamin A has the ability to controbth particular and non-specific
immune responses, and it can also serve as arxidatid to defend against bacterial

infections.

NEED FOR THE STUDY:

Our study is based on the premise assuming dexadavels of Vitamin A in
umbilical cord blood can lead to an increase ingsre morbidities. According to
WHQO's guidelines on newborn care, it is suggedtatl infants should receive single
oral dose of Vitamin A within first 48 hours afteirth. This recommendation aims to
prevent Vitamin A deficiency. This study examineshilical cord blood to determine
Vitamin A levels, also to explore the associatidncord blood retinol levels in

preterms with early neonatal period health problems
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Objectives

OBJECTIVES

PRIMARY OBJECTIVE: To explore the association between umbilical cord blood

Vitamin A levelsin preterms and early neonatal period morbidities.

SECONDARY OBJECTIVES:

1) To determine prevalence of low Vitamin A levelsin preterms.
2) To analyze the potential factors that might affect umbilical cord Vitamin A

levels.
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Review Of Literature

REVIEW OF LITERATURE

Vitamins are a collection of organic substance fasithat are chemically
distinct from one another and cannot be manufadting humans. Vitamins are
essential for maintaining a healthy metabolism endgt be included in the diet in
smaller quantity. Two categories in this group fatesoluble and water soluble type.
The intake of liver was recognised by the anciegydiians as a potential treatment
for night blindnes¥. In the late 1920s, a Swiss researcher by the rdri¢arrer and
his colleagues were successful in isolating thesdaible substance that was found in
liver, and they gave it the name Vitamin A. PrefedrVitamin A, also known as
retinols, can be obtained from a variety of fodtie most frequent of which being
butter, liver, egg yolk, and kidney. The majority lmeta-carotene, or Vitamin A's
provitamin, is present in carrots, sweet potatogieen leafy vegetables. The
preformed state of Vitamin A is present in anin@lrges or supplementation whereas

the form of Vitamin A that comes from plant soureepro Vitamin A.

According to WHO's guidelines on newborn caresisiuggested that infants
should receive an oral dose 50,000 internationés wfh Vitamin A before 48 hours of
delivery. This recommendation aims at preventingaiin A deficiency, which is
crucial for reducing the risk of visual impairmesmd enhancing immune function

during infancy and childhoo®.

PRETERM BABIES

Unfortunately, it is not possible to assume thanhpature children would have
sufficient Vitamin A. This significant segment ofewborns is seen to have

insufficient reserves of retinol in their bodiesieduently not able to accept
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Review Of Literature

supplements orally as a matter of course, andadigposed to conditions affecting
gastrointestinal tract, respiratory system and .eje€omparison to term neonates,
preterm neonates are seen to have lower plasmamiwatons of both retinol as well
as retinol binding protein. This is because preterwborns have lower hepatic
reserves than term infants. Plasma concentratidnsetnol continue to be low
throughout an infant's initial year, especially premature neonates who are the
products of multiple births. This is notably trueimfants who were born prematurely.
Since at least the year 2000, these problems hese identified. However, preterm
children, especially ones with ELBW, continue to ae danger of Vitamin A
insufficiency since the ideal intake needed or ghéelines to monitor Vitamin A
status have not been adequately defined. Thisgsaterm newborns at risk of retinol
deficiency.*®

UPTAKE AND METABOLISM OF VITAMIN A

Retinol, retinoic acid, retinaldehyde are among shbstances referring to
Vitamin A. You can get retinol in two ways: eithdirectly from foods that come
from animals or by making it yourself through thedking down of beta-carotene.
The way retinyl esters are absorbed from food ésraplicated process that requires
hydrolysis and formation of bile acid complexes igut lumen before they are
absorbed by enterocytes. The availability of caHlRBP type 2, which is required for
the metabolism of Vitamin A inside cells and thettier transport of Vitamin A into
the lymphatic system, may be limited in preternrams$. Preterm infants are therefore
more likely to have low levels of Vitamin A in thieblood. Following absorption,
retinol is coupled to retinol binding protein inethiver, and this complex is then
transported in plasma as the retinol-retinol bigdimotein complex, which is bound

to transthyretin (1:1ratio). The active metabolitgtinoic acid, is produced when the
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retinol that is circulating in the bloodstream k8rnd a particular membrane receptor
and is then transported to the tissues that neéthé particular methods by which
retinoic acid impacts the activity of intracellummponents are difficult to describe
and are not fully understood. The liver is respblesfor storing around 90 percent of
body's reserve of Vitamin A as retinyl esters. Theg, the eye also important
locations for the storage of Vitamin A. Retinalddhyis produced when Vitamin A
undergoes reversible oxidation in the retina, whiebults in the formation of a
second active metabolite. The visual pigment rhgdopontains retinaldehyde, which
is an essential component of the molecule. Whennaldehyde undergoes
photoisomerization in response to light, a photwtduction cascade is initiated,

which is the initial step in the process of visith.

Eye
l ];‘ ‘ Retinol

)
Membrane ‘ g
receptor o
Ire

Retinaldehyde
Target cell

Retinyl \
eslers

ydrolyseg sterificafi

and
of retinol . .
com vzl;xod involves hylomicro
bile acids CREP II _
Gut Enterocyte Llymph Bloodstream

“Figure 1 Uptake and metabolism of Vitamin A. C-RBP II, Cellular retinol

binding protein type 2; IV, intravenous; IM, intram uscular; RBP, retinol

binding protein; TTR, transthyretin.” *°
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‘FUNCTIONS OF VITAMIN A IN THE PRETERM NEONATE”

Respiratory functions

Both cellular differentiation as well as the protloe of surfactant in the
fetus’s lung are dependent on the presence of Witainduring the development
period. Third trimester is when the lungs accuneuéatarge amount of Vitamin A. As
the lungs continue to develop and thrive, theseest@re quickly drained in the
perinatal period. The effects of retinol and swrbiormones on lung growth in
prenatal and postnatal period are comparable, fimggtion with the help of similar
cell receptors, which might be dependant on on¢hanoThe pathological alterations
that occur in chronic lung illness are comparablthbse that are seen in experimental
animals with low retinol levels. In premature newis with bronchopulmonary
dysplasia, the amounts of plasma retinol were kv the amount of hepatic reserves
was reduced. The fact that this is the case lerat¥eace to the theory that a lack of
Vitamin A is a factor in development of chronic tudisease and infections of the
respiratory tract in these newborns. Investigatiohsupplemental Vitamin A that
were either observational or randomized producedomoes that were different from
one another. This was attributable to a combinatbrtircumstances, such as the
restricted number of subjects, post delivery steusie, and the diversity in ventilation
care, baseline retinol status, and supplementatams. Each of the two categories of
studies were carried out on aduft§® It was demonstrated by Tyson et*athat
“providing injectable Vitamin A (5,000 IU of VitamiA intramuscularly thrice per
week for 28 days) to ELBW infants as early as sdatay of life lessens the chances
of chronic lung illness at 36 weeks of age and adstuces the lab evidence of retinol

insufficiency.” Therefore, a marginal yet substahtdecrease in the morbidity,
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mortality or dependence on oxygen in the firsttyhidays of life in premature

newborns those were given injectable Vitamin A aspplement was seéh.

It is impossible to assess the pulmonary reservegitamin A in preterm
newborns in vivo, and the results obtained postemonnay not accurately reflect the
condition as it existed in life.. It is likely thatpreterm newborn’s lungs are deficient
in retinol at the time of delivery; however, itgaestionable if this may be changed by
supplementing the mother or the neonate and whetheot this can be done. As far
as we are aware, there is no correlation betweerislef retinol in the plasma with
amounts of Vitamin A in the lungs, assuming theseany correlation at all.
Intramuscular supplementation did not result inssaibtial increase in pulmonary
Vitamin A reserves in a specific sample of neonatéso were born with
exceptionally low weight. In inflammatory diseasdshe lungs, research conducted
on both animals and adults has demonstrated aeaserin Vitamin A consumption

as well as a depletion of hepatic reseffes.

Visual function

Insufficient levels of Vitamin A, which is also asssential component of
visual pigment (and, as a result, of the developods, cones), prevent the anterior
section of the eye from functioning properly. VitanmA is also necessary for the
development of photoreceptors. The condition knoasm xerophthalmia is a
manifestation of the deficit in older kids. Theree @& number of indications and
symptoms associated with this illness, some of Wwimclude keratomalacia, corneal
ulcers, and night blindness. The association betwseterm birth and Vitamin A
status has not been explored, despite the fact mhiatoscopic conjunctival

abnormalities in preterm newborns that are comfgatilith Vitamin A insufficiency
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have been seen. Retina in a preterm newborn centairch less rhodopsin when
compared to the retina of a term-born infant athbiit is unknown how quickly
rhodopsin is further accreted, and it is also uagerif it is connected to the total
body retinol stores. When a child is exposed tbtligt a younger age, amount of
rhodopsin that is present in the developing retsxaeduced. This is because the
amount of rhodopsin is dependent on availabilityretinol. An impaired ability to
adapt to dark environments is one of the initidicators of retinol deficiency, which
is dependent on adequate levels of retinol in aetifitamin A levels of retina are a
critical factor in determining the intensity of #eadapted (rods) retinal sensitivity.
Electrophysiological measurements can be takereterohine the sensitivity of rod
photoreceptors, and the results of these measuteraenfound to coincide with the
outcomes of subjective assessments. When a wombetigeen 30 and 50 weeks
postmenstrual, her electroretinogram (ERG), whidmsures the sensitivity of her
retina, shows a significant increase. Additionadlgme preliminary evidence suggests
that there is a correlation between retinal sesitsitin premature newborns and liver
reserves of retinol. This increase occurs whemibi@an is between 30 and 50 weeks
postmenstrual. It is not clear why the dark-adapttthal sensitivity of premature
neonates at term corrected gestational age is lalven compared to term neonates,

as shown in figure 2. Despite this, it is the dése this is the casé®
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2 II O Term

@ Preterm (< 31 weeks)

Retinal sensitivity (scot trols)

| | | 2 |
30 40 50 60 70 Aduh

Age (postmenstrual weeks)

“Figure 2 Increase in retinal sensitivity with age(retinal sensitivity defined as the
retinal illuminance of the flash which produces a hIf maximal

electroretinogram)”

Both the function of the dark-adapted retina andneal epithelium are
affected by the amount of Vitamin A that is stoiadthe eye. The ERG is able to
provide an objective assessment of the functionhef retina and can be used on
preterm newborns as early as 31 weeks gestatiohandges in the dark-adapted
electroretinogram were observed in subjects whae tehortage in Vitamin A. It is
possible that the dark-adapted ERG is better inssa3g deficiency status compared
to plasma retinol. Vitamin A administration is gesley capable of reversing ERG
abnormalities, with the exception of the most seveses. Vitamin A insufficiency
may be the cause of decreased retinal sensitivipreterm newborns when their ages

are corrected to ternf.

Some authors also found correlation of low plasnitarkin A concentrations
and development of ROP. The combined data sugbastnewborns who received

Vitamin A supplements showed trend toward develgpatinopathy. Multiple factors
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might lead to ROP, one of which is the oxidativendge caused by free radicals to
growing retina. This damage may, theoretically, imitigated by antioxidant

properties of retinol. ROP has a detrimental effattthe photoreceptors that are in
the process of forming. The risk of developingeiirold ROP was 0% in set of
ELBW children who were given Vitamin A(10,000IU IMin contrast to 16% in a

group of infants who were given only half of thima@unt. It appears that larger
dosages may have a favourable influence on ROPajewent, despite the fact that

the analysis was not showing statistical signiféeat?
Liver

Relative dose response (RDR) test is used on pueenatewborns, which
enables one to obtain an indirect measurementptitestorage while the test is still
being performed in vivo. Hepatocytes that are lowitamin A readily take it up
from the blood after receiving a dosage of it eitilly or intramuscularly, and they
form retinol- RBP complexes. Calculating RDR can dmeomplished through the
measurement of either retinol or retinol bindingtpm. RDR is difference seen in
concentration of retinol or retinol binding proteinefore the dose and the
concentration of that same compound in the plasiva hours following
administration of the dose. The test is able ttedkhtiate low plasma retinol levels as
a result of a lack of Vitamin A (high dose respgnseas a result of other reasons
(low dose response). It is suggested , low retien@ls in such premature neonates are
a reflection of diminished hepatic storage of VilanA because the test coincides
with retinol levels before the dose in healthy patume neonates. Even when there is
a higher retinol levels after intramuscular suppeatation, the RDR may still show

that there are fewer retinol reserves in the litfer.

Page 11



Review Of Literature

Cardiovascular system

In the first three months of pregnancy, retinoéssential for development of
the cardiopulmonary system, and after birth, Vitarii speeds up ductus arteriosus
contraction. Intramuscular Vitamin A administratididl not have an effect on the rate
of spontaneous ductus closure in cohort of veptitdependent preterm newborns
weighing between 500 and 1500 grams. However, dise that was administered was
significantly lower than the one that had demonsttato improve respiratory

outcomel®

PLASMA CONCENTRATIONOEF VITAMIN A IN PREMATURE

NEWBORNS

Plasma concentrations of retinol only reflect batigres when they are in a
condition of critical depletion or excess. Suppletmg Vitamin A utilised in
achieving improvement clinically in those who aeficient in Vitamin A; however,
this does not necessarily increase plasma leviisaddition, pharmacokinetics of
Vitamin A differ from one infant to the next. Plaanmetinol levels might be an
indicator of availability of carrier protein whidbinds to it. Retinol binding protein
levels are frequently low in preterm infants. Plaswalues in the range of 0.7-2.8
micromol/litre are considered adequate in oldeldcén when determining Vitamin A
adequacy. Plasma levels of retinol at 0.35 micrditrel which is equivalent to 100
mg/l, are believed to be an indication of sever@aMin A deficiency since they are
associated along with diminished liver storage amahifestations of Vitamin A
deficiency. A milder biochemical insufficiency irhitdhood is related with higher
morbidity and mortality, even though it may not aepp as xerophthalmia. Plasma

retinol levels >0.7 micomol/litre suggest VitaminsAfficiency, according to studies
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where Vitamin A supplements were given to preteewlmorns; however, evidence
got altered because of postnatal drugs usage. Hjarity of preterm children, even
those who are generally healthy, have plasma idetoancentrations of 0.7
micromol/litre. However, twenty percent ELBW babigithout supplementation
have retinol concentrations of 0.35 micromol/lingthe age of 28 days. However, it

is not entirely obvious what this means with regarthe functional status.

Corticosteroid effects

Corticosteroid use both during and after pregnanayses a significant
increase in the retinol levels of premature nesmatccording to the available
research, giving prenatal steroids may be a faotdrigher levels that are reported
shortly after delivery in premature neonates. Wéienoids are administered, there is
a substantial increase in serum retinol, whichltesn a decrease in liver reserves.
This is a consequence of the steroids. There wasnemease in the liver and
pulmonary reserves of retinol among newborns witineenely low birth weight who
had taken steroids postnatally. However, restric@ohple size, or autopsy findings
might not be accurately representative. When ite®to positive pulmonary response
that is observed in response to postnatal sterdidse is a good possibility that

Vitamin A is responsible for at least some offt.

VITAMIN A SUPPLEMENTATION

It is possible to administer Vitamin A through timramuscular, intravenous,
or enteral route. Vitamin A is well absorbed thrbuthie digestive tract in term
newborns (with the exception of malabsorptive ctiads), and supplemental

Vitamin A is normally administered through the dijee tract to infants and children

Page 13



Review Of Literature

of all ages. Vitamin A, when administered orallycganjunction with early feedings,
has the potential to produce plasma concentratibnistinol that are comparable to
those of Vitamin A administered intramuscularly ¢hildren in VLBW babies,
provided that the oral dosages are suitably libedal the other hand, high enteral
doses of Vitamin A from birth neither boosts plasmetinol levels nor improve
outcomes in ELBW babies. At the very least in thetffew days of life, these
newborns need to be supplemented with Vitamin Augh the parenteral route. This
is because they are the ones who are most likelgeteefit from receiving more
Vitamin A. Vitamin A that is administered intravaugly presents a number of
challenges. In the presence of light, Vitamin A emgbes degradation, and a large
amount of it is absorbed via the intravenous tubfg increase in the effectiveness
of delivery can be achieved by combining Vitaminwith lipid emulsion before
infusing; this route of intravenous administratismormally suggested. It is strongly
recommended that “the practice of providing a miitéimin preparation in an amino
acid/dextrose mix, which is still routinely used time United Kingdom, be firmly

discouraged.*®

Supplemental Vitamin A is usually administered asip/d N in the United
Kingdom, with a recommended dosage of 4 millilitpes kilogramme per day. The
amount of Vitamin A that is provided by this is 9ifternational units per
kilogramme per day (280 milligrammes per kilogrampee day), along with vitamins
K,E. Even with this plasma retinol levels couldt e maintained above 0.7
micromol/litre consistently in seven VLBW babiesfték further consideration, the
American Society for Clinical Nutrition indicateddt a greater dose be evaluated for
preterm newborns and recommended that the leasttbasis appropriate for them be

910 international units per kilogramme per day. ldeer, there was no discernible

Page 14



Review Of Literature

improvement in the clinical outcome of the infar@n the other hand, not all infants
were at a considerable risk of developing bronchuopuoary dysplasia, and the
number of cases was quite low. It appears frompteiminary findings of this
research that the current recommended intravenoase dof Vitamin A
supplementation doesn’t result in increased Vitarirplasma concentrations in
VLBW babies. There isn’'t any clarity regarding tideal intramuscular dose. Some
suggest in ELBW newborns 5,000 international utfitsce weekly. Although this
effectively improves respiratory outcomes in extegyrlow birth weight children, a
significant number of treated newborns still exhiiochemical indications of poor
hepatic reserves and are only able to achieve plastimol concentrations that are on
the borderline. The administration of intramuscitgections is a painful process, and
the logic for administering twelve injections tochkaand every ELBW newborn for a
slightly better short-term respiratory outcome asilotful. Vitamin A supplementation
administered intramuscularly is not generally daan in the United States, despite
the fact that there is evidence that it is benaficWhen compared to enteral
administration, parenteral administration of VitamA is more effective for the
sickest and smallest newborns. However, compargoimtramuscular injection of
Vitamin A lipid emulsion to intravenous administoat of Vitamin A is not known.
There has not been a single published study ttsatinectly compared the delivery of
Vitamin A intramuscularly to when given intravenbusn very low birth weight

babies, with regard to mortality, morbidity, or &finin A status®

Once the introduction of enteral feeding has beanpdeted, the majority of
neonatal units recommend that preterm children @al vitamin supplements.
However, the doses of these supplements vary aednar typically altered to

accommodate the smallest and most immature infaotd) as preterms or very low
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birth weight neonates. It's possible that a lotnebnatologists who are currently
working are unaware of the fact Vitamin A conteht ABIDEC (Pfizer Ltd, Walton
Oaks, UK) is cut by two thirds, which means tha tecommended dose of 0.3 ml
per day only gives 666 international units of retihAdditionally, the government of
Canada has lately approved increased amount omfitaA that can be found in

preterm formula, 1,420 international units for gv&00 kilocalorieg?®

VITAMIN A TOXICITY

It would appear that the majority of the conceregarding the possible
toxicity of Vitamin A are unjustified; yet, this baresulted in preterm newborns
receiving lower amounts of the vitamin. There isdata that has been published to
suggest that giving preterm infants parenteral Eupents of Vitamin A in dosages of
up to 8500 international units per kilogramme pay & associated with substantial
adverse effects. Even when paired with a bulgingdioelle, the administration of
supplemental Vitamin A to bigger newborns duringripatal period is not associated
with any deleterious developmental effects. Acangdp the United States Institute of
Medicine, tolerable upper intake level for Vitanfnfor infants (including neonates)

is: 0-6 months: 2000 IU per d&y

HYPERBILIRUBINEMIA

Neonatal hyperbilirubinemia is clinical problem thige encounter commonly
throughout the neonatal period, particularly fssten days Of lifé? Over eight to
eleven percent of neonates will develop hypertbimemia that is clinically severe.
When total serum bilirubin in a newborn is higheairt the 95th percentile for the age

group (high risk zone) during the first 7 days i,lthe condition is referred to as
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hyperbilirubinemid”?® In healthy neonates, it is anticipated that apipnately sixty
percent to eighty percent may present with idiojgatieonatal jaundic€. Yellowish
colouring of skin and sclera that occurs in neanate a result of bilirubin is referred
to as neonatal jaundi®e Initially, the icterus is observed in the facensfwborns;
however, as the bilirubin level rises, the ictegmeads throughout the body and
eventually reaches the extremities. During thet fiveek of life, this syndrome is
prevalent in between fifty and sixty percent of leal. Race, genetic mutations,
acquired and inherited abnormalities, such as litargdspherocytosis, Crigler Najjar
syndromel and 2, and Gilbert's syndrome, are thefaetors that contribute to
increased bilirubin levels. Molecular genetics hdammonstrated that there is a
connection between newborn hyperbilirubinemia arhyngenetic variants, each of

which has the potential to bring about a changenzyme activity.

SEPSIS IN NEONATES

Neonatal sepsis is a condition that occurs when irdaction of the
bloodstream occurs in newborn infants who are énrtbonatal phase and are younger
than 28 days old. The prevalence of this conditontinues to be among primary
causes of illness ,mortality among newborns in heidthd lower incomes countries
32 Sepsis in neonates is divided into early-onsal #te-onset sepsis. These
categories are determined by the time of presemtaiter delivery. It is regarded to
be early onset of sepsis in newborns if it occuthiwthe first 72 hours of their lives,
while sepsis that occurs within the next 72 hodrtheir lives is considered to be late

onset®.
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Respiratory distress syndromc in Neonates

This condition typically manifests itself withinfaw hours after delivery, and
in many cases, it occurs soon after delivery. Itniesst commonly preterm neonatal
infants who are affected, and term neonates aeetafl quite occasionally. RDS is a
condition that occurs in a manner that is inverggbportional to the gestation of the
infant, with more severe cases of the disease poguin newborns who were born
prematurely. Despite the fact that there are therapthods that have improved the
result in these newborns, such as surfactant, falenarticosteroids, and advanced
respiratory care of the newborn, respiratory digrsyndrome (RDS) remains to be a

primary cause of mortality and morbidity among pret newboms>*

LITERATURE FROM PREVIOUS STUDIES:

A study was carried out by Tao E and colleagu€2@2 with the purpose of
investigating the correlation between the amouhigitmamin A in the umbilical cord
blood and the morbidities that were seen in lattggm newborns. Vitamin A was
measured by an enzyme-linked immunosorbent tesichwiwas performed on
umbilical cord blood samples that were taken shaafter the birth of the infant.
When it comes to late preterm infants, the prewadeof low umbilical cord blood
Vitamin A levels below 0.7 micromol/Litre was showm be 37.5%. Comparatively,
when compared with vaginal deliveries, caesaredéinalies shown to be related with
Vitamin A level in the umbilical cord that was letsgn 0.7 micromol/Litre (p value
< 0.001). Despite this, no correlation betweenMiiamin A levels and the gestation
age, birthweight, or baby’s gender. It was showatt th cord blood Vitamin A less
than 0.7 micromol/Litre wasn’'t an independent rigictor for sepsis, respiratory

distress syndrome, hospitalisation, oxygen supphatien, and hyperbilirubinemia.
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They came to the conclusion that it is not uncomrfwnate preterm newborns to
have an inadequate amount of Vitamin A in theirddoliood. A low level of Vitamin
A in the blood of the umbilical cord is connectedhwdeliveries that are performed
via caesarean section. Ta et al concluded fronm gtedy that “The presence of low
amounts of Vitamin A in the umbilical cord bloodtatth does not lead to an increase
in morbidity in late-preterm infants. This includesspiratory distress syndrome,

hyperbilirubinemia, and sepsis.”

Adhikari KM et al. (2011) highlighted deficiency mditions in neonates,
particularly low birth weight babies, by assess¥igmin A levels. This was to aid in
making recommendations to supplement Vitamin A lhese newborns. LBW
newborns were significantly affected by these coowli neonates with birth weights
ranging from 1505 to 2455 grams were included & study, and 154 of these low
birth weight neonates were subjected to an Higlfoeance Liquid Chromatography
analysis to determine plasma Vitamin A (retinoldditionally, samples were taken
from fifty-five neonates who had a normal birth glei. In the study, low birth weight
(LBW) infants were separated into two distinct gatges: preterm LBW and LBW-
term but small for gestational age (SGA). Twentp-tamong 154 infants that were
born with low weight were preterm, and fifty-two reeLBW-term SGA. The preterm
low birth weight group (n = 92) had significantipwer mean Vitamin A levels than
the normal birth weight group and the LBW-term SG#ébgroups. However, there
was no discernible difference in the mean Vitamiwvalues of the group born with
normal birth weight and the group of babies borthwew birth weight at term. It was
reported that there was a significant positive lixgtween cord blood Vitamin A level
and birth weight in all of the spectrum of low himveight newborns (n=154) (r=0.37,

P<0.0001). They discovered that the preterm lowhhbireight kids had significantly
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reduced Vitamin A levels in their cord blood. Itgsessible that a state of Vitamin A
deficiency could have a causal link with newbornrioidity. There is sufficient data
suggesting this possibility. Supplementing a newhwith Vitamin A during a vital
period of their life may prove to be advantageomsthe long run, even if the
intervention is quite straightforward.

A study was carried out by Feungpean B and colleagn 2002 with the
purpose of determining the changes in plasma Vitallevels that occurred over the
course of first thirty days in 19 premature neosat&h a very low birth weight but
healthy. The subjects were given nutritional supyets consisting of multivitamins
and preterm baby formula. At seven, fourteen, airtytdays age, plasma Vitamin A
levels measured. At 7, 14, and 30 days of life,almounts of Vitamin A were 24.63
micrograms per deciliter, 30.97 micrograms per ldeci and 30.68 micrograms per
deciliter, respectively. Upon observation, it wasirid that the Vitamin A level was
considerably lower at the age of seven days cordpt@reéhe levels observed at the
ages of fourteen and thirty days (p < 10%). At dge of seven days, three babies,
belonging to the group of 19 patients, exhibited j[@asma Vitamin A levels (< 20
microg/decilitre). When the newborns were fourtaed thirty days old, their Vitamin
A levels were all within the usual range. Accordtoghe findings, healthy premature
infants who were at risk of developing a subclihiggamin A deficiency in initial
seven days may be successfully addressed if tiveyvexl enough enteral feeding and
routine multivitamin supplementatioft.

Tammela O et al. (1999) conducted a study whetk@gy examined the
amounts of plasma Vitamin A in cord blood samplify(six babies) who were
delivered with gestation < 33 weeks. The outconas wonitored in a prospective

manner. The utilisation of a questionnaire wadsetil in order to assess the dietary
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patterns of mothers as well as their utilisationnadiltivitamins throughout their
pregnancies. Twenty-two individuals had Vitamin évéls that were below 1.05
micromol/l, which is considered to be low. Howevenly two of the subjects had
concentrations that were below 0.7 micromol/litkehich is considered to be
deficient. However, no correlation found betweee Witamin A levels with the
gestation ages of the newborns. When compared wirares with normal levels,
those with low concentrations were found to havenach higher incidence of
multiplets. Furthermore, the levels of Vitamin Atime multiplets were found to be
significantly lower than those in the singletongmmrancies. When comparing subjects
with different Vitamin A levels, the outcome measuithat were utilised, as well as
the mothers' diet habits ,intake of multivitamimgre also comparable. Due to the
fact that there was association of low Vitamin Asdis with multiple gestation
pregnancies, it is probable that a comprehensivenvin A status evaluation should

be performed in order to identify any potentialidiehcies’

Mean plasma retinol levels and carotene was foarizet30.3 mcg% and 43.6
mcg%, respectively, in a study conducted by IbraKirt al. (1991) of 200 pregnant
women who were at term. There were 64 % of womdanvin A levels that were
below the normal range (less than 33 mcg%), anahtiw&ix percent of them had
carotene levels that were inadequate or low. Thesan plasma Vitamin A levels and
carotene measured in the cord blood was found t43@ microgram% and 16.4
microgram%. These values were found to be lowen thase seen in the maternal
blood at term. It was noticed that women who coredira much larger amount of
Vitamin A had more than thirty three microgram% \Gfamin A levels, which is
considered to be acceptable levels. Likewise, & nated that the newborns of moms

with acceptable levels of Vitamin A had higher amiswf Vitamin A3’
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MATERIALS AND METHODS

STUDY DESIGN:
Prospective cohort study
STUDY PERIOD:

One year (March 2023 to March 2024)

SOURCE OF DATA:

All preterm neonates <37 weeks delivered at KLES Dr. Prabhakar Kore

Hospital and Medical Research centre, Belagavi.

INCLUSION CRITERIA-

Preterm neonates delivered in KLES Dr. Prabhakar Kore Hospital and Medical

Research centre, Belagavi.
EXCLUSION CRITERIA-

Infants with major congenital anomalies, chromosomal anomalies and those

who refused to give consent were excluded.
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SAMPLESIZE

Sample size calculated using this formula,

n == sample size
E == percentage of maximum error to be accounted
Z == number corresponding to level of confidence

P == the percentage occurrence of a state(pre\a8n&%)

According to study conducted by Tao et al, “Whegdines to late preterm infants,
the prevalence of low umbilical cord blood Vitanfinevels below 0.7 micromol per
litre was shown to be 37.5%.” Considering confidefevel of 95% and a maximum

error of 10%, the sample size may be calculated as

_ 37.5x (100-37.5) x 1.96°
"= 10°

n = 90.0375 = 90

Minimum sample size required ==90.

METHODOLOGY:

All neonates who were born in the labour room of89.Dr. Prabhakar Kore
hospital and who were born within the 37-week pkod gestation were taken in the
study. Written consent taken from the parents efbwens who fulfilled the inclusion

criteria after the researchers had explained thegse of the study to them. All of the
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information on the neonate, included the gestatiaga, gender, birth weight, data of

resuscitation, and APGAR scores, was recordedairstiouctured proforma.

SYSTEM USED: HUMAN VITAMIN A GENLISA™ ELISA

TEST PRINCIPLE:

The GENLISA™ ELISA Kits are used for assessing the specific biomarker in
samples analytes which may be serum, plasma and cell culture supernatant as
validated with the kit. The kit employs a sandwich ELISA technique which
leads to a higher specificity and increased sensitivity compared to conventional

competitive ELISA kits which employ only one antibody. Double antibodies are

used in this kit.

Principle: The method employs sandwich ELISA technique. Human Vitamin A
monoclonal antibodies are pre-coated onto microwells. Samples and standards
are pipetted into microwells and Human Vitamin A (VA) present in the sample
are bound by the antibodies. Biotin labeled VA antibody is added and followed
by Streptavidin-HRP is pipetted and incubated to form a complex. After
washing microwells in order to remove any non-specific binding, substrate
solution (TMB) is added to microwells and color develops proportionally to the
amount of Human Vitamin A (VA) in the sample. Vitamin A levels were
measured in ng/ml and converted to umol/litre. Color development is then

stopped by addition of stop solution. Absorbance is measured at 450 nm.
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SCHEMATIC ASSAY PROCEDURE

1. Remove all components, 30 minutes before adding into the assay plate.

Thaw at Room —> USE NOW
Temperature (18-24°C)

2. Avoid repeated cool-thaw of the components as there will be a loss of activity and this can affect the results.
C

OO0L (2-8°C) THAW (22+4°C)
Kit Components —®—> ( ) —®—> NO CHANGE IN RESULTS

AVOID  THAW (22+4°C) A" COOL (28°C)  AVOID

3. ‘é Pipette 50 ul prepared Standards into respective Standard wells.

4. ]‘ ;. Pipette 40 ul Samples into the respective wells.

5. Pipette 10 ul Biotinylated Antibody to the sample wells only. Note: Do not add Biotinylated
Antibody to standard well because the Standard Solution contains the biotinylated antibody.

6. -‘ ;- Pipette 50 ul Streptavidin:HRP Conjugate to all wells.

()
F
7. Cover plate ; and incubate for {'U at 37°C.
—
8. Aspirate and wash wells 4 times with Wash Buffer (1X).

9. .I‘ ;. Pipette 100 ul TMB Substrate to all wells.

@
[.
10. Cover plate ; and incubate fo @ at 37°C.
1. ‘ Pipette 100 ul Stop Solution in all wells.

12. Read absorbance at 450nm with a : microplate reader within o) of stopping reaction.
——

Figure 3: Schematic representation of Vitamin A ELSA Test procedure
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Specimen collectionUpon delivery, about 2ml of umbilical cord blows collected

in a yellow topped sampling tube for the assessméntitamin A. Coagulated at
room temperature- ten to twenty mins; further aftentrifuging- twenty minutes at
2000to3000 rpm, samples stored at minus 20 deghdtes. discarding haemolysed
samples, clear, non haemolysed samples were rearbsas possible at the KLE'S
Basic Science Research Center. Initially 104 sasnkre taken and 14 samples were

discarded because they were hemolysed.

Other recorded parameters for analysis:The neonates included in the study were
followed up till 7 days of life that is early nedahperiod and these parameters were

recorded:

* At the time of admission, Clinical grading of Respory distress in the
preterm neonates was done by Modified Downe sc@aystem. Diagnosis of

Respiratory distress syndrome was done by Clirindl Chest X ray findings.

» All neonates with respiratory distress will be éolled up for the requirement
of Surfactant administration, mode of respiratonypport required like
Mechanical Ventilation, CPAP, oxygen supplementatioough Nasal prongs

and its duration respectively.

* Hyperbilirubinemia that is bilirubin levels requig phototherapy was

recorded

» Presence of Sepsis based on blood culture grondhreearded.
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Table 1: Vitamin A cut offs proposed for Vitamin A normal levels, deficiency

and severe deficiency®*’

Normal >0.7 micromol/Litre
Deficiency >0.35 till < 0.7 micromol/Litre
Severe deficiency <0.35 micromol/Litre

ANALYSIS OF STATISTICS:

In the case of quantitative variables, analysis was done using the mean and
standard deviation, while frequencies and proportions were utilised for
categorical variables. Additionally, relevant diagrams such as bar graphs, pie
diagrams, and box plots were utilised in order to properly depict the data. By
using cross tabulation and comparing percentages, we were able to gain an
understanding of the relationship that exists between the variables that explain
categorical outcomes. The statistical significance was determined by Chi-square

test.

For normally distributed data (parametric data), The association between
categorical explanatory variables and quantitative outcome was assessed by
comparing the mean values. The mean differences along with presented. ANOVA

(>2 groups) to assess statistical significance.

P value equal to or lesser than 0.05 was considered statistically significant. IBM

SPSS version 22 was used for statistical analysis.
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Table 2:Distribution of gender in our samples (n=9p

RESULTS

Sex Frequencies Percentages
Males 50 55.56%
Females 40 44.44%

The study sample consisted of 90 participants, &@timales (55.56%) and 40

females (44.44%).

Table 3: Distribution according to birth weight (n=90)

Weight Frequency Percentages
<2 kg 58 64.44%
>2 kg 32 35.56%

Figure 4: Piechart showing gestational ages in th&tudy population (weeks)

(N=90)

45.6%

54.4% m<34  m>34
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Table 4: Modes of delivery in the group (n=90)

Mode Of Delivery Frequency Percentage
Cesarean section 56 62.22%
Vaginal delivery 34 37.78%

Figure 5: Pie chart of oxygen need for >24hrs in # study population (N=90)

Oxygen Need For >24Hrs
47.8%
52.2% =Yes = No

Figure :6 Pie chart of CPAP requirement in the stugt population (N=90)

Cpap Requirement
42.2%
mYes ®No
57.8%
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Table 5:Ventilator requirement in study sample(n=90

Results

Ventilator Requirement Frequency Percentages
Yes 12 13.33%
No 78 86.66%

Table 6:CPAP(no of days) and ventilator(no of daysin samples(n=90)

Parameter Frequency Percentages
CPAP (No. of Days)
0 52 57.78%
1 14 15.56%
2 19 21.11%
3 4 4.44%
4 1 1.11%
Ventilator (No. of Days)
0 78 86.67%
1 3 3.33%
2 3 3.33%
3 3 3.33%
4 1 1.11%
5 2 2.22%
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Figure 7: Bar chart of CPAP (no of days) in the stdy population

70.0%
60.0%
50.0%

ko

240.0%

2

g 30.0%
20.0%
10.0%

0.0%

57.8%

21.1%

15.6%
4.4%
. . — —

1 2 3 4
Cpap(No Of Days)

Figure 8: Bar chart of ventilator( no of days) in te study population (N=90)

100.0%

an nac

JU.U70
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

86.7%

2 3 < 5
Ventilator(No Of Days)

Figure 9: Pie chart of surfactant in the study poptation (N=90)

88.9%

11.1%
Surfactant

mYes mNo

3.3% 3.3% 3.3% 1.1% 22%
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X-Ray Frequency Percentages
HMD1 5 5.56%
HMD2 5 5.56%
HMD3 10 11.11%
Normal 70 77.78%

Figure 10: Bar chart of X-Ray findings in the studypopulation (N=90)

90.0%
0,
80.0% 77.8%
70.0%
$ 60.0%
g
% 50.0%
S 40.0%
()
8 30.0%
20.0% 11.1%
10.0% 5.6% 5.6%
0.0% . [ -
HMD 1 HMD 2 HMD 3 Normal
X-Ray
Figure 11: Pie chart of RDS in the study populatio (N=90)
Rds
mYes mNo
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Table 7: Hyperbilirubinemia in study samples (N=90)

Hyperbilirubinemia Frequency Percentages
Yes 38 42.22%
No 52 57.78%

Figure 12: Pie chart of Sepsis in the study populain (N=90)

Sepsis

mYes mNo

Figure 13: Bar chart of UCB Vitamin A Level in the study population (N=90)

60.0% 56.7%
50.0%

40.0%

30.0% 27.8%

Percentages

20.0% 15.6%

Normal Deficiency Severe deficiency

10.0%

0.0%

Ucb Vitamin A Level
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Results

If divided into 2 categories UCB Vitamin A level inthe samples (N=90):

UCB Vitamin A Level Frequency Percentages
Normal 25 27.78%
Low 65 72.22%

Table 8: Comparison of mean birth weight(kg) across UCB Vitamin A level

(N=90)
UCB Vitamin A level
P
Parameter Normal Deficiency Severe Deficiency
Value
(N=25) (N=14) (N=51)
Birth Weight
1.89 +0.51 1.8+0.52 1.77 + 0.55 0.64
(kilograms)

Table 9: Comparison of mean Gestational Age (Weeksross UCB Vitamin A

level (N=90)
UCB Vitamin A level
Parameter Normal Deficiency | Severe Deficiency P Value
(N=25) (N=14) (N=51)
Gestational Age 33.35+2 33.47 £1.%5 32.93+£2.08 0.539
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Table 10: Comparison of gender across UCB Vitamin Aevel (N=90)

UCB Vitamin A Level
P
Gender Normal Deficiency | Severe Deficiency Chi square value
(N=25) (N=14) (N=51)
Male 12 (48%) 7 (50%) 31 (60.78%)
1.318 0.517
Female| 13 (52%) 7 (50%) 20 (39.22%)

Table 11:Comparison of mode of delivry across UCB Kamin A level (N=90)

UCB Vitamin A Level
Mode Of Delivery - Severe | chj square P
Normal | Deficiency o value
Deficiency
(N=25) (N=14)
(N=51)
LSCS 4 (16%)| 11 (78.57%) 41 (80.39%)
31.478 <0.001

NVD 21 (84%)| 3(21.43%)| 10 (19.61%)

Figure 14: Cluster bar chart of comparison of modeof delivery across UCB

Vitamin A level (N=90)

90%
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70%
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©
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8
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mLSCS mNVD
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Table 12: Comparison of mean APGAR scores across BCVitamin A level

(N=90)
UCB Vitamin A Level
P
Parameter Normal Deficiency (N=14)| Severe Deficiency
Value
(N=25) (N=51)

Apgar At 1 Min 6.72£0.61 6.21 £1.63 6.57+1.2 AZB
Apgar At 5 Mins| 8.68 £ 0.56 8.5+0.85 8.43+0.78 | 0.390

Table 13: Comparison of oxygen need for >24hrs aces UCB Vitamin A level

(N=90)
UCB Vitamin A Level
Oxygen Need For Severe Chi > el
>24H Normal Deficiency value
s Deficiency square
(N=25) (N=14)
(N=51)
Yes 4 (16%) 8 (57.14% 35 (68.63%)
18.783 | <0.001
No 21 (84%) 6 (42.86%) 16 (31.37%)
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Table 14: Comparison of CPAP requirement across UCHK/itamin A level (N=90)

UCB Vitamin A Level

CPAP | P
- Severe
Requirement | Normal | Deficiency | ot Chisquare | alue
(N=25) | (N=14) N
Yes 0(0%) | 6(42.86%) 32 (62.75%)
27.08 | <0.001
No 25 (100%) 8 (57.14%) | 19 (37.25%)

Table 15: Comparison of ventilator requirement acres UCB Vitamin A level

(N=90)
UCB Vitamin A Level
Ventilator

Severe | chisquare| P value

i Normal Deficienc q

Requirement y Deficiency
(N=25) (N=14)

(N=51)

Yes 0 (0%) 3(21.43% 9 (17.65%)

5.46 0.065
No 25 (100%) 11 (78.57%) 42 (82.35%)

Figure 15: Cluster bar chart of comparison of ventiator requirement across

UCB Vitamin A level (N=90)
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Table 16:Comparison of mean CPAP and VentilatofNo of Days across) UCB

Vitamin A level (N=90)

UCB Vitamin A level

Parameter Normal Deficiency | Severe Deficiencyy P Value
(N=25) (N=14) (N=51)
CPAP (No of Days) 00 0.64 +0.93 1.16 £ 1.07 000
Ventilator (No of 0+0 0.71+1.44 0.43+1.14 0.088

Days)

Table 17: Comparison of CPAP (no of days) Across U Vitamin A level (N=90)

UCB Vitamin A Level
Parameter Normal (N=25) D?Szileg)cy D:‘}iegg:]iy Chi square | P value
(N=51)
CPAP (No of Days)
0 25 (100%) 8 (57.14%)| 19 (37.25%)
1 0 (0%) 4 (28.57%)| 10 (19.61%)
2 0 (0%) 1 (7.14%) 18 (35.29%) 31.16 <0.001
3 0 (0%) 1 (7.14%) 3 (5.88%)
4 0 (0%) 0 (0%) 1 (1.96%)
Ventilator(No of Days)
0 25 (100%) 11 (78.57%) 42 (82.35%)
1 0 (0%) 0 (0%) 3 (5.88%)
2 0 (0%) 0 (0%) 3 (5.88%)
18.43 0.048
3 0 (0%) 2 (14.29%) 1 (1.96%)
4 0 (0%) 1 (7.14%) 0 (0%)
5 0 (0%) 0 (0%) 2 (3.92%)
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Figure 16: Cluster bar chart of comparison of CPAPfio of days) across UCB

Vitamin A level (N=90)
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Figure 17: Cluster bar chart of comparison of ventiator(no of days) across UCB

Vitamin A level (N=90)
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Table 18: Comparison of mean Modified Downe Scoringcross UCB Vitamin A

level (N=90)
UCB Vitamin A level
Parameter Normal Deficiency Severe Deficiency P Value
(N=25) (N=14) (N=51)
Modified Downe
0.32+0.75 2.21+252 2.55+2.34 <0.001
Scoring
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“Figure 18: Scatter plot of Modified Downe scores \ith U

The Modified Downe Scoring has a moderate n

CB Vitamin A levels”

egatoreelation with UCB

Vitamin A levels (r == -0.4553), and this corretatiis statistically significant (p

value < 0.001). This shows that higher Modified DewScores are significantly

associated with lower levels of Vitamin A.
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Table 19: Comparison of surfactant across UCB Vitanm A level (N=90)

UCB Vitamin A Level
Chi
Surfactant Normal Deficiency | Severe Deficiency P value
square
(N=25) (N=14) (N=51)

Yes 0 (0%) 2 (14.29%) 8 (15.69%)
4.35 0.114

No 25 (100%) | 12 (85.71% 43 (84.31%)

Table 20: Comparison of surfactant between UCB Vitain A level (N=90)

UCB Vitamin A Level

Surfactant Chisquare Pvalue
Normal (n-25) Low (n-65)
Yes 0 (0%) 10 (15.38%)
3.327 0.038
NO 25 (100%) 55 (84.62%)
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Table 21: Comparison of X-Ray across UCB Vitamin Aevel (N=90)

UCB Vitamin A Level
X-Ray Normal Deficiency | Severe Deficiency Chi square | P value
(N=25) (N=14) (N=51)
HMD 1 0 (0%) 0 (0%) 5 (9.8%)
HMD 2 0 (0%) 1 (7.14%) 4 (7.84%)
12.02 0.062
HMD 3 0 (0%) 2 (14.29%) 8 (15.69%)
Normal | 25 (100%) 11 (78.57% 34 (66.67%)

Figure 19: Cluster bar chart of comparison of X-Rayacross UCB Vitamin A

level (N=90)

120.0%

100.0%

80.0%

60.0%

Percentage

40.0%

20.0%

0.0%

00‘/00‘/00%‘

Normal

100.0%

14.39
7.1%

0.0°/.

Deficiency

78.6%

Ucb Vitamin A Level

EHMD 1 mHMD 2

HMD 3 = Normal

66.7%

9.8%7 89

157°/I
B

Severe deficiency

Page 42




Results

Table 22: Comparison of X-Ray between Low and normadJCB Vitamin A level

groups (N=90)

UCB Vitamin A Level
X-Ray Chi square | P value
Normal (N=25) Low (N=65)
HMD 1 0 (0%) 5 (7.69%)
HMD 2 0 (0%) 5 (7.69%)
9.890 0.020
HMD 3 0 (0%) 10 (15.38%)
Normal 25 (100%) 45 (69.23%)

Figure 20: Cluster bar chart of comparison of X-Raybetween UCB Vitamin A

level (N=90)
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Table 23: Comparison of RDS across UCB Vitamin A kel (N=90)

UCB Vitamin A Level
RDS Normal Deficiency | Severe Deficiency Chi square | P value
(N=25) (N=14) (N=51)
Yes 0 (0%) 3 (21.43%) 17 (33.33%)
10.79 0.005
No 25 (100%) 11 (78.57%) 34 (66.67%)

Figure 21: Cluster bar chart of comparison of RDS aross UCB Vitamin A level

(N=90)
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Table 24: Comparison of RDS between Normal and Low/CB Vitamin A level

groups (N=90)

UCB Vitamin A Level
RDS Normal Low Chi square P value
(25babies) (65babies)
Yes 0 (0%) 20 (30.77%)
9.890 0.002
No 25 (100%) 45 (69.23%)
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Table 25: Comparison of Hyperbilirubinemia across WCB Vitamin A level

(N=90)
UCB Vitamin A Level
Chi
e . Severe
Hyperbilirubinemia Normal | Deficiency P value
Deficiency square
(N=25) (N=14)
(N=51)
Yes 5(20%)| 6 (42.86%) 27 (52.94%)
7.465 0.024
No 20 (80%)| 8 (57.14%) | 24 (47.06%

Figure 22: Cluster bar chart of comparison of Hypebilirubinemia across UCB

Vitamin A level (N=90)
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Table 26: Comparison of sepsis across UCB Vitamin kevel (N=90)

UCB Vitamin A Level
Sepsi Severe Chi P val
€PSIS | Normal Deficiency | square value
Deficiency
(N=25) (N=14)
(N=51)

Yes 1 (4%) 1 (7.14%) 11 (21.57%)

4.905 0.086
No 24 (96%) | 13 (92.86%) 40 (78.43%)

Figure 23: Cluster bar chart of comparison of sepsiacross UCB Vitamin A level

(N=90)
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Table 27: Comparison of Sepsis between UCB VitamiA level (N=90)

UCB Vitamin A Level

Sepsis Chi square | P value
Normal (25babies) Low (65babies)

Yes 1 (4%) 12 (18.46%)
3.056 0.102
No 24 (96%) 53 (81.54%)
Analysis:

Among the 90 subjects, 55.56% are male and 44.44% male. The majority
(64.44%) have birth weight of Icss than 2 kg, withan birth weight of 1.81 + 0.53
kilograms. Mean gestational age is 33.13 + 1.98k&ed median of 33.71 weeks,
with 54.44% born before 34 weeks. Regarding the enafddelivery, 62.22% were

delivered via LSCS, while 37.78% had a normal vabdelivery.

APGAR scores at 1 minute ranged predominantly betw@ and 8, with a
mean of 6.56 + 1.15. At 5 minutes, most scores \geoe 9, with a mean of 8.51 +
0.74. Just over half the infants (52.22%) requiorggen for more than 24 hours, and

42.22% needed CPAP. A smaller portion (13.33%) iredwentilator support.

The Modified Downe Scoring indicates that nearlif bize subjects (48.89%)
had a score of 0, but scores ranged up to 7. Oniynarity received surfactant, and
22.22% were diagnosed with RDS. Hyperbilirubinemas present in 42.22% of the

subjects, and 14.44% had sepsis.
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This distribution highlights a significant prevatenof Vitamin A deficiency
in the subjects, with 65 individuals (72.22%) hayviow Vitamin A levels. Regarding
Vitamin A levels, 56.67% of the subjects exhibislere deficiency, 15.56% had a

deficiency, and only 27.78% had normal levels.

Gender does not significantly impact Vitamin A lbesv€-value = 0.517) nor
does birth weight (p-value = 0.668), although loweth weights tend to have higher
rates of deficiency. Gestational age also showsignificant difference (p-value =
0.54), with all Vitamin A levels having similar digoutions. Mode of delivery is
significantly associated with Vitamin A levels (plue < 0.001), as a higher

proportion of severe deficiency cases were delovéreLSCS (80.39%).

APGAR scores at 1 and 5 minutes don’t show sigaifiadifferences across
Vitamin A levels (p value = 0.423 and p value =9W3respectively). However,
oxygen needs for more than 24 hours and CPAP mmgennts (p value < 0.001) are
significantly associated with severe Vitamin A defncy, with more deficient infants
requiring these interventions. Ventilator requiremseare not significantly different
(p-value = 0.06), but the number of days on a leoti is (p-value = 0.048), with

severe deficiency cases requiring more days.

Modified Downe Scoring is significantly higher ieverely deficient infants

(p-value < 0.001).

The Modified Downe Scoring has a moderate negatoreelation with UCB
Vitamin A levels , and this correlation is statisily significant (p value < 0.001).
This suggests higher Modified Downe Scores areifssgntly associated with lower

levels of UCB Vitamin A.
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Chest X-ray results indicate a non-significant dretowards higher HMD
scores in severe deficiencies (p-value = 0.0580)eiexamining X-ray results, none
of the infants with normal UCB Vitamin A levels shed signs of HMD, whereas
various degrees of HMD were present in 30.76% aofe¢hwith low levels. This

difference reached statistical significance (p-ea.02).

For surfactant administration, most infants witkvIJCB Vitamin A levels
(84.62%) did not receive any doses, while all itdawith normal levels did not
receive any doses. However, the difference here medsstatistically significant
among deficiency and severe deficiency groups (peva0.114) but it was significant

between normal and low Vitamin A groups(p=0.038)

RDS is significantly associated with Vitamin A lév€p-value = 0.005), with
RDS present in 30.77% of infants with low Vitaminlévels, none in normal group:
as is hyperbilirubinemia (p-value = 0.024), ocaugrin 50.77% of the low Vitamin A
group compared to 20% of in normal group. Sepdissrdo not differ significantly

across the Vitamin A levels (p-value = 0.086).
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DISCUSSION

Infants and early children have higher Vitamin équirements than adults
because they are more likely to have rapid growiti @ be more susceptible to
illnesses. In early newborns, the Vitamin A staisisaffected by the amount of
Vitamin A that is stored in their livers at birtthe amount of Vitamin A that is
consumed via breast milk and other meals, and ringuat of Vitamin A that is lost
due to illness, particularly those that are causgdarasited’The majority of the
time, newborns born with inadequate Vitamin A stone their livers, despite the
mother having sufficient amount of Vitamin A in Heody*. Infants in nations with
low and intermediate incomes are more likely tousreginsufficient levels of Vitamin
A. This is partially because of low Vitamin A comteation in breast milk, along with
poor nutrition condition of mother. Vitamin A deigncy may increase illness chances
and death from childhood infections like measlé®sé that cause diarrhdéaln
order to minimise infant mortality in southern Asi promising new intervention
known as new born Vitamin A supplementation (NVAf)s been developed. This
intervention includes administering a single highl@osage of Vitamin A to infants
shortly after birth. The dose is 50,000 internaiamits (IUF°. “For infants less than
6 months of age, there is substantial evidence @hdbse of up to 50 000 IU of
Vitamin A is safe?® Acute side effects are temporary and includeatign,
vomiting, diarrhoea, loss of appetite, and bulgfogtanelles, which is the most
commonly reported adverse effect caused by thisicagdn. With smaller hepatic
reserves, preterm newborns show lower plasma ctratiems of both retinol and
retinol binding protein after birth. This is in cparison to term infants, who have

higher plasma concentrations of both of these aubsts. Because of this, it is

Page 51



Discussion

essential to address the Vitamin A shortage they theve. The present study was

conducted on preterms delivered at KLE DR. Prabhkae hospital, Belagauvi.

CORD BLOOD VITAMINA LEVELS

In this study, majority of preterm infants have IdMitamin A levels, with 72.22% in
low category compared to 27.78% with normal levélsw Vitamin A levels are
associated with adverse outcomes, including are@sad risk of infections, impaired
growth, and other morbidities during the early regahperiod. The fact that nearly
three-quarters of the preterm infants have low Mita A levels highlights the
importance of monitoring and potentially supplenregmiVitamin A in these infants to
improve their outcomes. Mean cord blood Vitaminekdl of 0.48 umol/L and the
median of 0.33 pmol/L suggest that the majoritypiterm infants in the study have
Vitamin A levels on the lower end of the spectrufhe wide range of Vitamin A
levels (from 0.13 to 1.87 umol/L) indicates consatde variability among the

infants.

In Tao E et al.,Median Cord Blood Vitamin A level of late pretermfants
was 0.754 micromol/L (0.656, 0.892) and prevaleotéow cord blood Vitamin A
level < 0.7 micromol/L was 37.5% in late preternfaitts.”* In another study,
according to Agarwal DK et al., “Mean Vitamin A kelvin 61 samples of cord blood

was 62.8 + 32.8 pg/dl as against 80.6 + 39.6 paf/diother's serum?®

In another study, according to Galinier et al., f€®lood Vitamin A level
less than 1.0mmol/L was measured in 22 of 56 and levels below®nol/L only

measured in 2 of 56 for gestational age < 33 weelesults were inconsistent
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,possible influence factors were different gestatloage and birth weight of study

participants. Nevertheless, preterm infants aregto low Vitamin A level ®

Our results showed the prevalence of low UmbiliCakd blood Vitamin A
levels in preterm babies to be high. Several reasoight be there for this. Fetuses
cannot synthesize Vitamin A, , primarily dependmoaternal placental supply in last
part of pregnancy. Preterm newborns cannot synthesize enough rekimaling

protein to transport Vitamin A%4°
GENDER

In this study, slight predominance of male infamtas seen with males
comprising 55.56% and females 44.44%. This gendstrilsution is relatively
balanced but indicates a higher number of maleepretnfants. Some studies suggest
that male and female infants can have differentitrarial requirements and health
outcomes, which could potentially affect their Vitim A status and susceptibility to
morbidities. The gender distribution was analysedeldl on cord blood Vitamin A
levels among newborns. In the normal Vitamin A ley®up (N=25), 12 (48%) were
male and 13 (52%) were female. In the deficienougr(N=14), 7 (50%) were male
and 7 (50%) were female. In the severe deficiemoyg (N=51), 31 (60.78%) were
male and 20 (39.22%) were female. No statisticsignificant association between

gender and cord blood Vitamin A levels was seen.

According to Tao E et al., “There was no significdiiference in cord blood
Vitamin A levels between males and females. Spelfi, 38.4% of males and 36.5%
of females had Vitamin A levels below 0.7 micromholvith a p-value of 0.87

indicating no significant difference®
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BIRTH WEIGHT

In this study, majority (64.44%) of the babies haviirth weight of less than
2 kg, while 35.56% have a birth weight of 2 kg coren This distribution reflects the
common occurrence of low birth weight among pretarfants. Low birth weight is a
critical factor that can influence various healtbhtammes in the neonatal period.
Infants with a birth weight of less than 2 kg atédnigher risk for complications such
as respiratory distress, infections, and nutriiat@diciencies, including low Vitamin
A levels. The prevalence of low birth weight inglsitudy underscores the importance
of closely monitoring these infants and providimpeopriate nutritional and medical

interventions to support their development andtheal

The birth weights of newborns were analysed basetheir umbilical cord
blood Vitamin A levels. The mean birth weight wa89 + 0.51 kg for those with
normal Vitamin A levels (N=25), 1.8 + 0.52 kg fdrose with a deficiency (N=14),
and 1.77 £ 0.55 kg for those with severe deficie(i¢y51). The differences in birth

weights among the three groups were not statiltisajnificant (P = 0.668).

In Tao E et al., 47.4% of infants weighing lessnti2600 grams had low
Vitamin A levels compared to 31.8% of those weigh600 grams or more. This

difference was also statistically significant, wéttP-value of 0.026.

GESTATIONAL AGE

In this study, slight majority (54.44%) of the nates were born at a
gestational age of less than 34 weeks, while 45.8@&% born at or after 34 weeks.
This distribution highlights the variation in pretugty within the study population.

Gestational age is an important factor crucial dadhfluencing neonatal health
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outcomes. Infants born before 34 weeks of gestatiergenerally more vulnerable to
complications, including respiratory distress symde, infections, and nutritional

deficiencies like low Vitamin A levels, comparedttmse born at or after 34 weeks.

In this study, Mean gestational age for infantshwibrmal Vitamin A levels
(N=25) was 33.35 = 2.00 weeks, for those with VitarA deficiency (N=14) it was
33.47 + 1.55 weeks, and for those with severe Mitatdeficiency (N=51) it was
32.93 + 2.08 weeks. The p-value for this assoaiatieas 0.539, indicating no
statistically significant difference in gestatiorsje among the groups with normal,

deficient, and severely deficient Vitamin A levels.

In Tao E et al., there was a significant differen&emong preterm infants (<
35 weeks), 56.7% had Vitamin A levels below @riol/L compared to 34.3% of full-
term infants ¥ 35 weeks). This suggests that preterm infantsreme likely to have

lower Vitamin A levels, with a p-value of 0.02 iedting statistical significanc@.

MODE OF DELIVERY

In this study, majority (62.22%) of preterm infairisghe study were delivered
by Lower Segment Cesarean Section (LSCS), while8%8. were delivered via
Normal Vaginal Delivery (NVD). This distribution ggests a higher prevalence of
cesarean sections among preterm births in the gtoplylation. The mode of delivery
can influence various neonatal outcomes. Cesaremtions, especially when
performed before labor onset, can be associatdu inireased risks of respiratory
complications and other morbidities in preterm m$ Additionally, the decision for
cesarean delivery is often influenced by medicdidations that might also affect

neonatal outcomes, including low Vitamin A levels.
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In this study, among infants with normal Vitamin l&vels, 16% were
delivered by Lower Segment Cesarean Section (L2@08)84% by Normal Vaginal
Delivery (NVD). 78.57% of those with Vitamin A defency and 80.39% of those-
severe Vitamin A deficiency were delivered by LSE®jh prevalcnce of Vitamin A
deficiency is seen inspite of all mothers receivprg delivery steroid doses as per
hospital policy. For those with Vitamin A deficignanly 21.43% were delivered by
NVD, and 19.61% of those with severe deficiency evdelivered by NVD. This
highly significant p-value indicates a strong asastian between the mode of delivery
and cord blood Vitamin A levels. Specifically, inta delivered by LSCS are
significantly more likely to have Vitamin A defigiey or severe deficiency compared
to those delivered by NVD. This finding suggesisttthe mode of delivery might be
important factor influencing Vitamin A levels in gierm infants. The higher
prevalence of Vitamin A deficiency and severe deficy among infants delivered by
LSCS could be due to various factors, such asrdifiees in the timing of delivery
like preterm deliveries, maternal health conditiggiempting cesarean sections, or

differences in the stress response and nutriemsfeaduring delivery.

In Tao E et al., the mode of delivery showed aifitant impact on Vitamin
A levels. Only 20.3% of vaginally delivered infantgd low Vitamin A levels,
whereas 62.4% of those delivered by cesarean adudich low levels. The P-value for

this category was less than 0.001, indicatingenststatistical significancé.

According to Gonzalez-Corbella et al.., Vaginalidgies without anesthesia
are more stressful than cesarean deliveries, aisdsthess can increase maternal
corticosteroidswhich increase placental cord concentrations ohih A, hence

lower and higher cord blood Vitamin A levels in as=an section and vaginal
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deliveries, respectively. Contrastingly, Gonzalexlflla et al. in their study reported
no significant difference in Vitamin A levels betare vaginal and cesarean

deliveried!*2

APGARAT 1MIN & 5SMIN

In this study, Apgar score at 1 minute has a mdaf.56 with a standard
deviation (SD) of 1.15, a median of 7.0, and ranffesn 2.0 to 8.0. The 95%
confidence interval (Cl) for the mean Apgar scdré ainute is between 6.3 and 6.8.
This suggests that the majority of preterm infdnatge Apgar scores around 6to 7 at 1
minute, indicating varying levels of distress artk tneed for initial medical
intervention. Apgar score at 5 minutes shows imenoent, with a mean of 8.51 and
an SD of 0.74, a median of 9.0, and scores ranigamy 6.0 to 10.0. The 95% CI for
the mean Apgar score at 5 minutes is between &I48ah This indicates that most
preterm infants have improved Apgar scores by 5utes) with scores typically
falling between 8 and 9, reflecting better physamaidition and response to any initial
interventions provided after birth. The increasethe mean Apgar score from 1
minute to 5 minutes demonstrates that many pretefamts stabilize and improve
quickly after birth, likely due to medical interv@ns provided immediately after
delivery. This improvement is a positive indicatifrthe neonatal care provided to
these infants. Mean Apgar score at 1 minute fantd with normal Vitamin A levels
was 6.72 + 0.61, for those with Vitamin A deficigritwas 6.21 + 1.63, and for those
with severe Vitamin A deficiency it was 6.57 = 1.2 5 minutes, the mean Apgar
scores were 8.68 = 0.56 for infants with normala¥fitn A levels, 8.50 + 0.85 for

those with deficiency, and 8.43 £ 0.78 for thoséhvgievere deficiency. The p-values
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for the associations between cord blood Vitamireyels and Apgar scores are 0.423

for the 1-minute Apgar score and 0.390 for the Bute Apgar score.

OXYGEN NEEDS FOR >24HRS

In this study, slight majority (52.22%) of preterimfants required oxygen
therapy for more than 24 hours, while 47.78% ditirequire such extended oxygen
support. The need for prolonged oxygen therapy risiraportant indicator of
respiratory distress and other complications coniynagsociated with preterm birth.
Preterm infants often have underdeveloped lungsaama@t higher risk for conditions
such as RDS, which necessitates extended oxyggoruhis finding highlights the
prevalence of respiratory challenges in preterrantd and underscores the necessity

for adequate respiratory support and monitoringganatal care units.

In this study, among infants with normal Vitaminlévels, only 16% required
oxygen for more than 24 hours, whereas 84% did5%1L4% of infants with Vitamin
A deficiency and 68.63% ,they required prolongeggex therapy. For those with
Vitamin A deficiency, 42.86% did not require progmd oxygen therapy, and 31.37%
of those with severe deficiency did not need ex¢enaxygen support. Significant p-
value indicates a strong association between thd far prolonged oxygen therapy
and cordblood Vitamin A levels. Specifically, infarwith Vitamin A deficiency or
severe deficiency are significantly more likely require oxygen therapy for more
than 24 hours compared to those with normal Vitafievels. This finding suggests
that lower Vitamin A levels in preterm infants associated with a higher need for
prolonged respiratory support. Vitamin A is essarfor lung development, immune
function, and its deficiency may contribute to mamsed respiratory complications,

necessitating extended oxygen therapy.
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According to Tao E et al., “Vitamin A level < Oumol/L was not found to be
an independent risk factor for hospitalization, ge®y supplementation, and RDS in
late preterm infants* In As per Chen HJ et afRetinol deficiency was significantly
associated with adverse pulmonary outcomes, inotudiong-term oxygen

dependence (>90 days) and increased risk of brgubmonary dysplasia>”

Kiatchoosakun et al. suggested that Vitamin A saim@ntation could reduce
intubation time and oxygen supplementation, whilso ashortening the length of
hospital stay> However, another study reported there was noféignt difference in
the duration of oxygen therapy between Vitamin Apmamented and control

group$”.

CPAP REQUIREMENT

In this study, 42.22% of preterm infants requird®XP therapy, while 57.78%
did not require CPAP. CPAP therapy is often usegravide continuous airway
pressure to preterm infants who have breathingcditfes, helping to keep their
airways open and improve oxygenation. 42.22% ofitlfients in the study required
CPAP suggests a significant prevalence of respiyraitssues among the preterm

population, although a larger proportion (57.78%)rtbt need this intervention.

In this study, among infants with normal Vitamin I&vels, none required
CPAP therapy, whereas 100% did not need it. Inrastt42.86% of infants with
Vitamin A deficiency and 62.75% of those with sev¥iitamin A deficiency required
CPAP therapy. For those with Vitamin A deficien&y.14% did not require CPAP
therapy, and 37.25% of those with severe deficiegidynot need CPAP support.

Significant p-value indicates a strong associalietween the requirement for CPAP
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therapy and cord blood Vitamin A levels. Specifigalinfants with Vitamin A
deficiency or severe deficiency are significantlgranlikely to require CPAP therapy
compared to those with normal Vitamin A levels. STfinding suggests that lower
Vitamin A levels in preterms are associated withigher need for respiratory support
using CPAP therapy. Vitamin A plays a crucial rolelung development, immune
function, and its deficiency may lead to increasespiratory complications,

necessitating CPAP therapy.

VENTILATOR REQUIREMENT

In this study, 13.33% of preterm infants requirezhtilator support, while
86.67% did not need this level of respiratory dasise. Ventilator support is typically
reserved for infants with severe respiratory dsstrer failure, where other forms of
respiratory support, such as CPAP, are insufficieflhe majority of preterm infants
(86.67%) not requiring ventilator support indicatBat many preterm infants either
have adequate respiratory function or respond tweeless intensive interventions.
This is a positive indicator of the overall resporg stability in most of the preterm

infants in the study.

In this study, none of the infants with normal Vitia A levels required
ventilator support, 100% of them did not need 1.48% of infants with Vitamin A
deficiency and 17.65% of those with severe Vitaiideficiency required ventilator
support. Among those with Vitamin A deficiency, 8% did not require ventilator
support, and 82.35% of those with severe deficiediy not need it. Ventilator
requirements are not significantly different(p-ve0.06) or we can say borderline
significant, but the number of days on a ventilag§p-value= 0.048), with severe

deficiency requiring more days. This finding suggebat while there appears to be a
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higher proportion of infants with Vitamin A deficiey or severe deficiency requiring
ventilator support compared to those with normdain A levels, the difference is

not statistically significant.

In Chen HJ et al.no specific mention of ventilator requirement, betinol
deficiency associated with adverse pulmonary ougsomand bronchopulmonary

dysplasie’

MODIFIED DOWNE SCORING

In this study, mean Modified Downe Score of 1.8§gmsts that, on average,
the preterm infants in the study experienced méspiratory distress. The median
score of 2.0 aligns with the mean, indicating tihat central tendency of the scores is
consistent with mild distress. The wide range aires (from 0.0 to 7.0) highlights
variability in the severity of respiratory distressnong the infants, with some
experiencing no distress and others experiencinge mevere symptoms. The 95%
confidence interval (1.4 to 2.4) further suppohis tonclusion that most infants in the
study experienced mild respiratory distress, with true mean score likely falling

within this range.

In this study, mean Modified Downe Score for infamtith normal Vitamin A
levels is 0.32 £ 0.75, for those with Vitamin A wédncy it is 2.21 + 2.52, and for
those with severe Vitamin A deficiency it is 2.55234. The p-value for this
association is less than 0.001, indicating a highgnificant relationship between
cord blood Vitamin A levels and the severity of pieatory distress. Specifically,
infants with Vitamin A deficiency or severe deficey exhibit significantly higher

Modified Downe Scores, reflecting more severe mas$pry distress, compared to
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those with normal Vitamin A levels. This finding ggests that lower Vitamin A
levels in preterm infants are strongly associatéth Wwcreased respiratory distress.
Given the crucial part of Vitamin A in lung developnt and immune function, its
deficiency may contribute to higher respiratory @tizations in this population. The
significant difference in respiratory distress s#éyeunderscores the importance of

monitoring and managing Vitamin A levels in preterm

SURFACTANT

In this study, 11.11% of preterm infants receivedfactant therapy, while
88.89% did not. Surfactant therapy is used to t@aprevent RDS in preterm
neonates by reducing the surface tension in thgslamd helping to keep the airways
open. The relatively low percentage of infants ngng surfactant suggests that while
RDS is a significant concern, it affects a smalpertion of the preterm infant
population in this study. The majority of pretermfaints (88.89%) not requiring
surfactant therapy indicates that many infantseeittave sufficient natural surfactant
production or do not develop severe RDS requitmgintervention. This is a positive

indicator of most infants in the study.

In this study, none of the infants with normal Vitia A levels required
surfactant therapy, while 14.29% of those with ¥fita A deficiency and 15.69% of
those with severe deficiency required surfactastapy. No statistically significant
association between the need for surfactant themamy deficient and severe

deficiency groups.
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In this study, none (0%) of the infants with norvaiamin A levels required
surfactant therapy, while 15.38% of those with Iditamin A levels required it.
100% of the infants with normal Vitamin A levelsddnot need surfactant therapy,
compared to 84.62% of those with low Vitamin A Iisvé>-value of 0.038, indicates a
statistically significant association between losvacblood Vitamin A levels and the

requirement of surfactant therapy.

XRAY

In this study, majority (77.78%) of preterm infaritad normal chest X-ray
findings, while a smaller proportion had varyinggdees of Hyaline Membrane
Disease (HMD): HMD 1 (5.56%), HMD 2 (5.56%), HMD(B1.11%). 77.78% of the
infants had normal X-ray findings is encouragingggesting that the majority of the
preterm infants did not develop significant resjgira complications that would be
visible on an X-ray. However, the presence of HNiI2R.22% of the infants (grades
1, 2, and 3 combined) highlights the need for ca®d vigilance and appropriate

respiratory support.

In this study, for infants with normal Vitamin AJels, all (100%) had normal
X-ray findings. Among those with Vitamin A deficieyy 78.57% had normal X-ray
findings, 7.14% had HMD (Hyaline Membrane Diseagegde 2, and 14.29% had
HMD grade 3. For infants with severe Vitamin A d&ncy, 66.67% had normal X-
ray findings, 9.8% had HMD grade 1, 7.84% had HMiadg 2, and 15.69% had
HMD grade 3. Results from this study indicates a significant trend towards higher
HMD scores in severe deficiencies(p-value=0.06)enehs various degrees of HMD
were present in 30.76% of those with low VitamirieAels. This difference reached

statistical significance(p-value= 0.02)
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X
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In this study, 22.22% of preterm infants were d@ggd with RDS, while
77.78% did not develop RDS. The relatively high cestage of infants not
developing RDS (77.78%) is a positive outcome, sstigg that many preterm
infants did not experience severe respiratory carapbns. However, the 22.22% of
infants who did develop RDS highlights the ongonigk and need for effective
respiratory support and monitoring in this popwati These infants required
interventions such as CPAP, ventilator supporsuwfactant therapy to manage their

condition.

In this study, none (0%) of the infants with normditamin A levels
developed RDS, whereas 21.43% of those with Vitafnokeficiency and 33.33% of
those with sevcre Vitamin A deficiency developed RDAmong the infants with
normal Vitamin A levels, 100% did not develop RDOX8.57% of those with Vitamin
A deficiency and 66.67% of those with severe deficy did not develop RDS.
Statistically significant association between tleewrence of RDS and cord blood
Vitamin A levels was seen. This finding suggestat ttower Vitamin A levels in
preterms are significantly associated with a higineidence of RDS. Infants with
Vitamin A deficiency or severe deficiency are mbkely to develop RDS compared
to those with normal Vitamin A levels. This undem&s the importance of
monitoring Vitamin A levels and addressing deficies to potentially reduce the risk

of RDS in preterm infants.

According to Chen HJ et alRetinol deficiency within 48 hours of birth
associated with an increased risk of severe RD8m@awed OR, 2.949; 95% ClI,

1.285-6.767; p=0.01%).
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HYPERBILIRUBINEMIA

In this study, 42.22% of the preterm infants wergagdosed with
hyperbilirubinemia, while 57.78% did not developsthondition. The relatively high
percentage of infants diagnosed with hyperbilirebima (42.22%) suggests that this
is a significant concern among preterm infants he study. Majority of babies
(57.78%) not developing hyperbilirubinemia is a ipes outcome, indicating that
more than half of the preterm infants did not eiqgrare severe jaundice requiring

medical intervention.

In this study, among infants with normal Vitaminlévels, 20% developed
hyperbilirubinemia, while 80% did not. For thosdiwVitamin A deficiency, 42.86%
developed hyperbilirubinemia, while 57.14% did ndmong infants with severe
Vitamin A deficiency, 52.94% developed hyperbilimdmia, while 47.06% did not.
There is statistically significant association beéw the occurrence of

hyperbilirubinemia and cord blood Vitamin A levels.

In Tao E et al., no significant association betwken cord blood Vitamin A
levels and hyperbilirubinemié.ln Chen HJ et alno significant association between

UCB Vitamin A levels and hyperbilirubinemia repatte
SEPSIS

In this study, 14.44% of the preterm infants wesgdosed with sepsis, while
85.56% did not develop this condition. The reldtiveow percentage of infants
diagnosed with sepsis (14.44%) is a positive figdindicating that the majority of
preterm infants (85.56%) did not experience sepamong infants with normal

Vitamin A levels, 4% developed sepsis, while 96% nibt. For those with Vitamin A
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deficiency, 7.14% developed sepsis, while 92.86% mibt. Among infants with
severe Vitamin A deficiency, 21.57% developed sepshile 78.43% did not. There

is no statistically significant association betweka occurrence of sepsis and cord

blood Vitamin A levels.

In Tao E et al., no significant association betwken cord blood Vitamin A
levels and the occurrence of sep8i¢n Chen HJ et al.no significant association

between low retinol concentrations and risk forsiep
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LIMITATIONS

» The sample size of 90 preterm infants may be insufficient to detect smaller but
clinicaly significant association between Vitamin A levels and various
neonatal morbidities. Larger sample sizes can help in confirming the findings.

» Asthis study was conducted at a single center, this might limit generalizability
of the results in other populations or settings. Multicenter studies would

provide a broader perspective.
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CONCLUSION

Magjority of preterm infants have low Vitamin A levels, with 72.22% in low
category compared to 27.78% with normal levels.

No significant correlation between gender with cord Vitamin A levels
(p=0.517).

No significant difference in birth weight(p=0.668) or gestational age among
groups (p=0.539).

Significant association with cord blood Vitamin A levels (p < 0.001); higher
deficienciesin LSCS deliveries.

No significant differences in APGAR scores at | and 5 minutes across Vitamin
A levels (p=0.423 and p=0.390, respectively).

Significant association of respiratory distress with Vitamin A levels
(p<0.001); higher Modified Downe scores associated with lower levels of
Vitamin A.

Significant association with cord blood Vitamin A levels (p < 0.001); higher
deficiencies required more oxygen support, more CPAP and ventilator support
for longer duration(p=0.048).

None of the infants with normal Vitamin A levels required surfactant while
14.29% with deficiency and 15.69% with severe deficiency required surfactant
therapy.

Significant association with cord blood Vitamin A levels (p = 0.005); higher
deficiencies had more RDS cases; surfactant need and X ray changes found

morein low Vitamin A group.
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» Sepsis did not show significant difference (p=0.086) although it was more
prevalent in low Vitamin A group (18.5%) compared to the normal group
(4%)

» Significant correlation with cord blood Vitamin A levels (p = 0.024); higher

deficiencies had more hyperbilirubinemia cases.
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SUMMARY

The study reveals a significant prevalence of VitaA deficiency among
preterm neonates, showing more than half of thenisfwith severe deficiency. Key
findings indicate that lower umbilical cord bloodtadmin A levels are significantly
associated with increased risk of RDS, hyperbilimaimia, and the need of extended

oxygen therapy, CPAP support and longer duratioreatilator support.

Additionally, there is a notable association betmvéd®e mode of delivery and
Vitamin A levels, with cesarean sections linked higher rates of Vitamin A
deficiency. Although there was no significant asstien with ventilator requirement,
sepsis, the borderline p-values suggest that furgsearch with larger sample sizes

may be warranted.

RECOMMENDATIONS

Overall, these findings underscore the importande nmnitoring and
addressing Vitamin A deficiency among prematurenages to potentially decrease
incidence of related morbidities and improve neahatutcomes. Vitamin A
supplementation at birth might be beneficial inam& at risk to have Vitamin A
deficiency especially neonates delivered via cesasection, preterms who are at risk
to develop respiratory distress syndrome, hypeutinemia, sepsis. According to
WHO's guidelines on newborn care, it is suggestatl infants should receive single
oral dose 50,000 international units of Vitamin m\first 48 hours of delivery. This
recommendation aims at preventing Vitamin A deficig which might be crucial for
reducing the risk of morbidities. Our study suppdhte fact that this recommendation

might be beneficial in practice.
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ANNEXURE I[:

INFORMED CONSENT FORM

“CORD BLOOD VITAMIN A LEVELS IN PRETERMS AND IT'S
ASSOCIATION WITH EARLY NEONATAL PERIOD MORBIDITIES-
A PROSPECTIVE COHORT STUDY”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

OBJECTIVES:

PRIMARY OBJECTIVE: To explore the association between vitamins A levels in

preterms and early neonatal period morbidities.

SECONDARY OBJECTIVES:

1. To determine the prevalence of low vitamin A levelsin preterms.

2. To analyze the potential factorsthat may affect umbilical cord vitamin A levels.

Introduction : as per the recent research, vitamin A levels in cord blood in preterms
might have an association with the early neonatal period morbidities for which WHO is
suggesting a birth dose of Vitamin A supplementation. Hence this study will be carried
out to check this association as well as the prevalence of low vitamin A levels in

preterms.

Explanation of procedure: After selecting the study participants who fulfil the

inclusion criteria,
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3ml umbilical cord blood specimens to be collected after cord has been cut and clamped,

preserved in anticoagulant tubes, centrifugated at 2000-3000 RPM.

Vitamin A levels to be measured with enzyme linked immunosorbent assay(ELISA)

vitamin A kits.

Follow up study will be done for the preterm neonates for first 7 days of life(Early

neonatal period).

During follow up relationship between UCB vitamin A levels and morbidities such as1
min APGAR<7, hospitalization, oxygen supplementation, hyperbilirubinemia, RDS and

sepsiswill be observed as per the proforma.

Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether to participate in this study or continue
participation once enrolled. In case you decide to withdraw your participation, you are

free to do so. However, please convey the decision to the principal investigator.

Possible benefits from participating in the study:Y ou will/will not have nor get any
benefits by participating in this study. The data gathered will help the population at

large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, to
prevent any person from identifying you. Y our identity will never be revealed. The data
collected from you will be kept confidential and only processed or aggregated data will

be used for publication.
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Financial incentives:You will not receive any payment for participating in this study.
Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be published for scientific purposes and or

presented to scientific groups. However, your identity will never be revealed.

Questions: In case of any questions with regard to this study, you are free to contact:
REG NO BM0121019Department of Paediatrics, KLE Academy Of Higher Education

And ResearchJawaharlal Nehru Medical College, Belagavi-590010, Karnataka

If you have any question or complaints with regard to your right as study participantyou
may contact Dr Harsha Hegde, Chairperson, Ethical committee of JNMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving any of your legal rights.
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ANNEXURE II :

Name:

1. Age of mother:

2. Mode of delivery:NVD/LSCS/Assisted

3. Infant details:

Ip number:

Sex: Mae/Femae

Gestationa age:

Birth weight :

4. Resuscitation Details:

Cried at hirth : Yes/No

Any intervention :

APGAR : /10 (Imin) /10 (5min) /10 (10min)

PROFORMA

DOB:
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5.Early neonatal outcome: Modified Downe’s scoringystem (On admission)

Score 0 1 2
Respiratory rate <60 60-80 >80
(rate/min)
Cyanosis None inroom air [No cyanosisonoxygen| Cyanosis inspite of
support oxygen support
Retractions None Mild Moderate to severe
Grunting None Audible with Audible without
stethoscope stethoscope
Air entry Good Decreased Barely audible

Score:

O2/CPAP/ Ventilator requirement:

Duration:

Surfactant:

RDS: Yes No
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6.Umbilical cord blood vitamin A level:

7.NICU admission:YES/NO

Reason for NICU shift:

8.Hyperbilirubinemia: Yes/No

9.SepsisYesdno
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1 B/O Rajshree twin 1 Male 2.46 34 weeks 3 days LSCS 7 8 Yes | Yes 1 No 0 2 Yes | No | 0.221
2 B/O Rajshree twin 2 Male 2.12 34 weeks 3 days LSCS 6 9 No No 0 NO 0 0 Yes | No | 0.342
3 B/O Laxmi Anil twinl Female 1.7 34 weeks 1 day LSCS 7 9 No No 0 No 0 0 No No | 0.229
4 B/O Laxmi Anil twin 2 Male 1.6 34 weeks 1 day LSCS 7 9 No No 0 No 0 0 Yes No | 0.589
5 B/O Mohini Male 2.5 35 weeks NVD 7 10 No No 0 No 0 0 No No | 1.871
6 B/O Varsha triplet 1 Female 1.1 31 weeks 5 days LSCS 8 9 Yes | Yes 2 No 0 3 No No | 0.523
7 B/O Varsha triplet 2 Female | 1.25 31 weeks 5 days LSCS 7 8 Yes | Yes 1 No 0 3 Yes | Yes | 0.469
8 B/O Varsha triplet 3 Female 1.3 31 weeks 5 days LSCS 8 9 No | No 0 No 0 0 Yes | No 0.32
9 B/O Afreen Female 1.6 34 weeks 1 day LSCS 6 9 No No 0 No 0 0 No No | 0.371

10 B/O Pradnya twin 1 Male 1.6 33 weeks 4 days NVD 6 8 Yes | Yes 1 No 0 4 No | Yes 0.2
11 B/O Pradnya twin2 Female | 1.56 33 weeks 4 days NVD 7 9 No | No 0 No 0 0 Yes | No | 0.288
12 B/O Shridevi twin 1 Male 1.05 29 weeks 1 day LSCS 6 8 Yes | Yes 3 Yes 1 7 1 dose on day 1 of life HMD3 | Yes | Yes | Yes | 0.279
13 B/O Shridevi twin 2 Male 1 29 weeks 1 day LSCS 6 8 Yes | Yes 3 Yes 1 6 1 dose on day 1 of life HMD3 Yes | No No 0.34
14 B/O Sushma twin1l Male 1.45 30 weeks 3 days NVD 7 8 Yes | No 0 No 0 2 No No | 0.796
15 B/O Sushma twin 2 Female | 1.52 30 weeks 3 days NVD 8 9 No No 0 No 0 0 Yes | No 0.22
16 B/O Ashwini twinl Female | 1.75 34 weeks 1 day LSCS 6 9 Yes | Yes 1 No 0 3 Yes | Yes | 0.306
17 B/O Ashwini twin2 Male 1.8 34 weeks 1 day LSCS 7 9 No No 0 No 0 0 Yes | No | 0.359
18 B/O Shilpa twin 1 Male 1.68 34 weeks 3 days LSCS 6 8 Yes | No 0 No 0 2 No No | 0.236
19 B/O Shilpa twin 2 Female | 1.72 34 weeks 3 days LSCS 8 9 No No 0 No 0 0 No No | 0.287
20 B/O Sonali Male 2.5 35 weeks 1 day NVD 8 9 No No 0 No 0 0 No No 0.73
21 B/O Akshatha Gaudar Male 2.45 34 weeks 5 days NVD 8 10 No No 0 No 0 0 Yes No 0.33
22 B/O Kasturi Female 1.36 30 weeks NVD 6 8 Yes No 0 No 0 2 No No 1.043
23 B/O Yogita Male 2.9 35 weeks NVD 7 9 No No 0 No 0 0 No No 0.24
24 B/O Veena Patil Male 2 33 weeks 5 days NVD 7 8 No No 0 No 0 0 No No | 0.767
25 B/O Vaijanta Female | 2.72 35 weeks 2 days NVD 7 9 No No 0 No 0 0 Yes | Yes 0.22
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26 B/O Karemma Male 1.45 33 weeks 6 days LSCS 8 9 Yes | Yes 2 Yes 3 5 1 dose on day 1 of life HMD3 | Yes | Yes | Yes 0.25
27 B/O Sukanya Female | 1.18 29 weeks 1 day LSCS 7 9 No | No 0 No 0 0 No No 0.23
28 B/O Sevanti Male 1.15 31 weeks LSCS 4 8 Yes | Yes 1 Yes 3 6 1 dose on day 1 of life HMD 3 Yes | No No | 0.352
29 B/O Rohini triplet 2 Male 1.3 31 weeks LSCS 7 9 Yes | Yes 1 No 0 2 Yes | No | 0.209
30 B/O Ambika twin 1 Male 1.51 30 weeks 5 days LSCS 8 9 Yes | Yes 2 No 0 2 Yes | No | 0.178
31 B/O Shahnaz Male 1.01 29 weeks 5 days LSCS 8 9 Yes | Yes 2 No 0 2 HMD 2 Yes No No 0.14
32 B/O Yashoda Female 2.7 34 weeks 1 day NVD 7 9 No No 0 No 0 0 No No | 0.703
33 B/O Laxmi Prasad Male 2.4 35 weeks NVD 7 9 No No 0 No 0 0 Yes | No 0.71
34 B/O Ashwini Sawanth Male 2.64 34 weeks 3 days NVD 8 9 No No 0 No 0 0 Yes No | 0.518
35 B/O Pooja Gadiger Female | 2.34 35 weeks LSCS 6 8 Yes | No 0 No 0 2 No | Yes | 0.225
36 B/O Sheethal Female 2.1 33 weeks 5 days LSCS 7 9 No No 0 No 0 0 Yes No | 0.339
37 B/O jyoti gopal Male 2.4 33 weeks 6 days LSCS 6 8 Yes | Yes 2 No 0 6 HMD1 Yes | Yes | No 0.21
38 B/O Parimala Male 1.4 32 weeks 2 days LSCS 6 7 Yes | Yes 2 No 0 3 HMD 3 Yes | Yes | No | 0.217
39 B/O Akshatha Pare Female 2.6 35 weeks 2 days LSCS 7 9 No No 0 No 0 0 No No | 0.482
40 B/O Poonam Female 1.3 31 weeks 1 day LSCS 7 9 Yes | Yes 4 No 0 5 HMD2 Yes No No 0.2

41 B/O Nakusha twin 1 Female 1.7 36 weeks LSCS 6 8 Yes | Yes 2 No 0 3 Yes No | 0.175
42 B/O Akshatha Gaudar Male 1.7 33 weeks 2 days NVD 7 9 No No 0 No 0 0 No No 0.97
43 B/O Sangeetha Male 2 33 weeks LSCS 7 9 No No 0 No 0 0 No No | 0.337
44 B/O Neeta Female | 2.35 34 weeks 4 days NVD 8 9 No No 0 No 0 0 No No | 1.064
45 B/O Anha Male 2.2 34 weeks 2 days NVD 7 8 No No 0 No 0 0 No | Yes | 1.778
46 B/O Tanzeela Female | 1.85 33 weeks 4 days NVD 6 8 Yes | Yes 1 No 0 2 No No | 0.459
47 B/O Nakusha twin 2 Female 1.6 36 weeks LSCS 7 9 No No 0 No 0 0 Yes | No | 0.282
48 B/O Ambika twin 2 Female | 1.15 30 weeks 5 days LSCS 7 9 No No 0 No 0 0 No No 1.64
49 B/O Afifa Male 1.8 32 weeks 5 days LSCS 6 9 Yes | Yes 1 No 0 2 Yes No 0.34
50 B/O Jayashri Male 1.9 34 weeks LSCS 6 8 Yes | Yes 2 No 0 2 No No 0.28
51 B/O Sumayya Male 2 33weeks 2 days LSCS 6 8 Yes | Yes 2 No 0 5 HMD1 Yes | No | Yes 0.13
52 B/O Shagufta Female 2.1 35 weeks 6 days LSCS 8 9 Yes | Yes 1 No 0 2 Yes | No | 0.345
53 B/O Padma Teli Male 3.4 34weeks LSCS 7 8 Yes | Yes 2 No 0 2 No No | 0.285
54 B/O Rajlalakshmi Female | 1.26 30 weeks 3 days LSCS 2 6 Yes | Yes 3 Yes 1 6 1 dose on day 1 of life HMD3 Yes | No | Yes 0.14
55 B/O Sangamma Female 1.6 32 weeks 5 days NVD 6 8 No | No 0 No 0 0 No No | 0.892
56 B/O Priyanka Desai Male 2.1 33 weeks 6 days LSCS 7 9 No No 0 No 0 0 No No 0.24
57 B/O Kaveri Female 1.8 34 weeks 1 day LSCS 7 9 Yes | Yes 2 No 0 0 HMD 2 Yes | Yes | No 0.18
58 B/O Indumathi twin 2 Female 1.4 33 weeks 3 days NVD 6 8 No No 0 No 0 0 Yes No 0.71
59 B/O trupthi Female 2 34 weeks NVD 6 8 No No 0 No 0 0 No No 0.72
60 B/O Suneeta Koth Male 2.1 35 weeks 1 day LSCS 5 8 Yes No 0 No 0 2 No No 0.4

61 B/0O Vijaylaxmi Female 1.4 32 weeks 2 days LSCS 7 8 Yes | No 0 No 0 2 Yes | No 1.29
62 B/O Roopa Patil Male 2.9 34 weeks 2 days LSCS 8 9 Yes | Yes 2 Yes 5 5 Yes | No 0.21
63 B/O Tahseen Female 1.7 33 weeks 5 days NVD 7 8 Yes | No 0 No 0 2 No | Yes 0.25
64 B/O Nikhat Female 0.8 28 weeks 1 day NVD 7 9 No No 0 No 0 0 No No 0.78
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65 B/O Deepa Dyamangouda Female | 1.69 31 weeks LSCS 6 7 Yes | Yes 3 Yes 4 6 1 dose on day 1 of life HMD3 Yes | Yes | No 0.55
66 B/O Nameetha Male 2.7 34 weeks 5 days LSCS 7 9 No No 0 No 0 0 No No | 0.298
67 B/O Shantatai Male 1.13 29 weeks 2 days LSCS 2 6 Yes | Yes 1 Yes 2 6 1 dose on day 1 of life HMD3 Yes | Yes | No 0.32
68 B/O Sangeeta Female 1.8 31 weeks 5 days NVD 7 8 Yes | Yes 1 No 0 2 Yes | Yes 0.16
69 B/O Ujjwala Male 1.59 32 weeks 5 days NVD 6 8 Yes | No 0 No 0 2 No No 0.74
70 B/O Safeena Female | 1.34 35 weeks 4 days LSCS 7 9 Yes | Yes 2 No 0 2 No No 0.16
71 B/Surekha Male 1.4 33 weeks 3 days LSCS 6 8 Yes | Yes 2 No 0 5 HMD1 Yes | Yes | No 0.26
72 B/O Supriya Male 1.8 33 weeks LSCS 6 8 Yes | Yes 2 No 0 6 HMD1 Yes | No No 0.22
73 B/O Indumathi twin 1 Male 1.48 33 weeks 3 days NVD 7 8 No No 0 No 0 0 Yes No 0.23
74 B/O Shivaleela Male 1.9 34 weeks 2 days LSCS 6 8 Yes | Yes 1 No 0 2 No No 0.32
75 B/O Rohini triplet 3 Female 1.2 31 weeks LSCS 7 9 Yes | Yes 2 No 0 3 Yes No 0.31
76 B/O Asima Male 2.2 34 weeks 2 days LSCS 6 8 Yes | Yes 1 Yes 2 6 1 dose on day 2 of life HMD2 Yes | No No 0.25
77 B/O Pradnya Male 1 29 weeks 6 days LSCS 6 7 Yes | Yes 2 Yes 5 6 2 doses on D1 and D2 of life HMD3 | Yes | Yes | No 0.14
78 B/O Nameeta Female 1.5 32 weeks 4 days NVD 7 9 No No 0 No 0 0 Yes | No 0.97
79 B/O Shama Female 2.2 35 weeks 1 day LSCS 6 9 No No 0 No 0 0 No No 0.74
80 B/O Sameena Male 1.8 34 weeks 2 days NVD 6 9 No No 0 No 0 0 No No | 0.703
81 B/O Akshata Patil twin 1 Male 1.6 35 weeks 2 days LSCS 7 9 Yes | No 0 No 0 2 No No 0.54
82 B/O Akshata Patil twin 2 Male 1.5 35 weeks 2 days LSCS 6 9 No No 0 No 0 0 Yes | No 0.71
83 B/O Sudha Male 2.6 32 weeks 5 days LSCS 2 7 Yes | Yes 1 Yes 3 7 HMD2 Yes | No No | 0.398
84 B/O Suvarna Male 2.6 36 weeks NVD 7 9 No No 0 No 0 0 No No 1.15
85 B/O akshata Male 1.32 28 weeks 6 days LSCS 6 8 Yes | Yes 2 Yes 2 6 1 dose on day 1 of life HMD3 Yes | No No | 0.325
86 B/O Priyanka Female | 2.54 36 weeks 1 day NVD 7 9 No No 0 No 0 0 No No 0.89
87 B/O Heena Female 1.6 34 weeks 2 days NVD 7 10 No No 0 No 0 0 Yes | No 0.52
88 B/O Rukkaiya Male 2.1 33 weeks 4 days NVD 6 9 No No 0 No 0 0 No No 0.72
89 B/O Nikita Male 1.25 29 weeks 5 days NVD 5 8 Yes | Yes 2 No 0 6 HMD1 Yes No | Yes 0.22
90 B/O Neeta Female | 1.85 31 weeks 2 days NVD 7 9 No No 0 No 0 0 No No 1.04
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