“TO ANALYSE THE MICRONUTRIENT
COMPOSITION OF PASTEURIZED POOLED DONOR
HUMAN MILK (DHM) - A ONE YEAR HOSPITAL
BASED LONGITUDINAL STUDY”

BY
REG. NO. BM0121016

Bissertation

Submitted to
KAHER, Belagavi, Karnataka
In partial fulfilment

of the requirements for the degree of

M.D.
IN
PAEDIATRICS

J. N. MEDICAL COLLEGE,
BELAGAVI - 590010. KARNATAKA

DEC - 2024 /JAN - 2025




ENDORSEMENT

KLE Academy of Higher Education and Research

Belagavi, Karnataka

Endorsement by the HOD/ Principal/ Head of
the Institution

This is to certify that the dissertation entitled “TO ANALYSE THE
MICRONUTRIENT COMPOSITION OF PASTEURIZED POOLED DONOR
HUMAN MILK (DHM) - A ONE YEAR HOSPITAL BASED LONGITUDINAL

STUDY?” is a bonafide research work done by REG NO. BM0121016.

W
Dr DNY SHD K mp., LLB Dr NS MAHANTASHETTT yp,

Professor & Head Principal
Department of Pediatrics J N Medical College
J N Medical College KAHER

KAHER Belagavi, Karnataka

PRINCIFAL
J.N. Madical College,
BELAGAVI- 58 010

Date 2.6/06 (a4 Date: 2.6/06 /a4
Place: ] N Medical College Belagavi Place: ] N Medical College Belagavi




UNDERTAKING

UNDERTAKING

I, Reg. no. BM0121016 hereby declare that the information and the data mentioned in my
dissertation entitled “To analyse the micronutrient composition of pasteurized pooled donor
human milk (DHM) - a one year hospital based longitudinal study” belongs to me and is

original. [ am aware of the definition of plagiarism as detailed below.

s An act or instance of using or closely imitating the language and thought of another
author without authorization and the representation of the author’s work as one’s
own, as by not crediting the original author.

o A piece of writing or other work reflecting such unauthorized use or imitation.

o The deliberate or reckless representation of another’s work, thoughts or ideas as
one’s own without attribution in connection with submission of academic work,

whether graded or otherwise.

I hereby declare that the dissertation prepared by me is original-one and does not involve
plagiarism anywhere. In case at a later stage, it is found that I have indulged in plagiarism
anywhere, then I am solely responsible for the same and the institution is at the liberty to take
disciplinary action against me including cancellation of dissertation or any other penalties imposed

by University.

DATE: &8\DQ\QH

PLACE: (L[ LAG AV (REG NO. BM121016)



ANTI-PLAGIRISM CHECK ACCEPTANCE LETTER

LE JAWAHARLAL NEHRU MEDICAL COLLEGE (7%

(A constituent unit of KLE Academy of Higher Education & Research Deemed-to-be-University) %

o[O3

(Recognized by National Medical Commission, New Delhi)
Aceredited ‘A4 Grade by NAAC (3 Cycle) Placed in Category "A’ by MoE (Gol)
Nehru Nagar, Belagavi- 590 010, Karnataka, INDIA
§, 0031 - 2471350 2 oo31-2470759 2% winwinmeedu B inclpal®lome.edu
A A—
Ref No: MDC/PG/ Date: 28-06-2024

“ACCEPTANCE LETTER”

The softcopy of thesis entitled: "TO ANALYSE THE MICRONUTRIENT
COMPOSITION OF PASTEURIZED POOLED DONOR HUMAN MILK (DHM) - A
ONE YEAR HOSPITAL BASED LONGITUDINAL STUDY” has been submitted for
anti-plagiarism check through Turnitin software. The scan has been carried out and the
scanned output reveals a match percentage of 03% which is within the acceptable limits

of 10% as per the guidelines given by UGC.

OR*I {Gui

4

Dr. (Mrs) N.S. Mahantashetti.
Chairperson-Antiplagiarism Committee &

Principal,
J. N. Medical College, Belagavi.
~ PRINCIPAL
To, JN. Medical College,
Reg. No. BM0121016 BELAGAVI- 590 010
Postgraduate Student,

2021-22 Batch,
Department of Paediatrics
J. N. Medical College, Belagavi.




ETHICAL CLEARANCE

FoLE ACATIEMY OF FINGHER BRI AT AN RESEARCH

.‘u‘ Ly u 5 P gile by S% A0 |:I|II."-I .Il-.-- .I:.I TR T [E-E . REDEE I E i Liw )
j JNMO INSTITUTIONAL ETHICS COMMITTEE
JAWAHARLAL NEHRU MEMCAL COLLEGE,
3 NEHRI NAG AR RELAGAVI-SWIIIKARNATAKA-INDIA)
Wehsiie: heptaaiyw, jome. odu 5 TR o A F: PR | SR
S TR T T =T T T T Prinvipal 2471701
Fix o, v91 (0831 - 2470939

Pl Mo MICAINMOTC! 2 & Daie: 15/11/2022

v,
REG. NO. BM0121016

™G Siudent in Paedintric
1M, Medical College,
BELAGAVE,

Suh: Insthiational Erhical Clearares for the study.

W melerence 1o the above, we wish o mform you thal your proposed ressanch project titled
ST ANALYSE THE MICRONUTRIENT COMPOSITION OF PASTELURIZED
FOOLED DONOR HUMAN MILE (DHM) - A ONE YEAR HOSPITAL BASED

LONGITUDINAL STUDY,™ is othicnl and nustifinble. The proposed research project has been

glewred by the JNMC institn | Balslcs Commnities.
@
i -E"'.f‘k::ﬂ: E'\I-E
{Dr. Siaiia Sanoli) {Dr. Horshe Hegde)
hiember Secictary Chainmnam,
THMC Instinional Exhics Comsziies: MM Instittional Ethics Uommitiee
. Medionl Collape, Belagavi. S edical College, Belapavi



LIST OF ABBREVIATIONS

MOM — Mother’s own milk

PDHM — Pasteurized donor human milk

HM — Human milk

WHO — World health organization

UNICEF — United Nations International Children’s Bmency Fund
NFHS — National Family Health Survey

LBW — Low birth weight

VLBW - Very low birth weight

BPD — Bronchopulmonary dysplasia

ROP — Retinopathy of prematurity

NEC — Necrotizing enterocolitis

LOS — Late onset sepsis

EBF — Exclusive breast feeding

HMO — Human milk oligosaccharides

EGF — Epidermal growth factor

HBEGF — Heparin binding epidermal growth factor
BDNF — Brain derived neurotrophic factor

GDNF — Gilial cell line derived neurotrophic factor
CNTF — Ciliary neurotrophic factor

IGF — Insulin like growth factor

VEGF — Vascular endothelial growth factor

IL — Interleukin

INF — Interferon

Vi



TNF — Tumor necrosis factor

GCSF - Granulocyte colony stimulating factor
MIF — Macrophage migratory inhibitory factor

BMI — Body mass index

DHA — Docosahexaenoic acid

AAP — American Academy of Pediatrics

NICU — Neonatal intensive care unit

CLMC - Comprehensive Lactation Management Centre
LTLT — Low temperature, long time

HTST — Hight temperature, short time

HMBANA — Human milk banking association of North Anica
PT — Preterm formula

CGA — Corrected gestational age

RCT — Randomized controlled trial

HC — Head circumference

CC — Chest circumference

PMA — Post menstrual age

SGA - Small for gestational age

GA - Gestational age

ARR — Attributable risk ratio

EHM — Exclusive human milk

LCPUFA - Long chain polyunsaturated fatty acids
AAS — Atomic absorption spectroscopy

MIR — Mid infrared spectroscopy

NG — Nasogastric
vii



OG - Orogastric

USG - Ultrasonography

TLC — Total leucocyte count

ANC — Absolute neutrophil count

ESR — Erythrocyte sedimentation rate
CRP - C Reactive protein

IUGR - Intrauterine growth retardation
LSCS - Lower segment caesarian section
VD - Vaginal delivery

NNH — Neonatal hyperbilirubinemia

RT — Ryles tube

SF — Spoon feeds

DBF — Direct breast feeding

PHC — primary health center

PROM — Premature rupture of membranes
PIH — Pregnancy induced hypertension
ICP AES - Inductively coupled plasma atomic emissipectroscopy
HMA — Human milk analyzer

HPLC — High performance liquid chromatography
SD — Standard deviation

HoP — Holder’s pasteurization

p — probability

VS — Versus

cm — centimeter

cumm — cubic millimeter

viii



kg — weight

gm — grams

IgA — immunoglobulin A
Min — minutes

ml — millilitre

L — litre

n — total number

i.e —thatis

% - percentage



ABSTRACT

Background: Studies on nutrient composition of pasteurized domoman milk
limited in India. Analysis of the micronutrient amdacronutrient content of PDHM
used to assess the growth outcomes by establishimgk flow to trace the PDHM

from the set of donor mothers to the recipientnitdaand to their growth outcomes.

Research aim: To analyze the micronutrient and macronutrient cositppn of
PDHM and assess the effect on growth of infantgidence of necrotizing

enterocolitis/sepsis, duration of hospital stay #medmethod of feeding at discharge.

Methods: Observational longitudinal study. Micronutrienintent - calcium, zinc and
iron analyzed by atomic absorption spectroscopy aratronutrient content of
PDHM- energy, carbohydrates, proteins and fatsyaedl by mid infrared human
milk analyzer. Donor mother characteristics obtdirend PDHM dispensed to

neonates and followed up in hospital till dischaagd at 6 weeks for anthropometry.

Results: 13 batches of pooled PDHM analyzed for micronutsgefmean calcium-
213.68 = 57.7 mg/dL, zinc- 0.42 +/- 0.15 mg/dl,ntr00.1 £ 0.03 mcg/dl) and
macronutrients (mean energy- 61.09 * 3.05 kcalédirhohydrates- 7.47 + 0.21 g/dl,
proteins- 1.69 + 0.03 g/dl, fats- 1.94 + 0.13 g/éHDHM traced to 146 neonates and
observed significant increase (p<0.005) in all esgpbmetric parameters over 6
weeks. Negative correlation observed between mearordgestational age and
protein content (p value = 0.023) and between poatrday of milk donation and
zinc, energy, protein and fat content (p value 328, 0.032, 0.021, 0.049). Positive

correlation between protein content and averagen gai all anthropometric



parameters, with statistical significance (p<0.@ported. Gestational age at birth had

positive effect on weight gain while maternal ageé la significant negative effect.

Conclusion: The nutrient composition of PDHM in normal expectadge of human

milk reference values. Positive impact on shonmntgrowth of infants at 6 weeks.
Lower donor gestational age and early postnatal-dajgh protein content- greater
increase in anthropometry. Other factors affecgjragvth- gestational age at birth and
maternal age. Decreased incidence of NEC/Sepsistesiduration of hospital stay

and increased breastfeeding rates at discharge.

Keywords: Pasteurized donor human milk, micronutrient, magteent, growth

outcomes
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INTRODUCTION

Human milk is critical for the optimal growth andewvklopment of the
newborn infants because of its various benefits tenm of immunological,
gastrointestinal and neurodevelopmental functidl)s Kluman milk (MOM and/or
PDHM) protects against necrotizing enterocolitid asepsis due to its essential
immunologic components with anti-infective propestiespecially in preterm infants.
The human milk microbiome comprising of commensal arobiotic bacteria plays
an important role in infant gut colonization. (2¥HO and UNICEF recommend
exclusive human milk feeding for the first 6 montb$ life, with continued
breastfeeding for 2 years of life or longer (3).

Global prevalence of exclusive breastfeeding imntg less than six months
has increased significantly from 34.0 % in 20124® % in 2023 (4). In India,
according to the National Family Health Survey (N&HS 5 2019-2021) conducted
by the Ministry of Health and Family Welfare (MoHHW53.7% of the infants below
the age of 6 months are exclusively breastfedTbg World Health Assembly set a
global target of increasing exclusive breastfeedorginfants under 6 months to at
least 50% by year 2025 (4,6).

The World Health Organization recommends use ofepaized donor human
milk (PDHM) as the next best alternative feedindiapwhen mother’s own milk is
not available (7—11). This recommendation is suigabby guidelines published by
the American Association of Paediatrics and theopean Society for Paediatric
Hepatology, Gastroenterology and Nutrition (8). tBaszed donor human milk
(PDHM) is distributed through human milk bank whesgstematic collection,
pasteurization, storage and distribution of humaitk ns done. (10). Several

systematic reviews and meta-analysis have demdedtrhe benefits of PDHM
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especially in low birth weight (LBW) infants. PDHM reported to decrease feeding
intolerance, improves growth and neurodevelopmedt gecreases the incidence of
necrotising enterocolitis, late-onset sepsis, bnopalmonary dysplasia (BPD) and
retinopathy of prematurity (ROP). PDHM has also rbessociated with reduced
duration of hospital stay and improved maternaabtfeeding rates (12).

PDHM is reported to be associated with poor growtimpared to other
alternative feeding options in preterm infants.{24). Several studies have reported
that the preterm infants fed with PDHM have no #igant difference in gain in
weight, length and head circumference at dischawhpen compared to preterm
formula fed infants (19,21,22,25-30). These obsmma raise concerns about the
long term outcomes of the babies fed with PDHM. Ppberer growth may be related
to the nutrient composition of donor human milk.

Several studies have reported the micronutrient amdcronutrient
composition of human milk (3,8,31-34) but the sésdon nutrient composition of
donor human milk are limited especially in IndidnéTmacronutrient composition of
PDHM has been more frequently studied and repatedompared to micronutrient
composition (35). The composition of PDHM is vateallue to wide variability of
donors, milk banking and storage process. Donoragcheristics such as lactational
stage, gestational age and maternal diet resuliriations in the PDHM composition.
Other factors which affect the PDHM composition greblems in the methods of
milk collection such as incomplete expression @fast milk leading to loss of fat and
processes involved in human milk bank such as pgplnixing, multiple container
transfers, pasteurization and storage. The vanstio the protein content can be
justified by the fact that preterm delivery and #tege of lactation significantly affect

the levels of protein in human milk (36).
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A milk flow process can be established to traceptteterm infants receiving a
pooled PDHM sample collected from a set of donortheis. Analysis of the
macronutrient and micronutrient content of this lpdd®DHM sample can be used to
assess the growth outcomes of the infants receihirsgsample of PDHM (36,37).
Information regarding the donor mother charactiedsis a strong predictor of
nutrient composition and in turn can define theaghooutcomes.

Knowledge about the nutrient composition of PDHMIwelp to improve
preterm feeding practices including implementatdvarious fortification strategies
(38). It also helps in developing new strategied mitiatives to improve the quality
of milk banking processes. Since studies on nutre@mposition of donor human
milk is limited especially in India, the presenudy was planned to analyse the

micronutrient and macronutrient composition of pastzed.
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Aims & Objectives

AIMS & OBJECTIVES

Primary Objective:
To analyse the micronutrient composition of pasteurized pooled donor human milk

(DHM)

Secondary Objectives:

1) To analyse the macronutrient composition of pasteurized pooled donor human milk
(DHM)

2) To assess the effect of consumption of pasteurized donor human milk on:

- Growth of infants at discharge and 6 weeks of life

- Incidence of Necrotizing Enterocolitis and Sepsis

- Duration of NICU stay

- Method of feeding of neonates at discharge
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Review Of Literature

REVIEW OF LITERATURE

Human milk, which is optimum for survival and dey@inent of the newborns
lowers the incidence of necrotizing enterocolitetjnopathy of prematurity, and late-
onset sepsis in preterm infants (3). Additionaityjmproves neurodevelopmental
outcomes and reduces the number of rehospitalimtia the 1st year of life.
Premature babies that are fed human milk are krtowrave decreased incidences of
insulin resistance and metabolic syndrome when gatyto adolescence (39). Given
the importance of human milk for a child's survieal well as healthy growth and
development, the World Health Organisation (WHOX adNICEF recommend
starting breastfeeding within an hour of delivegkclusive breastfeeding (EBF)
during the ¥ 6 months, and continuing with breast feeds tilleaist 2 years of age
(40).

Globally, the percentage of infants receiving obigast milk during the first
six months of life has risen to 48% in 2023, neaglgching WHO's objective of 50%
by 2025. The Global Collective of Breastfeedingabbshed a 2030 goal of reaching
70%. According to survey data gathered between 201b 22, 46% of newborns
were initiated with breast feeding within an hour delivery, compared to the
objective of 70%. By the time a child turns oneryela, 71% of them are breastfed
and by 2 years of age, 45% are breastfed. Exclusiwastfeeding rates increased in
70 of the 100 nations whose Global Breastfeedimyedard data had been updated.
22 countries showed a rise of over ten percentageg(4).

According to NFHS 5, the percentage of Indian itdamder 6 months of age
who were breastfed exclusively increased to 63.7rém 57% as per NFHS 4.
Compared to rural areas (62.9%), it was higherrban areas (66.2%). Chhattisgarh

(71%), Haryana (69.5%), and Jharkhand (64.7%) Iglteh percentages of exclusive
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breastfeeding than the national average of 63.7%a$ lower in Meghalaya (23%),
Manipur (24.5%), West Bengal (25.4%) and Uttarakhéb.5%) (41). According to
NFHS-5 (2019-2021), the prevalence of exclusiva$iréeeding in the first 6 months
of life in the state of Karnataka was 61%, compaoe84% as per NFHS-4 (42n a
descriptive study on infant and young child feedomgctices in the city of Belgaum
by Khanna et al., it was noted that the prevaleiagarly initiation of breast feeding
was 64.89 % and the prevalence of exclusive bifeasling in the first 6 months of
life was 65.95% (43).

COMPOSITION OF HUMAN BREAST MILK (44)

Growth and neurodevelopment in neonates is promioyethe ideal composition of
human breast milk.

Human breast milk contains-

Water: 87-88%

Carbohydrates: 7% (60-70 g/L)

Protein: 1% (8-10 g/L)

Lipids: 4% (35-40 g/L)

MACRONUTRIENTS:

1) Carbohydrates

Carbohydrates constitute the predominant macramitivithin human breast
milk, playing a vital role in nutrition and suppoig the intestinal microbiota.
Lactose, the major carbohydrate, undergoes digetdwilitated by lactase located on
the brush border of the small intestine. Followitagtose, the next abundant
carbohydrates are human milk oligosaccharides (HMUO®y impede the attachment
of microorganisms to the intestinal mucosa, therebwferring protection against

gastrointestinal infections. (45)
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2) Proteins
Casein and Whey are the primary proteins founduimam breast milk. Casein is
present in a micellar structure in the stomachl@ts or curd while whey exists in
a liquid state and undergoes easy digestion. Matille typically maintains a
whey/casein ratio of 60:40. The proliferation otgrtially pathogenic bacteria is
inhibited by lactoferrin and lysozyme, while immghabulin A (IgA) shields the
intestinal mucosa and leads to bacterial destnu¢8¢82,46,47).

3) Lipids

Fat is the second abundant macronutrient and @layeyy important role in the
development of the central nervous system andaetis major component is
triglyceride (95%—-98%) and also contains 2 esskfatity acids, linoleic acid and

alpha-linolenic acid (8,32,46).

GROWTH FACTORS:

1) Epidermal growth factor (EGF)

It is essential for the maturation and healinghef intestinal mucosa. It stimulates
the enterocyte to increase DNA synthesis, cellsitivi, water and glucose absorption
and protein synthesis. Heparin-binding growth fadqtdB-EGF), a member of the
EGF family, causes resolution of damage followingdxia, ischemia-reperfusion

injury, hemorrhagic shock / resuscitation injurgdanecrotizing enterocolitis (3).
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2) Brain-derived neurotrophic factor (BDNF) and Glial cell-line derived

neur otrophic factor (GDNF)

There is impairment of peristalsis in the preterat ghich is enhanced by these
growth factors. These growth factors along withia®yl neurotrophic factor (CNTF)
are present in human milk upto 90 days after {Bjh

3) IGF-I and IGF-II

These along with IGF binding proteins and IGF-sfiegroteases are found in human
milk, their levels being the highest in colostrufollowing intestinal damage due to
oxidative stress, they help in survival of entetesy(3).

4) Vascular endothelial growth factor (VEGF)

Angiogenesis is regulated primarily by the relate®pression of VEGF and its

antagonists. Pulmonary immaturity, supplementalgexyand negative regulation of
VEGEF lead to dysregulated vascularization of thmaeand hence, human breast milk
is known to provide protection against RetinopatifyPrematurity. Its levels are

highest in colostrum (3).

IMMUNOLOGICAL FACTORS (3) :

1) Cells like Macrophages and stem cells — They heljgrotection against infection,
regeneration and repair.

2) Immunoglobulins like IgA, slgA, IgG and IgM

3) Cytokines like IL6, IL7, IL8, IL10 , INF-gamma ankNF-alpha

4) Chemokines like G-CSF and MIF (Macrophage Migratatyibitory Factor)

5) Antimicrobials like Lactoferrin and Lactadherin
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HORMONES (3):

1) Erythropoietin - Erythropoiesis and intestinal depenent

2) Calcitonin - Development of enteric neurons

3) Leptin and ghrelin — Regulates the appetite and BMihfants.
4) Somatostatin - Regulation of gastric epithelialvgito

5) Adiponectin — Decreases inflammation and BMI o&imit

MICROBIOTA:

Breast milk microbiota contains a large number meécific bacterial species
with antimicrobial properties and health benefitsch include beneficial, commensal
and probiotic bacteria. The major bacterial spedietong to Lactobacillus and
Bifidobacterium (32,33,48,49).

BENEFITSOF HUMAN BREAST MILK

BENEFITS FOR HEALTHY NEWBORNS (50,51):

Provides optimum nutrition for growth and developin@and acts like the first
immunization for the baby.

Provides protection against common infective clolth morbidities. Exclusively
breastfed infants are 14.2 times less likely toehdmarrhoea, 3.6 times less likely to
die from respiratory diseases and 2.5 times lésdylito die from other infections

compared to non- breastfed infants.

Immunological benefits as it contains microbiotattthelps in development of
immunity which protects and promotes gut, lung arain health. It also protects
against allergic disorders like asthma and atoprongtitis.

Results in optimum neurodevelopment as it contagasactose, taurine and
docosahexaenoic acid (DHA)

Long term protection from cardiovascular and melialubseases.
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BENEFITS FOR PRETERM AND SICK NEWBORNS (39,50,52,53

- Decreased incidence of LOS

- Prevents NEC

- Reduced incidence of ROP

- Reduced incidence of hospital readmissions andidaraf hospital stay
- Better neurodevelopmental outcomes

- Decreased feed intolerance

- Earlier achievement of full enteral feeds

DONOR HUMAN MILK

According to the World Health Organization, donamtan milk is the first
alternative when mothers own milk (MoM) is unavhl&a for infant feeding
especially low birth weight infants (8—11,54). Thexommendation is also supported
by the American Association of Paediatrics and Eneopean Society for Paediatric
Hepatology, Gastroenterology and Nutrition. Donamian milk is expressed by a
mother and processed by a human milk bank so ttltanibe used by a recipient that
IS not the mother’s own baby (8).

Origin of the concept of donor human milk was frdre early practice of wet
nursing, where infants were breastfed by friendigtives, or strangers. The choice of
the nurse was thought to be important as it wae\ved that infants inherited the
physical, mental and emotional traits of their wmirse. Theodor Escherich
established the first human milk bank in 1909 irnfia. The second one opened in
the next year in Boston, followed by more throughitne United States and Europe

during the 20th century (55).
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The first human milk bank in India was startedha year 1989 by Armida Fernandez
at Sion hospital, Mumbai after which their numb@eased throughout the country
(9,54).

Donation of breast milk should be done freely amguntarily. It should be
understood that this milk would be utilized for etlbabies admitted in NICU without
monetary benefits to the donor (10).

THE HUMAN MILK BANK

A significant number of newborns, especially pramatnewborns, are not
able to receive sufficient quantity of their motsiemilk due to different reasons.
Human milk banks collect, screen, pasteurize, asttilobute donated breast milk to
in-hospital as well as outpatient recipients. Ulsudhe collection, storage, and
processing in a human milk bank follows establispexiocols. (10)

The main function of milk banks is to function astarehouse of donated milk
so that it can be accessed when needed. Milk baaksve milk from donors, process
it, and store it until utilization. Most commonlyilinfrom multiple donors is pooled,
although some banks pool milk only of individualndos (single-donor banks).
Usually, milk provided by milk banks has undergopasteurization. Once
pasteurized, milk is placed in small (100-150 mahtainers and is stored in a frozen
state for up to 1 year depending on local guidslifi®).

CLMC provides all the hospitalized mothers with gdete lactation support. (10).
The requirement are as follows:

1) INFRASTRUCTURE (10)

i. LOCATION- PDHM provision for high-risk infants in the nedakunit is the
main objective of human milk bank. It is ideal tw&te the milk bank near or

preferably within the neonatal unit.

Page 11



Review Of Literature

ii. SPACE - The guidelines specify that a minimum of 250 squéeet of

partitioned space is required. Ideally, the follogvareas should be included:

- Administrative area: for enrolment and screeningafors.

« Counseling area: for registration and counselingsisas with lactation

management counsellors.

« Milk expression area: equipped with stations fortlmes to express milk

privately, with electric breast pumps.

« Cleaning/autoclave room: located adjacent to tHk exipression area.

« Milk processing/storage area: Furnished with neargssquipments, including
a water bath, a 190L refrigerator an electronidisganachine, a 400L deep

freezer as well as laminar airflow.

« Microbiological laboratory: necessary for condugtinultures and tests to

ensure the safety of processed milk.

- Milk storage area: has a 400-litre vertical and-B06 horizontal deep freezer

for storage of milk after pasteurization.

These facilities are essential to guarantee safietlensure good quality of milk as
well as the efficient running of human milk banks.

2) EQUIPMENTS REQUIRED (10)

Pasteurizer/Shaker Water Bath
= Deep Freezer

= Hot Oven /Autoclave

= Containers

= Refrigerator
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= Breast Milk Pump

3) POWER SUPPLY (UN-INTERUPPTED) / GENERATOR (10)
Each milk bank must have a reliable backup pow@plsusystem, such as a
generator or inverter, to ensure uninterrupted atyper.

4) ADDITIONAL PREFERRED EQUIPMENT - This category emopasses an

infrared spectroscopy-based milk analyser. (10)

5) STAFEF AND ADMINISTRATION - A group of experts shalibe assembled by

human milk banks to supervise general developmahbaerations, comprising:

» Director

» Milk Bank Officer/Chief Operating Officer

« Lactation Management Nurses

* Milk Bank Attendant

* Microbiologist

* Receptionist/Record Keeper

6) FUNDS - The overall cost approximation of settirgand running a milk bank

can be summed up to 18 lakh +/- 3 lakh per annwhudimg salaries of the staff
(10).

7) HEALTHY DONORS - Healthy lactating mothers who wdube willing to

donate (10).

FUNCTIONS OF CLMC (10) :

STEP 1: SCREENING OF DONOR MOTHERS
» The mother must meet the donor eligibility criteria
» Breast milk donation must be voluntary without amgentives provided.
» History taking and detailed examination of the bteahould be conducted to

check for skin or breast lesions.
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>

>

STEP

1)

2)

Informed written consent should be obtained.
Negative results in serological testing for HIV philis and hepatitis need to

be obtained.

2: MILK EXPRESSION AND COLLECTION

Breast milk can be expressed using one of two nakstho

Manual: This technique improves the oxytocin reggoand milk ejection
reflex and is more gentle than using a breast punip.the duty of lactation
counsellors or nurses to instruct mothers in thefanand expression.
Electric breast pump: Hospital-grade electric brgaumps employ a funnel
shaped attachment that covers the areola and niaptethey work on the

basis of vacuum.

Key Guidelines:

>

All expressed milk needs to be properly labelledhwhe necessary details,
such as identity of the lactation counsellor orseurthe mother's specific
identification number, the donation and collectitate, and the location.
Logging of Donor Human Milk (DHM) should be condedt which involves
recording the volume of milk and identifying poteht sources of

contamination.

STEP 3: MILK PROCESSING

1.

Storage prior to pasteurization

» DHM needs to be stored right away in a deep freaze20 °C.

» MoM that is meant to be fed within a day shouldkiegt in a refrigerator with a

temperature control between +2 and +4 degreesuGelsi
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» If MoM is not going to be used right away, it shdie moved to a different deep

freezer and kept at -20 degrees Celsius withind24h

2. Thawing of milk

» DHM that is frozen needs to be refrigerated fdeast 24 hours, or overnight,

until the milk reaches 4 degrees Celsius.

» Alternatively, it can be thawed in a large contaioBwarm water as long as
the water temperature stays above 37 °C and stegss faom the lid to avoid

contamination when spills occur.

» Microwave ovens should never be used for thawingthey can destroy

immunoglobulin A and other antibacterial properties

» Proper documentation of the thawing date and tisneequired, and thawed

milk should never be refrozen.
3. Pooling and Aliquoting of Milk

» Raw DHM bottles are taken from the refrigeratortthe processing room for

pooling and subsequent pasteurization.

» Following stringent aseptic measures, milk aftesling is separated into clean
containers in specified volumes based on bottkessiz the presence of laminar

airflow.

» DHM undergoes microbial contamination testing teed®ine its suitability for
consumption, with tests conducted both prior tot@agzation and following

it.
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STEP 4: PASTEURIZATION

» Pasteurization removes bacteria while maintainingstmof the beneficial
components of milk. This process helps retain Vitaf levels, prevents lipid
oxidation, and deactivates CMV and HIV, as welkeiminating most harmful
bacteria in breast milk.

> There are two methods of pasteurization: Low Tewmupee, Long Time
(LTLT) and High Temperature, Short Time (HTST).

> Itis recommended to utilise the Holder’s pastaiiis procedure, also known
as the LTLT heat treatment, for CLMC. In order to tthis, DHM must be
heated to 62.5°C (x0.5°C) and maintained there3fbminutes. The milk is
then quickly cooled to reduce heat-induced nutritioss and to create a
thermal shock that speeds up the death of micrabdsstops the formation of

spores.

STEP 5: TESTING OF DHM AFTER PASTEURIZATION
STEP 6: DHM STORAGE AFTER PASTEURIZATION

> After pasteurisation, the milk needs to be kep2@tC in a deep freezer.

» Preservation of the milk can be done up to 6 months

STEP 7: DISPENSING OF PROCESSED MILK
It is advised to thaw DHM by placing it in a refeigitor for a maximum of 24 hours at

+4°C. Prior to using it in the wards, it needs éolvought to room temperature.
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COMPOSITION OF DONOR HUMAN MILK

MACRONUTRIENTS

Valentine et al. combined milk from three to fouundrs per pool from five
different HMBANA milk banks to create pools of DHMhey discovered that while
there were some minor differences in the fatty aid amino acid profiles between
pools, the stage of lactation had an impact (3@stéurisation majorly lowers the
macronutrient composition of DHM, with proteins afals being the significantly
affected components and lactose showing a minarctemh. Thus, the fall in lipid
content is the main cause of the decrease in emerggnt.

Several studies indicate that pasteurization gigamtly reduces the
macronutrient content of DHM, with lipids and priote being the most affected
components, while lactose shows a slight reducfitverefore, the decrease in energy
content primarily stems from the reduction in ligidntent (36). According to Vieira
et al., the mean fat and protein contents in 57 hawman milk samples notably
decreased (5.5% and 3.9%, respectively) after passion. Furthermore, it was
observed that different feeding methods such ashone infusion (resulting in 40%
more loss of lipids and 10% more protein loss) gravity bolus feeding (resulting in
an additional 5% loss of lipids and 3% loss of eimad) resulted in significant nutrient
losses (35). A study by Castro et al. on PDHM fegsliusing 5 Fr Ryle’s tubes found
that longer infusion times resulted in greater ieuatrlosses. There was no loss of
nutrients in milk fed via gravity bolus method, wias major fat loss and consequent
energy loss with a fall of 8%, 11% and 29% was se#im milk given over a period
of 30 minutes, 1 hour and 4 hours respectively).(&@rcia Lara et al. in his study on
frozen breast milk (34 samples) observed that &ctand nitrogen content mostly

stayed intact following pasteurization, althouglerthwas a noticeable decrease in
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lipid (3.5%) and calorie content (2.8%) (57,58).whas also noted that Holder's
pasteurization did not significantly affect carbdhgtes, as confirmed by various
analytical techniques (30). The antioxidant cagacé&n be reduced by freezing,
thawing as well as pasteurization processes in 88. Total fat in PDHM was
reduced by 6.3% due to the additional effect otgaization and 90 days of frozen
storage. Compared to carbohydrates and proteiksdHg), fat has a higher caloric
density at 9kcal/g. Therefore, the loss of fat gigantly impacts the energy content.
(57,58). Czank et al. found that maintaining a #mectemperature during
pasteurization was more critical than the duratainheat exposure for protein
bioactivity preservation in milk. They observedttleaen a minimal temperature rise
from 58°C to 59°C had a more pronounced negativpagh on protein activity
retention compared to similar variations in thediud time. Pasteurization primarily
targets bacterial inactivation through heat butlireader thermal effects also induce
protein denaturation. Freezing can affect the ralk oonstituents by disrupting the
integrity of the membrane of fat globules, leadingcream separation. Additionally,
freezing can affect protein characteristics sucthasstability of casein micelles and
the whey protein’s quaternary structure (59).

BIOACTIVE COMPONENTS

Ahrabi et al. in their study demonstrated thatdéatin and secretory IgA
levels were not affected by storage in freezeufoto 9 months. The study evaluated
the levels of these components in samples of ratmt had never been pasteurised
using the enzyme-linked immunosorbent test (ELIGR).

The levels of bioactive constituents in milk aréesdd after pasteurisation;
their concentrations are typically higher in cotast than in mature milk (38,61-63).

It mainly lowers immunoglobulins, lipoprotein lipgsbile salt-stimulated lipase, and

Page 18



Review Of Literature

amylase levels. Pasteurisation has no effect oreteds of glycosaminoglycans or
oligosaccharides (54,57,59).

MICRONUTRIENTS

A limited number of studies have reported regardiagfew of the
micronutrients and there is lack of literature abdhe vitamin and mineral
concentrations in PDHM. Therefore, this is a cruftedd for more research (36).

Human milk has a constantly changing compositionndua meal, during the
day, and when a mother is lactating. For theseoreasghe banks usually combine
milk from several donors in order to minimise exies variance. Studies have
shown that pooling milk from multiple donors carfphdistribute the components of
the milk evenly throughout the aliquot. Less vaoiatwas found in the concentrations
of insulin and IgA in milk including more than twoeooled donors, according to
Young et al. who examined the consequence of malkklpooling methods on the
levels of bioactive compounds in milk. The findirgi®owed that insulin and total IgA
levels were lower in single-donor pools than inseavith two or more donors (p <
0.05). As a result, bioactive components in donatdtk were optimised, and
compositional variability in created DHM pools waecreased (54,64). Another study
by Young et al. determined DHM pools to have lowmotein and calorie
concentrations than is typically assumed. Thessively low concentrations must be
taken into consideration while supplying DHM to timéants in NICU. The study
looked at how milk donation timing and pooling pedares affected the energy, zinc,

and macronutrient concentrations in the resultiktivDpools (64,65).
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EFFECT OF DHM ON INFANT GROWTH

Infants fed the donor milk supplement had a tremdards slower weight
gain than those administered a formula supplenaearding to a study by Colaizy et
al. The reduced protein content of donor milk coredato what VLBW neonates
require could be one reason for the slower growatbsr observed in these newborns.
Intake of protein has a linear relationship witletprm infant growth. VLBW babies
fed human milk have a protein deficit in the fifstv months of life, even though
women who give birth prematurely and frequently tsenan milk fortifiers have
milk with a greater protein content (65). Arsanogtual. calculated this deficiency to
be between 0.5 and 0.8 g/kg/day based on a coroparetween expected and actual
protein consumption for VLBW babies (66). If dieitee adjusted to ensure enough
protein intake and this relative protein shortagy@entified, growth can be optimised
in donor milk specifically. Diets using PDHM may bmked to more growth
difficulties than diets including mother's milk. &a& care is needed to fortify foods
with protein and calories so that the advantagestmiman milk diet can be obtained
without compromising growth (65).

In a retrospective analysis study, R Chowning etaaked at how human
donor milk affected 550 VLBW infants' postnatal wtb and prevented NEC. The
study discovered that the use of DHM led to reduse@jht and head circumference
growth rates at discharge (14). Lloyd M. et al.evlsd similar results in 2019 when
they compared mother's milk to PDHM. They discoder¢hat the group
supplemented with mother's milk gained more weiddter at 34+1 weeks
postmenstrual age than the group supplemented WIEHM but the group
supplemented with PDHM showed clear catch-up grdwtldischarge. There was no

noticeable variation at an age of 12 months betvtleewo groups (25).
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Lucas et al. conducted a study to determine theaainpf feeding style on
growth not only during the neonatal stage, but alsdng late infancy and youth.
During the neonatal stage, these neonates wer@mdyndissigned to receive either
formula feeds or DHM feeds as a supplement or ais tnly diet. Follow-ups were
done at nine months, eighteen months, and betweeagdes of 7.5yrs and 8 yrs. It
was discovered that groups of infants receiving DH&I a slow gain of all the
anthropometric in the early newborn phase than ggaeceiving preterm formula.
However, there was no difference in the measureantfiropometry at nine or
eighteen months or between 7 and a half and &yegher groups (26).

Brownell et al. also investigated the associatietween PDHM, one's own
mother's milk, and preterm formula feeds on grovettes. The data show that every
ten percent increment in PDHM consumption redubedniean weight gain velocity
by 0.17 grams/kg each day. Furthermore, as PDHMswoption rose, the mean
variability in the z-scores decreased, but improagsdhe percentage of formula intake
increased. Finally, it was observed that PDHM caomgtion and the average rate of
rise of HC had a negative correlation (15).

In a setting of VLBW infants, a retrospective caseatrol study carried out in
2012 by Giulliani F et al. evaluated the short-tdremefits of MOM as the only diet
compared to PDHM individually in terms of anti-iof@us properties, gain in
anthropometric parameters, tolerance of feeds, epten of prematurity
complications. The study interpreted no major dédfeee in clinical outcomes
between the 2 groups. There happened to be ontyad, sron-statistically significant
variation in growth seen favouring MOM (67).

An observational study did a comparison betweeriifiesdt MOM and

fortified DHM in newborns with < 32 weeks of gestatal age. This included a
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period of exclusively feeding with human milk fraime end of parenteral nutrition to
the transition to formula. Infants that receivedledst 80% mother's milk gained
weight faster than those who got less than 20% enstimilk, and weight increase
was related to the amount of mother’s milk inta®)(

In a study of 244 neonates with gestational age) wwdeks, Schanler and
Richard et al. compared neonates who were fed I to infants who were fed
MOM plus PDHM from mothers who had preterm birthsvtOM plus PT. A human
milk fortifier was introduced at a daily milk intakof 100 mL/kg. In the PDHM
group, 17.7 % of infants were moved to PT due tml@guate growth, whereas none
were switched in MOM group. Additionally, it wassdbvered that while head
circumference gains were the same in both the DHi preterm formula (PF)
groups, the weight gain velocity differed and wesager in PF group (68,69).

In comparison to VLBW neonates in whom <50% of tb&l volume was
MOM, a study by Piemontese et al. revealed thatemtgr amount of lean mass
deposition at term corrected gestational age waergbd in VLBW neonates fed
MOM at > 50% of the volume of total milk (70).

Research has shown that preterm newborns suppledhenth fortified
donor milk gained less weight than infants fed ooly fortified mother's milk.
According to a report, babies with birth weightsdan 1000 g gained weight more
slowly in the initial 2 month and had a lesser score in tests on cogrnititime ' 2
years of life if they were fed >50% PDHM supplenseirt comparison to neonates
given only MOM (68).

An observational study comparing MOM vs. PDHM cangtion in 90

extreme premature neonates delivered in Gothenldmgeden between 2013 and
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2015 found that all the anthropometric z scoreg8tlays of life showed a positive
correlation with unpasteurized mother’s milk (71).

In their study, Mol et al. examined the compositannfants both preterm as
well as term and the effects of MOM and pretermmigla. They found that, at term
CGA, the neonates who were fed MOM had a body roasgosition identical to the
term infants (70,72).

Jacopa Cerasani et al. published a review in 202Q looked at the
association between MOM and preterm newborn groamd composition. The
analysis covered 91 articles over a 11 year pdrmu 2009 to 2020 and found that
the category of neonates who consumed > 75% MOMahhidher drop in z scores
for weight starting from the time of birth till disarge than the category that
consumed less than 75%. When the kind of milk (MQMQHM, or mixed) was
examined, a tendency developed towards greateftences of growth retardation in
newborns at the time of discharge among thosengettv5% PDHM in comparison
with those getting >75% MOM or a combination of the. In late preterm newborns
on a pure human milk diet, there was a signifiedfect of MOM consumption on the
adipose deposition in the body. This correlatiocréased as the neonate achieved a
term CGA. (72).

In Li et al.'s RCT, mostly formula-fed infants wh&gd more than the
exclusively human milk-fed group at term adjustepe,aand their higher rate of
variation in z scores for weight during the studgswassociated with higher non-
adipose tissue mass deposition. There was no §tdbkshed between consumption
of PF feeds and increased adiposity at term ag&3).2

Beliaeva et al. investigated growth outcomes andpmsition of the body in

premature newborns, categorising them into threes based on feeding type. The
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authors found that body weight, length, HC and €@ischarge were lesser in purely
MOM fed premature infants than in formula-fed in&anSimilar variations were

found in premature infants who only received MOMsus newborns who received
both MOM and PF. However, there was a favourabilecebn lean body mass and
growth outcomes in MOM fed neonates. In contrasilypcomposition analysis

revealed that formula-fed premature newborns hkmiger amount of lipids in body

mass compared to infants who were exclusively M@M (74).

Another retrospective study, conducted by Kim L @ipin 2017 reviewing
132 infants of birthweights (BWs)<1500g and geetal ages < 32 wks, studying the
impact of feeding DHM exclusively on growth outcasrend morbidity of premature
neonates during hospital stay reported, lower whfeanthropometric measures in
PDHM group as compared to PF group on achievingefiteral feeding of 130ml/kg,
but showed similar growth results at 36 weeks PXIA) (

Quigley et al in 2019 conducted a meta-analysigeve\xcomparing formula
v/s PDHM for premature neonate feeding reportetl Ptrafed neonates were found to
regain all anthropometric measures quicker and laés@ greater rates of rise in the
anthropometric measures than the neonates who fedré®DHM but resulted in
higher incidence of complications like NEC subsetlye(18).

Dempsey et al in 2019 conducted a systemic reviessaralomized and quasi
randomized trails comparing preterm DHM v/s term NDHo study the resulting
growth and development seen in VLBW infants andregal no literature evidence to
demonstrate the effect of pooled preterm PDHM oomtjn outcomes in preterm
infants. Lack of preterm milk secretion and colieatin milk banks along with

routine practice of pooling term and preterm mitkmilk banks along with processes
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like pasteurization altering the milk compositioefdre distribution were major
obstacles identified (75).

Some studies showed a positive impact of PDHM engitowth outcomes.
Verd et al. investigated the eligibility of a comation of MOM and any quantity of
PDHM, as opposed to formula feeds. Starting fromhbiill discharge, no major
changes in the anthropometric measures of neoonatessiming DHM as compared to
those consuming formula were noted (76). Visuthkahet al. compared the growth
following discharge, fat mass, and metabolic outesmwf AGA neonates as compared
to SGA neonates given a purely human milk dietzt8 months (visit 1) and 22
months (visit 2) of CGA. The study revealed that ®GA group gained the same
amount of weight as the AGA group from dischardfevisit 1, and that the BMI z-
score increased considerably from visit 1 to \@sieven after accounting for GA and
diet at discharge. They concluded that, at twosyehlage, SGA preterm infants who
only received human milk displayed greater comp@mgagrowth with the adipose
tissue content being constant (72,77).

Sisk et al. conducted a similar study to evaluhte ¢hances of NEC and
growth in premature newborns provided predominaMi®M, DHM, or PF, and
reported that MOM and DHM feedings, consumed tilC&A of 34 weeks were
related to decreased NEC rates without disturbimg growth. There were no
variations detected in the growth parameters starftiom birth till discharge (27).
Connor et al. and Morley et al. found that a corabon of MOM and fortified DHM
outperformed formula in terms of rise in weight ad€ (61). Adhisivam et al.
conducted a RCT in the Southern India in 2018 terdeine the effect of PDHM on
80 healthy premature neonates randomised into @pgre fortified and unfortified

PDHM. The study reported similar growth outcome$ath the group on following
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them up till discharge or for 28 days, whichevemeasooner (78). Fang L et al
analysed the impact of preterm PDHM on tolerancteefls, growth parameters, and
major morbid conditions in LBW newborns. No diffeoe in increase in weight per
day or increase in HC per week was observed in Béttand PDHM group proving
preterm DHM does not alter the outcome of growtlowever, the hospital stay
duration and duration of achievement of completéerah feeding was lower in
PDHM group (28). Similar findings were reportedresearches by Costa et al. and
Canizo Vazquez D et al. (19,79). Hoban et al. unattiple level models of increase
in length to analyse the variations in z scoregmifwvth both short and long term
depending on amount of PDHM or formula consumedhim F' 4 weeks of life.
Weight and length Z-scores declined during the #eohiperiod in hospital, however
all indicators increased after discharge. Shortitgrowth correlated positively with
duration of stay in hospital and GA at birth. A @aier amount of PF and not PDHM
resulted in lesser fall in the trajectories of gtiovbut the type of feeding did not
impact development in the long run, hence concldimat PDHM did not affect
growth - both short term and long term (20). Durthg NICU hospitalisation, the
length and weight z-scores of VLBW newborns de@dasvith no association
observed with the volume of PDHM consumed but wlitiectly proportional relation
between the volume of formula consumed and z scofesnthropometry. It was
observed that the growth parameters showed an tabaniation to rising trend of z
scores irrespective of the type of feeding in hiadpHence, use of PDHM has been
promoted to ensure long term growth and preventctimeplications associated with
the use of formula. It is believed that larger nemlof studies are required to

confidently state the long term effect of feedingBX¥V newborns with PDHM (20).
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The AAP promotes the use of PDHM over PF when M@Mat adequately
available and a supplement is required. Bramet.'stsaudy presents strong evidence
in favour of this proposal, demonstrating that DM not have a deleterious effect
on newborn growth velocity. The growth of non-héalzed newborns fed only
PDHM or PDHM additional to MOM was observed to lgnfficant and the PDHM
was also tolerated properly (80). Recent studie® Ishown excellent growth results,
which could be attributed to both increased congionpof PDHM with improved
nutritional composition and the use of fortificatistrategies (81).

When standardised fortification was used, the matentent variations were
not taken into consideration due to which few stadilemonstrated a lower growth
rate in PDHM fed VLBW infants. It was noticed thatants who were fed MOM or
PDHM both attained the expected increase in weafiiii8 to 20 g/kg everyday when
PDHM had been supplemented using targeted fortifica Hence, when PDHM is
utilized with individual fortification, it resultsn adequate growth in the VLBW
newborns (82).

NECROTIZING ENTEROCOLITIS

Necrotizing enterocolitis (NEC), a potentially fiastandition primarily affects
the infants. The death rate in NEC might reach 50%e pathophysiology of NEC
involves intestinal inflammation that gives rise tmcterial invasion, cellular
destruction, and necrosis of the intestine. As N€sens, there may be an intestinal
perforation that results in sepsis, peritonitisgd aven death. Prematurity, formula
feeding, and bacterial dysbiosis are all recognisg#dfactors. Infants with NEC had
an average postmenstrual age of 30-32 weeks. NED appears in the second or

third week of life, though in VLBW infants, it casmppear as late as three months.
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Necrotizing enterocolitis presents with a wide marmd nonspecific, mild signs and
symptoms.

Parents frequently report gastrointestinal symptamthe infants including
nausea, vomiting, diarrhoea, and an increase inoralmhl circumference.
Additionally, infants may have blood in their fascéAs the illness worsens, the
patient may exhibit systemic symptoms includingrm&s and non-responsiveness
that are linked to circulatory collapse and respmafailure. Abdominal distention,
abdominal pain to palpation, visible intestinal pep reduced bowel sounds,
abdominal wall erythema and palpable abdominal nasssome of the physical
examination findings. Reduced peripheral perfusiairculatory collapse, and
respiratory failure are the important systemic ifmgs. (83). The most crucial test
needed to diagnose the condition is an X ray abdothat includes left lateral
decubitus and anterior-posterior views. Diagnosis hecrotizing enterocolitis
includes findings of dilated bowel loops, pneumetastestinalis, and the presence of
portal venous air. Pneumatosis intestinalis is ahggmomonic condition for
necrotizing enterocolitis, characterised by theiaisation of air within the intestinal
wall. Air in the portal vein is not always preseniit when seen it is a poor prognostic
marker. When there is a perforation, the abdomey shaw free air (84). The results
of blood investigations reveal three biochemical@malities of metabolic acidosis,

hyponatremia, and thrombocytopenia (83).
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Management (85) :

1. Suspected NEC (Bell's stage 1) — supportive cane¢led.

2. Proven NEC (Bell's stage 2) - total parenteral itiotr, nasogastric
decompression, and antimicrobial therapy. In catet do not respond,
surgical management is indicated.

3. Advanced NEC (Bell's stage 3) - may require inog®@do be used in the
medical treatment. Surgical intervention is necgs$ar neonates who have
intestinal perforations, suspected gut necrosisioorresponse to medical line

of management.

It has been observed that 27-52% of newborns weélght less than 1000

grams need surgery (86).

EFFECT OF DHM ON NEC AND SEPSIS

Because human milk contains immune-modulating aaatebicidal bioactive
compounds, it is protective against both NEC amsisewhen compared to formula
feeds, according to several observational studidsRCTs (87).

The idea that human milk possesses antioxidaniteasaéind protects against
oxidative stress has been supported by Shoji einatheir study (13,88). In a
retrospective study conducted in 2016 by Kantorawskal. with 10823 newborns
from 22 hospitals weighing less than 1500 gramwjas found that when DHM was
compared to formula, the incidence of NEC decred&sed 5.7% to 2.9% (P =.0006)
(89).

Every 10% rise in MoM and PDHM intake was linkedatmund 8 and 12%
decrease in the risk of newborn infection/NEC resipely, according to a study by

Lapidaire et al. There was a 12% increase in #adiliood of infection/NEC for every
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10% rise in term formula (TF) (90). In comparisonnewborns fed preterm formula,
Cristofalo et al. discovered that preterm infartd PDHM enhanced with a fortifier
derived from human milk required less time on pteeai feeding. One of the
secondary findings was a decrease in NEC, which liméed to a diet consisting
solely of human milk. In the preterm formula grotipe incidence of NEC was 21%,
which is significantly higher than in the majorioy NICUs of developed countries
(16,29).

According to Schanler et al., donor milk had no attpon the incidence of
NEC or late-onset sepsis. They included only caseepsis or NEC that developed
after 16 to 18 days, when a substantial amounteefi$ (50 mL/kg daily) was
tolerated (29,91). A retrospective cohort resedciChowning et al. in 2015 with 550
neonates weighing less than 1500 grams at a gewhtage of less than 35 weeks
revealed a relationship between PDHM and a loweidence of NEC (13.5% vs.
3.4%; P<.001) (87).

With a 2% reduction in severe NEC and a 4% ARRrig BEC, a larger
proportion of human milk was more beneficial thasser quantities. In situations
where mothers are unable to provide milk sufficiiemtall of their infant's needs, the
policy suggests a switch to 100% human milk for NEGtection. There does not
seem to be a dosage effect, however an exclusivedidMvas linked to 4% decrease
in sepsis. The data about the impact of exclusivany HM on the prevalence of
BPD or ROP is conflicting, with the probable exdeptof a potential effect of EHM

on the 8% fall in severe ROP when compared to ftart@e).

Page 30



Review Of Literature

EFFECT OF PDHM ON DURATION OF HOSPITALIZATION

Hospital stay duration is a complicated measurén wilmerous interfering
variables. Other than dietary consumption, a nurobeariables have been proven to
be complicating factors in the development of itdaend may even show symptoms
prior to birth. A 100 gram birth weight differena@ one week gestational age
difference can have a major effect on perinatalva# as postnatal problems for
VLBW babies. These issues affect the duration @pltal stay for these babies either

directly or indirectly, and they are expected tafooind effects of PDHM (93).

PDHM through the following mechanisms, affects theation of hospitalization as
follows:

(a) Enhancing growth and nutrition of newborns (94)

(b) Lowering the chances of LOS in VLBW newbornS, %)

(c) by means of essential nutrients including lehgin polyunsaturated fatty acids

(LCPUFA) and other neurotrophic components founduman milk (94).
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MATERIALSAND METHODS

The study was conducted from January 2023 to Deeerib23 in the Neonatal
Intensive Care Unit (NICU) of Department of Paeditat KLES Dr. Prabhakar Kore
hospital and Medical Research Centre, attachedwallarlal Nehru Medical College,
Belagauvi.

Study Design:

Observational Longitudinal study

Study Duration:

One year

Study Place:

The study was conducted in Neonatal Intensive Ceuni¢ of Paediatrics, KLES Dr.
Prabhakar Kore hospital and Medical Research Ceatti@ched to Jawaharlal Nehru
Medical College, Belagavi.

Sour ce Of Data:

Infants requiring PDHM and admitted in NICU of Dejpaent of Paediatrics, KLES
Dr. Prabhakar Kore Hospital and Medical Researahtt@eBelagavi, Karnataka.
Sample Size:

The sample size was calculated from the formulamasitioned below by taking

power as 90% and an effect size as 0.38.

npairs = (Zl-cx + Zl-B)2 + Zzl-a
A 2
Where A= X, X, ' SD=S,+S,
SD 2
Where
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Xi1and X% = Means of pre and post test

S1 and S2 are SD of pre and post test

/\ (Delta) = Effect size

Standard deviation in the 1st group S1 =4.2
Standard deviation in the 2nd group S2 = 3.4
Mean difference between 1st and 2nd sample = 1.45
Effect size = 0.381578947368421

Alpha error (%) =5

Power (%) = 90

Sided =2

Number needed (n) = 146 babies

The calculated sample size was 146 for the study.

Selection criteria:

Inclusion criteria:

1) Infants getting admitted in NICU requiring pasieed donor human milk
(PDHM).
2) Infants whose mothers are willing to feed pasted donor human milk (PDHM).

Exclusion criteria:

Infants with

1) Birth asphyxia

2) Congenital anomalies

3) Not on enteral feeds

4) Surgical problems of gastrointestinal tract
5) Early onset sepsis

6) Death of the neonate
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Institutional ethical clearance: The ethical clearance was obtained prior to the

conduct of the study, from Institutional Ethics aRdsearch Committee, KAHER'’s
Jawaharlal Nehru Medical College, Belagavi

C.T.R.l registration: The study was registered with Clinical Trial Réxyisof India

prior to sample collection and clearance was gthntéth registration number
CTRI/2023/05/052641.

M ethod Of data collection:

The study was conducted after obtaining institwdloathical clearance. Informed
consent was obtained from the parents /caregiverthe eligible neonates. The
neonates fulfilling the selection criteria were a@led for the study. At enrolment,
socio-demographic data viz name, age, gender, atomp educational status of the
parents and baseline maternal and infant parameizrsnaternal history, maternal
age, gravida, antenatal care, antenatal risk factarth history like birth weight,
gestational age, mode of delivery, age, anthropgmand indication for NICU
admission and indication for starting PDHM wereorgled on a proforma which was
previously prepared and tested.

PDHM was obtained from human milk bank “AMRUTHA"tathed to the Level Il
NICU of KAHER Dr. Prabhakar Kore charitable hoshitBelagavi which was
established in 2018. Human milk collected from fo@nor mothers after screening
and obtaining consent was pooled and pasteurised Wise Sterifeed pasteurizer
based on the Holder's method which involves heatigmilk to a controlled
temperature of 62.5° celsius for thirty minutes dhdn swiftly cooling it to 10°
celsius. Processing, storage and dispensing gfdbked sample of DHM was done as
per the National CLMC guidelines (97). The pooletl gasteurized donor human

milk was given a particular batch number. A sampielOml from each batch of

Page 34



Materialsand Me&thods

PDHM was sent to the food and micronutrient analylsib for the analysis of
macronutrients and micronutrients in each batdRRHM.

The analysed PDHM was then dispensed to the neondte were eligible and
enrolled in the study. A milk flow process can lstablished to trace the infants
receiving a specific batch of a pooled PDHM sample.

Follow up:

All the enrolled neonates were followed up in thespital till discharge and at 6
weeks of life. During hospital stay, the infantsraveobserved for complications
(necrotizing enterocolitis/ sepsis), feeding tymeethod and amount of PDHM
consumed by the infant per day.

At discharge and at 6 weeks, the infants were asdefor anthropometry (weight,
height, head circumference and mid arm circumfagnieeding pattern (type and
method) and total duration of hospital stay.

Outcomes:

Primary outcome:

Micronutrient analysis:

The micronutrients analysed in every batch of poglasteurised donor human milk
were calcium, iron and zinc.

Method: Atomic absorption spectroscopy

Atomic absorption spectroscopy (AAS) is a methoeldu® measure the concentration
of metallic elements in different materials. As analytical technique, it uses
electromagnetic wavelengths, coming from a lighirse. Specific elements absorb
these specific wavelengths differently, giving aetpie of concentrations of a specific

element in the material being tested.
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Secondary outcomes:

1. Macronutrient analysis

The macronutrients analysed in every batch of gbpkesteurised donor human milk

were energy, carbohydrates, proteins and fats.

Method: Mid infrared spectroscopy (MIR)

Infrared chromatography based MIR uses the diftanavelengths of infrared energy

absorption of the different macronutrients presenPDHM including protein, fat,

carbohydrates and energy content.

2. Growth of infants

Parameters assessed were:

Weight - The infant’'s weight was measured on Essae-BSeR&gironic weighing
scale with precision of 0.001 kg. Infant was wejmaked with no clothing or
diaper after making sure that scale was placedlain Hard, even surface with
proper calibration. Three readings were noted aedmof the three readings was
taken as final value.

Length - The infant’s length was measured on an infantenmtsoard after placing
it on a horizontal and level surface. Three measargs for each baby were taken
and mean of the three values was taken as finakwater measuring it to nearest
0.1cm.

Head circumference — Infant's head circumference was measured wittho8
tape with precision of 1 mm by placing it over thecipital protuberance at the
back and just over the supraorbital ridge and tabeila in front, once being
positioned correctly it was pull tight to compreks hair and the skin, but not too
tight causing injury to the baby. Three measuremerdre taken for each baby

and mean of the three values was taken as finagval
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A)

B)

Mid upper arm circumference — Infant's mid upper arm circumference was
measured with Schorr’s tape at the mid-point betwee tip of the shoulder and
the tip of the elbow (olecranon process and theraimn). Three measurements
were taken for each baby and mean of the threesalas taken as final value.
Type and method of feeding

Type Of Feeding—

Exclusive Breastfeeding: “Exclusive breastfeedirggiefined by WHO as giving

no other food or drink, not even water, except strealk.

Pasteurized Donor Human Milk: Breast milk expresbgda mother that is then

processed by a donor milk bank for use by a recigieat is not the mothers own
baby”.
Formula Feeds: “An artificial substitute for breastlk intended for feeding

infants, using cow’s milk as a base, supplementéd vitamins and minerals”.

Mixed Feeding: Feeding of both PDHM and MOM.
Method of Feeding-

Direct Breastfeeding: WHO defines ‘direct breastiag’ as the provision of

human breast milk to the infant by direct feedinthe breast.

Nasogastric feeding: “A feeding tube is a smalff,qulastic tube placed through

the nose (NG) or mouth (OG) into stomach to provedls and medicines to the
babies after measuring the distance from either rtbetril or the mouth
(depending on insertion site) to the tragus (lobéhe ear) to the half way point
between the xiphi-sternum and the umbilicus”

Spoon/Paladai Feeding: “The paladai is a cup-litensil with a narrow tip has

been used traditionally to feed preterm neonate® \maAs not developed

coordinated Suck-Swallow Reflex”
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C) Duration of Feeding: Total number of days receivM@®M, PDHM or Mixed
feeding.

D) Amount of Feeding: Amount in (ml) Of PDHM, MOM orikéd feeding.

4. Duration Of Hospital Stay: Total number of days of NICU stay

5. Incidence of Necrotizing Enterocolitis and Sepsis

Necrotizing Enterocolitis is defined based

 Blood and serum studies for hyponatremia, metabaitdosis and
thrombocytopenia

* Radiograph or USG

» Stool for occult blood

Sepsis Screen criteria:

* Leucopenia (TLC < 5000 cubic mm)

* Neutropenia (ANC < 1800/ cubic mm)

* Immature neutrophils to total neutrophil (I/T rgte0.2
*  Micro ESR (> 15mm)

* CRP +ve
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Statistical Analysis

Data obtained was coded, collected and stored arddoft Excel spreadsheet.
Data was analyzed with the use of statistical smfénR version 4.4.0. and Microsoft
Excel. The variables which were categorical wereressed by percentages and
frequencies. Continuous variables were representegtan + SD/ median (min, max)
form. The normality of variables was checked by @waWilk test and QQ plot.
Parametric tests were applied when data was adheresl normal distribution,
whereas nonparametric tests were utilized for daaé did not follow the rule of
normal distribution. Kruskal Wallis test was uték to analyse the distribution of
growth parameters over amount of PDHM receivededfnan’s test was utilized to
correlate the distribution of variables over diffiet time points. Pairwise Wilcoxon
test was used as post hoc analysis. Spearman’soarétation test was used to check
the correlation of variables. A probability value-yalue) of less than or equal to 0.05

at 95 % confidence interval was considered stesiliyi significant.
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OBSERVATION & RESULTS

The study was conducted from January 2023 to Oct@023 in the Neonatal

Intensive Care Unit (NICU) of Department of Paedtiat KLES Dr. Prabhakar Kore
hospital and Medical Research Centre, attachedwallarlal Nehru Medical College,
Belagavi.

A total of 13 batches of pooled PDHM obtained frahe human milk bank -

AMRUTHA were analysed for micronutrient and macroi@nt composition. 10ml of

PDHM from each batch was sent for the analysis. FB&IM from each batch was
dispensed among the infants eligible and enroltethé study. Hence, a milk flow
was established for each batch of PDHM which waset to the number of infants it
was provided and growth was assessed in thesdsnf&igure 1)

A total of 688 infants were admitted in NICU durittge study period of which 402
infants were given PDHM. Of the 402 infants whoeiged PDHM, the first 200

infants were screened. 20 infants were excludem fiee study in view of congenital
malformations, birth asphyxia and early onset sepAitotal of 180 infants were
considered eligible and were enrolled and analysdtie study. Of the 180 infants
enrolled, 8 deaths were noted during the studype®f the 172 survivors, 26 infants
were lost to follow up after discharge. Hence, ldi@ants were followed up till 6

weeks of life and analysed. (Figure 2)
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Figure 1: Batch wise distribution of PDHM

Total no. of batches of PDHM analysed for micronutrient and macronutrient composition

Batch of PDHM

(3]

10

11

13

11 1

Number of infants receiving PDHM
from the batch : (n)
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Figure 2: CONSORT diagram for screening and enrolrent of infants

Total number of infants admitted during the study period; n=688

Total number of infants who received PDHM; n=420

Number of infants screened; n=200

Eligible; n=180 Not eligible; n=20

(Birth asphyxia, Congenital

seatfssimntinng and Bailir maicaf aanaia)
1dl10I1IaUOILLS dliU Cally OLSCL SCPSIS)

Eligible and enrolled; n=180

Survivors; n=172 Deaths; n=8

Loss to follow up; n=26

Enrolled and followed up till 6 weeks; n=146
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1. SOCIO-DEMOGRAPHIC PROFILE

» The following table gives the distribution of infanaccording to socio-

demographic details at enrolment.

Table 1: Socio-demographic profile

Variables Sub Category Number of subjects (%)
Mean + SD
+
Age (Days) Median (Min, ;?16 ;)1'1
Max) '
Female 70 (47.95%)
Gend
ender Male 76 (52.05%)
Hindu 125 (85.62%)
Religion Muslim 20 (13.7%)
Others 1 (0.68%)
Primary 23 (15.75%)
Mother’s Education Secondary 85 (58.22%)
Graduate 38 (26.03%)
. Employed 7 (4.79%)
Mother's O tion
TS PO S memaker 139 (95.21%)
Primary 7 (4.79%)
. Secondary 40 (27.4%)
Father's Educat
athers ducation Graduate 97 (66.44%)
Post Graduate 2 (1.37%)
Upper class 17 (11.64%)
. . Upper middle 85 (58.22%)
Socio Economic class
Status Middle class 37 (25.34%)

Lower middle
class

7 (4.79%)

Consanguineous
marriage in parents

No

128 (87.67%)

Yes

18 (12.33%)

The mean age of the infants at enrolment was 1a86 (1.1). Majority of the infants

were males (52.05%) and belonged to the Hinduicgli§85.62%). Majority of the

mothers were homemakers (95.21%) with secondargatidn (58.22%). A vast

majority of the families belonged to upper middlass of the socioeconomic status
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(58.22%). Only a few families reported consanguirsemnarriages among parents

(12.33%), while the majority did not (87.67%).

2. MATERNAL PROFILE

» The following table gives the distribution of motheaccording to maternal

history
Table @aternal profile
Variables Sub Category Number of subjects (%)

Mean + SD 25.7+3.73

Mother’s age (years) ) _
Median (Min, Max) 26 (18, 39)

_ Multigravida 73 (50%)
Gravida _ :

Primigravida 73 (50%)

Antenatal Visits and | Yes 146 (100%)

Scans
Elderly primigravida > 35 years 1 (0.68%)
Short statured < 145 cm 2 (1.37%)
Preeclampsia and eclampsia 35 (23.97%)
Anemia 8 (5.48%)
Gestational diabetes mellitus 15 (10.27%)
Previous still birth, intra uterine death 3 (2.05%)
Previous caesarean section 28 (19.18%)
Antenatal Risk Factors :

Grand multipara 4 (2.74%)

Preterm premature rupture of membrar

es

11 (7.53%)

IUGR

42 (28.77%)

Twins/ Triplets 48 (32.88%)
Placenta previa/placenta abruption 4 (2.74%)
Rh isoimmunization 9 (6.16%)

None

26 (17.81%)
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The mean age of the mothers was 25.7 years argtutig included an equal number
of multigravida (50%) and primigravida (50%) motheAll mothers (100%) had
antenatal visits and scans during their pregnan¥i@sous antenatal risk factors were
identified within the cohort: twin/triplet pregnancbeing the highest (32.88%)

followed by intrauterine growth restriction (IUGR28.77%) and preeclampsia and

eclampsia (23.97%).

Primigravida
50%

Multigravida
50%

Figure 3: Distribution of mothers according to gravda.
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None

Rh isoimmunization

Placenta previa/placenta abruption
Twing/ Triplets

IUGR
Preterm premature rupture of membranes
Grand multipara

Previous caesarean section

Previous still birth. intra uterine death

ANTENATAL RISK FACTORS

Gestational diabetes mellitus
Anemia
Preeclampsia and eclampsia
Short statured < 145 cm

Elderly primi > 35 years

17.81%
6.16%
2.74%
32188%
28.770%
7,530
2.74%
19.18%
] 2.050
1027%
5.48%
23970

]

] 1370

0.68%

Figure 4: Distribution of mothers according to antaatal risk factors
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3. BIRTH PROFIL

E

» The following table gives the distribution of intaraccording to birth history

Table 3: Birth profile

Variables Sub Category Number of subjects (%)
LSCS 115 (78.77%)
Mode of Delivery
VD 31 (21.23%)
_ Mean + SD 35.91+£2.34
Gestational age (weeks) _ _
Median (Min, Max) 36.29 (30, 40.43)
Mean + SD 2008.15 £ 436.15

Birth weight (g)

Median (Min, Max)

1980 (1200, 3300)

Low birth weight

125 (85.62%)

Respiratory distress syndrome

18 (12.33%)

Indication for NICU

Admission

Meconium aspiration syndrome 2 (1.37%)
NNH 29 (19.86%)
Feeding difficulty 0
Observation 5 (3.42%)
Hypoglycemia 1 (0.68%)
Others 6 (4.11%)

The majority of deliveries were conducted via LSC8.77%), while vaginal

deliveries constituted 21.23%. The mean gestatiagalat birth was 35.91 weeks (+

2.34) with a mean birth weight of 2008.15 grams3@&45). The most common

indication for NICU admission was low birth weigi®5.62%) followed by neonatal

hyperbilirubinemia (19.86%) and respiratory dissregndrome (12.33%).
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Any other/Kangaroo mother carZ| 4.11%
Hypoglycemia || 0.68%
Observation :| 3.42%

Feeding difficulty | 0%

NNH 19.86%

INDICATION FOR NICU ADMISSION

Meconium aspiration syndrome| 1.37%

 ——

Respiratory distress syndromje 12.33%

Low birth weight 85.62%

Figure 5: Distribution of infants according to indication for NICU admission
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4. FEEDING PROFILE
» The following table gives the distribution of intaraccording to indication for

starting PDHM

Table 4: Indications of starting PDHM

Indication For Starting PDHM Number of subjects (%)
Mother not healthy to feed 8 (5.48%)
Mother not having enough secretions 133 (91.1%)

Mother is not healthy to feed and does not have

0,
enough secretions 5 (3.42%)

The majority of infants (91.1%) were given PDHM aese the mother had
insufficient milk secretion. A smaller proportiob.48%) received PDHM due to the

mother not being healthy to breastfeed.
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» The following table gives the distribution of intanaccording to the batch

numbers of pooled PDHM.

Table 5: Distribution of PDHM batches

Batch Number Number of subjects (%)
1 11 (7.53%)
2 10 (6.85%)
3 10 (6.85%)
4 13 (8.9%)
5 11 (7.53%)
6 12 (8.22%)
7 7 (4.79%)
8 11 (7.53%)
9 12 (8.22%)
10 11 (7.53%)
11 13 (8.9%)
12 12 (8.22%)
13 13 (8.9%)

Batch no. 4, 11 and 13 of PDHM were dispensed tmfedits each, batch no. 6, 9 and
12 to 12 infants each, batch no. 1, 5, 8 and 1ltmfants each, batch no. 2 and 3 to

10 infants each and batch no. 7 to 7 infants res@dy.

10%
000 8.90% 8.90% 8.90%
0 ] 8.22% 8.22% 8.22%

7.53% 7.53%

8% |7.53% 7.53%

6.85% 6.85%
7% —

6%
0,
5% 4.79%

4%

PERCENTAGE

3%
2%

1%

0%

8 4 5 6 7 9 10 11 12 13 1 2 i
BATCH NUMBER

Figure 6: Distribution of infants according to PDHM batch number
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» The following table gives the distribution of totablume of PDHM and total
duration of PDHM.

Table 6: Total volume and duration of PDHM.

Variables Sub Category Number of subjects (%)

<500 115 (78.77%)

500-1000 26 (17.81%)
Total VOI[;rrTT]]I()e of PDHM >1000 5 (3.42%)

Mean + SD 382.26 + 302.91

Median (Min, Max) 300 (70, 2320)

Total duration of Mean + SD 4.03+1.75
PDHM (days) Median (Min, Max) 3 (2, 10)

The majority of infants (78.77%) received less tfa@® ml of PDHM, with only a
small percentage receiving larger volumes (17.8&&eived between 500-1000 ml,
and 3.42% received over 1000 ml). The mean totalme of PDHM consumed by

the subjects was 382.26 ml (£302.9) with a meaal thiration of 4.03 days (£1.75).

90%
80% 78.77%
70%
60%
50%

40%

PERCENTAGE

30%

20% 17.81%

0
10% 3.42%

0%
<500 500-1000 >1000
TOTAL AMOUNT OF PDHM

Figure 7: Distribution of infants according to total volume of PDHM.
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5. DONOR MOTHER PROFILE

» The following table shows the mean values of donother characteristics

Table 7: Donor mother profile

Donor mother characteristics Mean
Gestational age (weeks) 38.47 £1.34
Maternal age (years) 23.69 £2.9
Post natal day (days) 4.61 £1.6

The mean GA of the donor mothers - was 38.47 (#)1\eeks and the mean
maternal age was 23.69 (+ 2.9) years. The post-dataat which human milk was

donated was a mean of 4.61 days.
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6. PRIMARY OUTCOME

MICRONUTRIENT ANALYSIS OF PDHM:

» The following table gives the mean values of micttoients in PDHM

Table 8: Mean micronutrient composition

Variables Mean + SD Median (Min, Max)
Calcium 213.68 £ 57.7 201.52 (107.5, 320
Zinc 0.42 +0.15 0.4 (0.15, 0.67)
[ron 0.1 +0.03 0.1 (0.01, 0.14)

The mean calcium content in PDHM was 213.68 mg ¥ B1g, while the mean zinc
content was 0.42 mg = 0.15 mg and mean iron comtaat0.1 mg + 0.03 mg.
» The following table shows the micronutrient comgiosi of PDHM batch wise

Table 9: Batchwise micronutrient composition

Batch Calcium Zinc Iron
no. (mg/dl) (mg/dI) (ma/d)
1 160 0.38 0.08
2 107.5 0.23 0.01
3 158.48 0.67 0.12
4 167.36 0.36 0.14
5 195.36 0.64 0.14
6 240.6 0.28 0.09
7 201.52 0.44 0.08
8 244.36 0.15 0.08
9 2095 0.44 0.1
10 299.86 04 012
11 320 0.37 0.08
12 186 0.41 0.12
13 251 0.65 0.14
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%+ Correlation between micronutrient composition of PDIHM and donor mother

profile:

» The following tables show the correlation betweehne tdonor

characteristics and each of the micronutrients:

Table 10: Correlation between calcium and donor paameters

mother

. Pearson
Pairs . P-value
Correlation (r)
Calcium (mg/dl) vs mean donor gestational age (seek -0.413 0.161
Calcium (mg/dl) vs mean donor maternal age (years) 0.363 0.223
Calcium (mg/dl) vs mean post-natal day (days) -p.08 0.789

No significant correlation between the calcium levie PDHM and the donor mother

characteristics was observed.

Table 11: Correlation between zinc and donor paramiers

Pairs Pear_son P-value

Correlation (r)
Zinc (mg/dl) vs Mean donor gestational age (weeks) 0.059 0.848
Zinc (mg/dl) vs Mean donor maternal age (years) 50.2 0.411
Zinc (mg/dl) vs Mean post-natal day (days) -0.690 0.028

There is a moderate to strong negative correldigiween the zinc content of PDHM
and the mean post-natal day of donation, with stiesil significance (p=0.028),
indicating that increase in postnatal day of mitkndtion is associated with decrease

in the zinc content of PDHM.

Table 12: Correlation between ironand donor parameters

Iron (mg/dl) vs Mean post-natal day (days)

Pairs Pear_son P-value

Correlation (r)
Iron (mg/dl) vs Mean donor gestational age (weeks) -0.237 0.435
Iron (mg/dl) vs Mean donor maternal age (years) 69.1 0.580
0.273 366.

No significant correlation between the calcium levie PDHM and the donor mother

characteristics was observed.
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7. SECONDARY OUTCOMES

A) MACRONUTRIENT ANALYSIS OF PDHM

» The following table gives the mean values of maatoents in PDHM

Table 13: Mean macronutrient composition

Variables Mean + SD Median (Min, Max)
Energy 61.09 + 3.05 60.62 (56.97, 70.04)
Carbohydrates 7.47 £0.21 7.51 (6.84, 7.68)
Protein 1.69 +0.03 1.68 (1.64, 1.76)
Fat 1.94 +0.13 1.92 (1.77, 2.26)

In terms of energy, PDHM provided a mean value bD8 + 3.05 kcal. The mean
carbohydrate content was 7.47 + 0.21 g/dl and npeatein content was 1.69 + 0.03
g/dl while mean fat content was 1.94 + 0.13 g/dl.

» The following table shows the macronutrient compoisiof PDHM batch

Table 14: Batchwise macronutrient composition

Batch no. (kcisfg%ém) Carbz;gsrates Protein (g/dl) | Fat (g/dl)
1 58.79 7.42 1.72 18
2 70.04 6.8 1.76 2.26
3 62.61 719 1.7 1.92
2 59.7 751 1.69 1.93
5 60.8 7.54 1.68 1.85
6 56.97 7.68 1.69 1.77
7 60.15 75 1.68 1.9
8 62.34 7.41 1.76 1.97
9 64.09 756 1.64 2.12
10 60.45 76 167 2
11 60.62 7.66 1.68 2.05
12 60.78 7.44 1.65 1.84
13 58.37 757 167 1.83
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% Correlation between macronutrient composition of PIHM and donor mother

profile:
» The following tables show the correlation betweeme tdonor mother
characteristics and each of the micronutrients:
Table 15: Correlation between energy and donor pamaeters
Pairs Pearson P-value
Correlation (r)
Energy (kcal/100gm) vs Mean donor gestational age 0.460 0113
(weeks)
Energy (kcal/100gm) vs Mean donor maternal ager§yea  -0.347 0.246
Energy (kcal/100gm) vs Mean post-natal day (days) 0.593 0.032

There is a moderate to strong negative correlabetween the energy content of

PDHM and the mean post-natal day of donation, vsthtistical significance

(p=0.032), indicating that increase in postnatal aflamilk donation is associated with

decrease in the energy content of PDHM.

Table 16: Correlation between carbohydrates and daor parameters

Pairs Pearson P-value
Correlation (r)
Carbohydrates (g/dl) vs mean donor gestational age -0.379 0202
(weeks)
Carbohydrates (g/dl) vs mean donor maternal aggargye 0.312 0.299
Carbohydrates (g/dl) vs mean post-natal day (days) 0.400 0.176

No significant correlation between the carbohydiatels in PDHM and the donor

mother characteristics was observed.
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Table 17: Correlation between protein and donor paameters

Pairs Pear.son P-value
Correlation (r)
Protein (g/dl) vs mean donor gestational age (Weeks -0.626 0.023
Protein (g/dl) vs mean donor maternal age (years 0.055 0.158
Protein (g/dl) vs mean post-natal day (days) -0.670 0.021

There is a strong negative correlation betweerptb&in content of PDHM and the
mean donor gestational age as well as the meamptatday of milk donation, with
statistical significance (p<0.021), indicating th&gher gestational age and increase in

postnatal day of milk donation are associated wWehbrease in the protein content of

PDHM.
Table 18: Correlation between fat and donor paramegrs
Pairs Pear;on P-value
Correlation (r)
Fat (g/dl) vs mean donor gestational age (weeks) 4720. 0.104
Fat (g/dl) vs mean donor maternal age (years) €0.21 0.478
Fat (g/dl) vs mean post-natal day (days) -0.612 0.049

There is a strong negative correlation betweerigheontent of PDHM and the mean
post-natal day of donation, with statistical sigrahce (p<0.049), indicating that
increase in postnatal day of milk donation is asded with decrease in the fat

content of PDHM.
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B) GROWTH

» The following table gives the comparison of antlmmetric parameters across

different time points

Table 19: Comparison of Anthropometric parameters

Head Mid arm
Time points Weight () Length (cm) | circumference circumference
(cm) (cm)
1981.37 +425.21 | 46.2+2.89 31.61+1.89 7.86 + 0.86
At enrollment
1955 (1200, 3280) | 46 (38, 54) 32 (27, 35.5) 8 (5.5, 10)
_ 1974.11 +432.36 | 46.62+2.76 | 31.99+1.73 8.04 +0.77
At Discharge
1925 (1190, 3250) | 46.4 (38, 55) 32 (28, 36) 8 (6, 10.5)
Follow-up at 2038.58 +509.26 | 46.87+2.86 | 32.22+1.86 8.12 + 0.85
2weeks 2020 (2.32,3420) | 46.7 (38,55) | 32.3 (28, 36) 8 (5.5, 10.5)
Follow-up at 2850.51 +501.48 | 49.13+2.88 | 34.33+1.76 9.04 +0.85
6weeks 2845 (1420, 4700) | 48.9 (40,58) | 34.5(30, 39) 9 (6.5, 11.5)
p-value < 0.00F* < 0.00F* < 0.00F* < 0.00F*
At Discharge — At -7.26 +97.87 0.43 +0.48 0.38 + 0.46 0.17 +0.25
enroliment -20 (-240, 350) 0.4 (0, 2) 0 (-1, 1.5) 0(0, 1)
At 2weeks— At 57.21 +213.64 0.67 +0.34 0.61+0.34 0.26 + 0.25
enroliment 80 (-2197.68, 350)| 0.5 (0, 2) 0.5 (0, 1) 0.4 (0, 0.5)
At 6weeks— At 869.14 + 209.73 2.93+0.86 2.72+0.6 1.17 £0.33
enroliment 865 (140, 1810) | 3 (1.5, 6.5) 3 (1.5, 4) 1(0.5, 2)

At enrolment, the mean weight was 1981.37 gram2%£4), length was 46.2 cm

(x2.89), head circumference was 31.61 cm (£1.89), mid arm circumference was

7.86 cm (+0.86). At discharge, there was a decr@aseeight to 1974.11 grams

(x432.36), while other parameters showed marginateiase. On follow-up at 2

weeks and 6 weeks of life, there was an increasal ianthropometric parameters,
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indicating significant growth over time. At the Geeks follow-up, the mean weight

increased significantly to 2850.51 grams (x501.46)gth to 49.13 cm (£2.88), head
circumference to 34.33 cm (x1.76), and mid armuwirterence to 9.04 cm (+0.85).

The Friedman's test indicates statistical signifoea (p-values < 0.001) for all

parameters over time, demonstrating significanngka in anthropometric measures
from enrolment till follow up at 6 weeks. Additidha post hoc analysis reveals

significant differences in the distribution of whtglength, head circumference, and
mid arm circumference across all time point paipvdlue < 0.05 for all

comparisons).

27001

2400 1

Weight (g)

IR

At enrollment At Discharge Follow-up at 2 weeks Follow-up at 6 weeks
Time points

Figure 8: Mean plot of weight over time points.
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Figure 9: Mean plot of length over time points
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Figure 10: Mean plot of head circumference over tira points

Page 60



Reaults

Head circumference (cm)
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Figure 11: Mean plot of mid arm circumference ovettime points
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C) CORRELATION BETWEEN MICRONUTRIENT AND
MACRONUTRIENT COMPOSITION AND GROWTH OUTCOME

» The following table shows the average increase nithrapometric parameters

according to batch of PDHM:

Table 20: Batch-wise increase in anthropometric pameters

Average Average Average Average
Batch no. increase in increase in increase in increase in
weight (gm) length (cm) HC (cm) MAC (cm)
1 945.45 4.35 3.32 0.955
2 925 3.3 3.15 1.2
3 986 3.65 3.1 14
4 964.62 3.31 3.00 1.35
5 913.64 3.00 2.73 1.32
6 860.83 2.96 2.83 1.04
7 731.43 3.07 3.14 1.50
8 960.00 2.90 2.75 1.36
9 842.50 2.48 2.62 1.00
10 756.36 2.78 243 1.03
11 743.08 2.42 242 0.97
12 633.33 211 2.25 1.09
13 706.54 2.19 2.02 1.23

It was noted that average increase in weight wagiman in infants receiving

PDHM from batch no. 3 and minimum in those recegMADHM from batch no. 13. It

was also observed that the average increase irthlangs maximum in infants

receiving PDHM from batch no. 1 and minimum in tha®ceiving PDHM from

batch no. 12 while the average increase in HC wagimum in infants receiving

batch no. 1 and minimum in those receiving batchli3oof PDHM. Infants receiving

PDHM from batch no. 7 showed maximum average irsgem HC and those

receiving it from batch no. 1 showed minimum insea
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MICRONUTRIENTS

1. Calcium:

» The following table shows the correlation betwealtiom content of PDHM and

the growth outcomes-

Table 21: Correlation between calcium and growth peameters

Pairs Pearson P-value
Correlation (r)
Calcium (mg/dl) vs average birth weight gain (grams -0.492 0.088
Calcium (mg/dl) vs average length gain (cm) -0.559 0.067
Calcium (mg/dl) vs average head circumference gajn .0.652 0.072
(cm)
Calcium (mg/dl) vs aver(a(_:?ﬁ)mld arm circumferende ga .0.338 0.959

2. Zinc:

» The following table shows the correlation betwemrt zontent of PDHM and the

growth outcomes-

Table 22: Correlation between zinc and growth parareters

Pairs Pear;on P-value
Correlation (r)
Zinc (mg/dl) vs average birth weight gain (grams) 0.155 0.612
Zinc (mg/dl) vs average length gain (cm) -0.075 06.8
Zinc (mg/dl) vs average head circumference gain (cm -0.239 0.432
Zinc (mg/dl) vs average mid arm circumference dam) 0.226 0.457
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3. lron:

» The following table shows the correlation betwe®m icontent of PDHM and the

growth outcomes-

Table 23: Correlation between iron and growth paraneters

Pairs Pearson P-value

Correlation (r)
Iron (mg/dl) vs average birth weight gain (grams) 0.168 0.583
Iron (mg/dl) vs average length gain (cm) -0.264 83.3
Iron (mg/dl) vs average head circumference gain) (cm -0.462 0.112
Iron (mg/dl) vs average mid arm circumference daim) 0.149 0.627

No significant correlation was observed betweenctideium, zinc and iron content of

PDHM and the average gain in all the anthropomeii@ameters

MACRONUTRIENTS
1. Energy:

» The following table shows the correlation betweaprgy content of PDHM and

the growth outcomes.

Table 24: Correlation between energy and growth paameters

Pairs Pearson P-value
Correlation (r)
Energy (kcal/100gm) vs average birth weight ganarts) 0.273 0.367
Energy (kcal/100gm) vs average length gain (cm) 640.0 0.836
Energy (kcal/100gm) vs average head circumfereaae(gm) 0.253 0.405
Energy (kcal/100gm) vs a\(/fr:‘a;ge mid arm circumfezegain 0.110 0.720
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2. Carbohydrates:

» The following table shows the correlation betweerbohydrate content of

PDHM and the growth outcomes-

Table 25: Correlation between carbohydrates and gnath parameters

Pairs Pearson P-
Correlation (r) | value
Carbohydrates (g/dl) vs Average Birth Weight Garaims) -0.417 0.156
Carbohydrates (g/dl) vs Average Length Gain (cm) 408 0.167
Carbohydrates (g/dl) vs Average Head Circumferébaim -0.490 0.089
(cm)
Carbohydrates (g/dl) vs Av(ecrrerlge Mid Arm CircumfererGain .0.289 0.338

3. Protein:

» The following table shows the correlation betweeotgin content of PDHM and

the growth outcomes-

Table 26: Correlation between proteins and growth parameters

) Pearson P-
Pairs _
Correlation (r) | value
Protein (g/dl) vs Average Birth Weight Gain (grams) 0.639 0.019
Protein (g/dl) vs Average Length Gain (cm) 0.554 0.049
Protein (g/dl) vs Average Head Circumference Gain
0.561 0.046
(cm)
Protein (g/dl) vs Average Mid Arm Circumference Gai
cm) 0.267 0.378
cm

There is a moderate to strong positive correlathetween the protein content of

PDHM and the average gain in weight, length andl leg@umference, with statistical

significance (p=0.019, 0.049, 0.046 respectively)idating that higher protein

content is associated with greater increase ithallinthropometric parameters except

mid arm circumference.
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Figure 13: Scatter plot between Protein (%) and avage length gain (cm)
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4. Fats:
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» The following table shows the correlation betweandontent of PDHM and the

growth outcomes-

Table 27: Correlation between fat and growth parameers

Pairs

Pearson

Correlation (r) v;ue

Fat (g/dl) vs Average Birth Weight Gain (grams) A1 0.663

Fat (g/dl) vs Average Length Gain (cm) -0.096 0.7

Fat (g/dl) vs Average Head Circumference Gain (cm) 0.093 0.762
Fat (g/dl) vs Average Mid Arm Circumference Gaimic -0.084 0.785

56

No significant correlation was observed between éhergy, carbohydrate and fat

content of PDHM and the average gain in all thé@pometric parameters.
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D) FACTORS AFFECTING THE GROWTH OUTCOMES

» The following tables shows the multiple linear eggion analysis of the effect of

various factors on the increase in anthropometaameters over a period of 6

weeks-
1. Weight
Table 28: Factors affecting weight gain (grams)
Parameters B?t‘?‘ 95 % Cl P-value
Coefficients | Lower CI | Upper CI
(Intercept) 208.24 -689.30 1105.77 0.647
Age (Day of life) 16.42 -16.75 49.60 0.329
Maternal age (Years) -10.45 -20.45 -0.46 0.041
Gravida 13.20 -23.06 49.46 0.473
Gestational age (weeks) 20.78 3.33 38.24 0.020
Total amount of PDHM (ml) 0.09 -0.08 0.27 0.303
Total duration of PDHM (days) -4.38 -37.80 29.0% 798
Gender (Baseline=Female)
Gender male | 6.51 -65.71 78.74 0.859
Mother's education (Baseline = Primary)
Secondary 75.65 -22.31 173.61 0.129
Graduate 39.64 -89.21 168.48 0.544
Mother's Occupation (Baseline = Employed)
Homemaker | 12071 |  -41.95|  283.37 0.144
Socio economic status (Modified B G Prasad) [Base& = Upper class]
Upper middle class -16.18 -137.58 105.16 0.792
Middle class -117.24 -265.73 31.25 0.121
Lower middle class 206.42 16.88 395.96 0.033
Antenatal risk factors (Baseline = Absent)
Present | -1256 | -1138§  88.75 0.807
Mode of delivery (Baseline = NVD)
LSCS | 1560 | -7416| 105.3§ 0.731
Indication for NICU admission (Baseline = Other Indcations*)
Low birth weight | 2587 | -89.18]  140.93 0.657

Page 69




Reaults

* Maternal age had a significant negative effect on weight gddeté = -10.45,
95% CI. -20.45, -0.46, P = 0.041), indicating thiateo maternal age is associated
with reduced weight gain.

* Gestational ageshowed a significant positive effect on weightngéBeta =
20.78, 95% CI: 3.33, 38.24, P = 0.020), suggestivay higher gestational age
correlates with increased weight gain.

» Socioeconomic status of lower middle clashowed a significant positive effect
on weight gain (beta = 206.42. 95% CI:16.88,395M@6; 0.033), indicating that

infants belonging to lower middle class showedeéased weight gain.
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2. Length
Table 29: Factors affecting length gain (cm)
- 95 % ClI

Parameters Beta Coefficients Lowerclh NURperc) P-value
(Intercept) 3.955 0.256 7.655 0.036
Age (Day of life) -0.021 -0.158 0.116 0.764
Maternal age (Years) -0.031 -0.072 0.010 0.139
Gravida 0.047 -0.103 0.197 0.534
Gestational age (weeks) -0.027 -0.113 0.059 0.532
Birth weight (gm) 0.000 -0.001 0.000 0.608
Total amount of PDHM (ml) 0.000 -0.001 0.001 0.913
Total duration of PDHM (days) 0.035 -0.106 0.175 67.
Gender (Baseline=Female)
Gender male | -0.247 | -0.551 | 0.057| 0.111
Mother's education (Baseline = Primary)
Secondary 0.141 -0.263 0.545 0.490
Graduate 0.287 -0.246 0.819 0.288
Mother's Occupation (Baseline = Employed)
Homemaker 0.723 | 0.048 | 1.398|  0.036
Socio economic status (Modified B G Prasad) [Base& = Upper class]
Upper middle class -0.129 -0.631 0.372 0.610
Middle class -0.478 -1.090 0.134 0.125
Lower middle class 1.133 0.351 1.914 0.005
Antenatal risk factors (Baseline = Absent)

Present | 0.208 | -0.219 | 0.636 | 0.337
Mode of delivery (Baseline = NVD)

LSCs | -0.25¢ | 063 | 011z | 017C
Indication for NICU admission (Baseline = Other Indcations)

Low birth weigh | -0.259 | -0839 | 0.321 | 0.378

» Socioeconomic status of lower middle clashowed a significant positive effect

on length gain (beta = 1.133.42, 95% CI:0.351,1.%14, 0.005), indicating that

infants belonging to lower middle class showedeéased length gain.

« Homemakersas compared to other occupations of mothers shanagnificant

positive effect on length gain (beta = 0.723, 95%0048, 1.398, P = 0.036),

indicating that infants of mothers who were homeenalshowed increased length

gain.
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3. Head Circumference

Table 30: Factors affecting gain in HC (cm)

- 95 % ClI
Parameters Beta Coefficients Lower CI | Upper Cl P-value
(Intercept 2.43- -0.222 5.08¢ 0.07z
Age (Day of life 0.01¢ -0.08z 0.11¢4 0.74¢
Maternal age (Year -0.027 -0.057 0.00: 0.07¢
Gravide 0.00: -0.10¢ 0.11cC 0.96:
Gestational age (weel 0.00: -0.05¢ 0.06t 0.92¢
Birth weight (gm 0.00(¢ -0.001 0.00( 0.09¢
Total amount of PDHM (m 0.00(¢ -0.001 0.00( 0.69¢
Total duration of PDHMdays 0.03i -0.06: 0.13¢ 0.46¢
Gender (Baseline=Female)
Gender mal | 0.021 | -0.197 | 0.24F | 0.81(
Mother's education (Baseline = Primary)
Secondar 0.05¢ -0.231 0.34¢ 0.69:2
Graduat 0.28( -0.10z 0.662 0.14¢
Mother's Occupation (Baseline = Employed)
Homemake | 0.421 | -0.06¢ | 0.90¢ | 0.08¢
Socio economic status (Modified B G Prasad) [Basei& = Upper class]
Upper middle clas 0.03t -0.32¢ 0.39¢ 0.85(
Middle clas: 0.01: -0.42¢ 0.452 0.95¢
Lower middle clas 0.107 -0.45¢4 0.66¢ 0.707
Antenatal risk factors (Baseline = Absent)
Preser | 0.28¢ | -0.02: | 0.591 | 0.06¢
Mode of delivery (Baseline = NVD)
LSCS | 0.16¢ | -0.10¢ | 0.43¢ | 0.21¢
Indication for NICU admission (Baseline = Other Indcations)
Low birth weigh | -0.23( | -0.64¢ [ 0.18¢ | 0.27¢

* None of the factors were found to have a statibyicagnificant effect on gain in

head circumference
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4. Mid arm circumference

Table 31: Factors affecting gain in MAC (cm)

- 95 % CI
Parameters Beta Coefficients Lower Cl | Upper Cl P-value
(Intercept 0.7¢ -0.67 2.2% 0.29(
Age (Day of life 0.01 -0.05 0.0¢ 0.79:2
Maternal age (Year 0.01 0.0C 0.0z 0.14(
Gravide 0.0cC -0.0€ 0.0¢ 0.941
Gestational age (weel -0.01 -0.05 0.0z 0.441
Birth weight (gm 0.0C 0.0C 0.0C 0.31¢
Total amount oPDHM (ml) 0.0C 0.0C 0.0C 0.36:
Total duration of PDHM (day 0.01 -0.0% 0.0¢ 0.77¢
Gender (Baseline=Female)
Gender mal | 0.02 | -01C | 0.1« 0.74¢
Mother's education (Baseline = Primary)
Secondar 0.1f 0.0C 0.31 0.05¢
Graduat 0.21 0.0C 0.42 0.047
Mother's Occupation (Baseline = Employed)
Homemake | 0.14 | 012 | 0.4C 0.30¢
Socio economic status (Modified B G Prasad) [Baseg& = Upper class]
Upper middle clas -0.0¢ -0.2¢ 0.1¢€ 0.73i
Middle clas: -0.0¢ -0.3¢ 0.1t 0.47¢
Lower middle clas 0.0¢ -0.22 0.3¢ 0.59¢
Antenatal risk factors (Baseline = Absent)
Preser | -0.0F | 02z | 0.1z 0.54¢
Mode of delivery (Baseline = NVD)
LSCS | 0.1¢ | 008 [ 0.2¢ 0.18:
Indication for NICU admission (Baseline = Other Indcations*)
Low birth weigh | -0.0¢ | -02¢ | 0.7 0.647

* Mother’'s education status of graduateshowed a significant positive effect on

MAC gain (beta = 0.21, 95% CI:0.00,0.42, P = 0.04Wicating that infants of

mothers who were graduates showed increased MAC gai
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E) TYPE OF METHOD OF FEEDING

» The following table gives the distribution of typéfeeding of infants at different

time points.

Table 32: Type of feeding

. . Follow-up at | Follow-up at
Type of feeding | At Enrolment | At Discharge oweeks 6weeks
DHM 2 (1.37% 0 0 0
DHM + MOM 144 (98.63% 0 0 0
Lactogel 0 2(1.37% 2(1.37% 2 (1.37%
MOM 0 144 (98.63% | 144 (98.63% | 144 (98.63%

At enrolment, the predominant feeding method wasombination of DHM and

MOM, accounting for 98.63% of infants, while a vesyall percentage (1.37%)

received only DHM. No infants were exclusively fetth lactogen at enrolment. At

discharge and during follow-up at 2 weeks and 6kweef life, all infants were

exclusively receiving MOM (mother's own milk), caitsting 98.63% of the cohort at

each of these time points. A minority of infants3(@%) were discharged on lactogen

feeds and continued to use it on follow-up visits.
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Figure 16: Distribution of type of feeding over tine
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» The following table gives the distribution of methof feeding of infants at

different time points-

Method of _ Follow-up at Follow-up at
_ At Enrolment At Discharge
Feeding 2weeks 6weeks
RT FEEDS 19 (13.01%) 0 0 0
RT FEEDS + SF 1 (0.68%) 0 0 0
SF+DBF 96 (65.75%) 1 (0.68%) 0 0
SPOON FEEDS 30 (20.55%) 2 (1.37%) 2 (1.37%) 2 37
DBF 0 143 (97.95%) 144 (98.63% 144 (98.63%)

Table 33: Method of feeding

At enrolment, the majority of infants (65.75%) wéed using a combination of spoon

feeds (SF) and direct breastfeeding (DBF), whimaller percentage received only
RT feeds (13.01%) or RT feeds combined with spead$ (SF) (0.68%). By the time
of discharge and during follow-up at 2 weeks andegks of life, almost all infants
(97.95% to 98.63%) were exclusively on direct brdesding (DBF), with only a

small proportion (1.37%) continuing to receive spdeeds at later time points.
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Figure 17: Distribution of method of feeding over ime
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F) DURATION OF HOSPITAL STAY

» The following table gives the distribution of infanaccording to duration of

hospital stay.

Table 34: Duration of hospital stay

Variables

Sub Category

Number of subjects (%)

Total Duration of hospital

stay (days)

Mean = SD

Median (Min, Max)

9.97 +5.56

8 (3, 34)

The mean duration of hospital stay for all subjecas 9.97 days (£5.56)

G) INCIDENCE OF NECROTIZING ENTEROCOLITIS AND SEPSIS

» The following table gives the distribution of infanaccording to complications

during hospital stay.

Table 35: Complications

Variables Sub Category Number of infants (%)
No 140 (95.89%)
Sepsis
Yes 6 (4.11%)
No 145 (99.32%)
Necrotizing Enterocolitig
Yes 1 (0.68%)

The majority of infants did not experience any ctiogtion during their hospital stay.

However, 4.11% of infants developed sepsis and %.G@8veloped necrotizing

enterocolitis.
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» The following table gives the distribution of intarwith sepsis according to the

blood culture-

Table 36: Blood culture reports

Organism Number of infants
Klebsiella Pneumonia 3
Candida glabrata 1
Enterobacter sp. 1
Acinetobacter baumannii 1
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DISCUSSION

Human milk is vital for the optimal growth and déyament of the infants
because of its ideal nutrient composition. It gisovides numerous advantages in
terms of gastric, immune and neurodevelopmentaitfons. Adequate nutrition is of
utmost importance and hence, WHO and UNICEF recamdmearly initiation of
breastfeeding within 1 hour of birth, exclusive dsefeeding for the first 6 months of
life and continued breast feeding up to 2 yearagé (40). When there is non-
availability or inadequate production of mothenrgromilk, pasteurized donor human
milk (PDHM) is recommended as the best alterna{gel1,54). PDHM confers
several benefits especially in low birth weightainfs. However, there is variable
evidence regarding the effect of PDHM on the groefthewborn infantsThe poorer
growth is related to the nutrient composition af ADHM. Therefore, analysis of the
macronutrient and micronutrient composition of PDHlh be used to improve the
infant feeding protocol through fortification stegies and thereby the growth of
preterm infants. However, there is not much literatavailable on the macronutrient
and micronutrient composition of PDHM especiallyimdia and so the present study
was conducted to analyse the micronutrient and enatrient composition of PDHM

and to study its effect on the growth parameteisfahts.

SOCIODEMOGRAPHIC PROFILE: The sociodemographic characteristics
of the infants enrolled in the study namely, ageirdants at enrolment, gender,
educational status and socioeconomic status ofatindy were similar to the earlier
studies on feeding patterns of preterm infants.

The mean age of the infants at enrolment was 186 ¢t1.1) in the study

which was similar to the observations in severbhkeosstudies conducted to know the
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effect of PDHM on growth. A mean age of 2 days weg®rted by Colaizy et al. in a
retrospective cohort study to determine the eftédiuman milk (MOM and DHM)
on in-hospital growth of VLBW infants (65). Similabservations of the mean age of
1-2 days were reported by earlier in-house studiesnpact of PDHM on growth of
infants (162,164). On the contrary, an infant gfoatudy by Bramer et al. on the use
of PDHM in non-hospitalized newborns reported tiat age of infants at 1st PDHM
feed at enrolment ranged from 2 — 119 days (80).

The gender distribution of the infants observedtha study with a male
preponderance (52.05%) was similar to the obsemstreported by several studies
conducted on PDHM both in developed and develomiogntries(65,98)A male
preponderance (57%) in the study participants wperted byBelfort et al. in a study
to determine the association between macronutimggite and growth outcomes (98).
A cohort study on the impact of donor milk on shamtl long-term growth of VLBW
infants by Hoban R et al. reported a similar obagon with 54% males (20). Several
Indian studies on the feeding patterns of preterfants admitted in NICU have also
reported a male preponderance (99).

Majority of the mothers of the enrolled infants @®%0) belonged to the
Hindu religion which was similar to the sociodemegguic profile of Karnataka
according to the NFHS-5 which stated that 88% weéiedus (42). Other studies
conducted in similar settings have also observedlai findings. A study on the
incidence of NEC in preterm infants receiving PDHbyl Saurabh et al. also showed
that 83.26% of the mothers of infants enrollechia $tudy belonged to Hindu religion
(163). The majority of the families (94.29%) of ants who received PDHM in the

study by Rohan et al. belonged to Hindu religio®2)1
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In the present study, 58.22% of the mothers hadrskry education and
95.21% were homemakers. A study from Karnatakessess the understanding and
attitude of postnatal lactating mothers regardingnan milk banking reported a 52%
of the mothers having secondary education (100yei®é studies on human milk
banking have reported a similar observation regardine occupation of the mothers
as homemakers. A study on the risk factors assmtiatith preterm delivery by
Dahman et al. also reported 95.8 % of the motherbet homemakers which was
similar to our study (101). A questionnaire sur@m south India on the perceptions
of lactating mothers on human milk banking reportedt 52% were homemakers
(102). A study on the knowledge and attitude ofdndparous women towards human
milk banking by Kaur et al. showed that 60% of thethers were homemakers (103).

In our study, most of the mothers (58.22%) belonigedpper middle class as
per the modified BG Prasad scale of socioeconotaitis which is similar to many
other Indian studies (100,103). The history of emgineous marriage was seen in
only 12.33% cases which was lesser than the pmeslef consanguineous marriage
in Karnataka (26.4%) as per NFHS-5 (42) and stug\Béllad et al. where 24.1%
prevalence of consanguineous marriage in 4 PH@®etH#gavi district in Karnataka

was reported (104).

MATERNAL PREGNANCY PROFILE:

Maternal age- The mean maternal age in our study was observee @b.7
+3.73 years. This observation is similar to anostedy conducted by Ziem et al. in
Ghana to determine antenatal risk factors thatigpede to NICU admissions which
noted that 57.2 % of the mothers enrolled in the\stbelonged to the age group of

20-30 years (105) Similar mean maternal age of 2&ry was reported by
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Velmurugan et al. in his study of perceptions aftdéing mothers on human milk
banking (102). The mean maternal age was foundet@d years in a prospective
observational study conducted by Yadav et al. imdi§a, Karnataka on the maternal
risk factors associated with preterm birth (106).cémmunity based longitudinal
study on the risk factors associated with preteirthbn rural Mysore, Karnataka
observed that women between the age of 25-29 yeadsa higher odd’s ratio
(OR=0.74) for preterm delivery (107).

On the contrary, studies on human milk (PDHM and M)Ghowed higher
mean maternal age. In a retrospective communitgrebtonal study conducted by
Bramer et al. which analysed the growth parametedsfeeding in term infants who
received PDHM, it was observed that the mean ageathiers of the infants was 38.9
years which is higher than observed in our study.(B another study conducted by
Belfort et al. on the macronutrient intake from kummilk and growth in preterm
infants, the mean maternal age was noted to b&8¢ 98).

The difference in the mean maternal age in thesdiest from developed
countries when compared to Indian studies may ke to the different social
factors namely age at marriage and conception.

Gravida - In our study, there were equal numberpafmigravida and
multigravida mothers which was similar to the olbiaion of 46 % of the mothers
being primigravida by Belfort et al. and Brameraét(80,98). Majority (62.24%) of
the mothers delivering preterm were reported tprmigravida in a Karnataka study
on infant feeding practices (108).

On the contrary, the retrospective study by Kou#akl. reported that the risk

of preterm delivery increased with an increaseairity (109).
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Antenatal risk factors- In our study,several antenatal risk factors were
identified - twin/triplet pregnancy being the high¢32.88%) followed by intrauterine
growth restriction (IUGR) (28.77%) and preeclampaiad eclampsia (23.97 %).
Several studies and meta-analysis determined th®ocation of twin/triplet
pregnancy with increased incidence of stillbirtpseterm deliveries and increased
admission to NICUs (110-112). Some of the studiesthe etiological factors of
preterm deliveries reported anemia to be the masinton risk factor (111-113). On
the contrary, PROM causing oligohydramnios was nejgoto be the most common
cause of spontaneous preterm delivery in sevehar attudies (106,114-1160ome
of the South Indian studies have reported PIH asrthst common risk factor causing

preterm delivery (117-119).

BIRTH PROFILE:

Mode of delivery- The most common mode of delivery in the study was
caesarian section, accounting for 78.77% caseslaiaibservations of higher rate of
caesarian sections as a risk factor associatedpngtierm delivery have been reported
by several studies from both developed and dewadppountries. (99,120,121). The
higher rate of LSCS in the present study can bibated to the high risk pregnancies
with complications being referred to our hospitsitas a tertiary care centre.

Gestational age- The mean gestational age of the infants was 352034
weeks in our study. Few other studies on PDHM alsowed similar observations
(80). A study conducted by Bramer at al. on the @iSDHM in non-hospitalized
newborns showed that the mean gestational agerthatbas 37.5 weeks (80). The
studies on PDHM conducted earlier in the same talsiported similar observations

with the mean gestational age of 34-36 weeks (B32,1
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Contrary to these observations, several other esuoin PDHM showed lower
mean gestational ages (19,25,65,78). In a studZdsta et al. on the tolerance of
preterm formula versus PDHM, the mean gestatiogal r@ported was 30.2 weeks
(19). Corpeleijn et al. reported a mean gestatiagal of 28.4 weeks in his study on
the effect of PDHM on severe infections and mastah VLBW infants (29). Colaizy
et al. reported a mean gestational age of 27 wieehis cohort study on human milk
and growth outcomes (65). Majority of the infanisadled in our study were stable
and low birth weight which may be the reason fghler gestational age noted in our
study compared to other studies.

Birth weight— The mean birth weight of the infants enrolledthe present
study was 2008.15 gramb a study by Quigley at al. to determine the dffet
feeding with formula compared with PDHM on growtidadevelopment of infants, it
was reported that all the infants enrolled hadrthbweight of <2500 grams which
was similar to our study (18). The study on the aE&®DHM in non-hospitalized
infants by Bramer et al. showed that the mean hwight of infants enrolled in the
study was 3300 grams (80). Contrary to our obsemst most of the studies
analysing the effect of feeding patterns on themfnooutcomes reported gestational
age of <32 weeks and birth weight < 1500 grams1@,25,65,98) .In a study to
determine the associations of macronutrient intiiken human milk with growth
outcomes by Belfort et al. showed that the meath bveight of the infants was 1104
grams (98). Jeong et al. reported <1500 grams @nnigrth weight of the infants
enrolled in a retrospective study in Korea to stily effects of exclusive PDHM
feeding on morbidity and growth of preterm infafl§). The retrospective cohort
study analysing the growth in VLBW infants fed PDHiM Colaizy et al. showed that

the mean birth weight was 889 grams (65). A randenhitrial on the tolerance of
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preterm formula versus PDHM by Costa et al. repbtiat the mean birth weight of
the very preterm infants enrolled in the study Wa42 grams and 1365 grams in the
groups receiving preterm formula and PDHM respetyiy19). In an audit on the
growth of preterm newborns fed PDHM predominan#ysus those fed MOM in the
NICU by Lloyd et al., it was noted that the mearttbiveight of the infants was 980
grams in the PDHM group and 930 grams in the MObugr(25).

Indication for NICU admissior- The most common indication for NICU
admission in our study was low birth weight (85.62%llowed by neonatal
hyperbilirubinemia (19.86%) and respiratory dissregndrome (12.33%). A study on
the indications and clinical profile of neonatahassions by Khasawneh et al. from
Jordan with a larger sample size reported similaseovations where the most
common indication for NICU admission was low bintreight / preterm (33.4%)
followed by respiratory distress syndrome (28.9%d &yperbilirubinemia (10.7%)
(121). Katke et al. from Mumbai reported similaisebvations of LBW (30.6%) being
the most common indication for NICU admission faled by RDS (23.7%), in a
study on indications and risk factors in LSCS atigl eéffect on early peri-natal
morbidity and mortality rate (122). In contraststdy conducted to identify and
quantify risk factors and causes of NICU admissibterm neonates by Talisman et
al. reported that the most common indication foCNladmission in term neonates
was meconium aspiration syndrome followed by hypdgchemic encephalopathy
(223).In our study, all the infants admitted in NICU whad received PDHM were
enrolled irrespective of the birth weight and gesteal age. This difference in the
inclusion criteria resulted in different observasoas compared to majority of studies
reporting, with enrolment of infants with gestatbrage <32 weeks and birth weight

< 1500 grams.
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DONOR MOTHER PROFILE:

The mean gestational age of the donor mothersristady was 38.47 (+ 1.34)
weeks and the mean maternal age was 23.69 (+x 2&pyThe post-natal day at
which human milk was donated was a mean of 4.66xdays in our study.

The study on human milk banking by Xiaoshan etfraim China reported
66.7% of term births in the donor mothers (124inigirly, the study by Kumar et al.
in India noted that 75.51% of the donor mothers d¢igdn birth to term infants (125).
These observations were similar to the findingsunstudy.

A south Indian study by Kumar et al. to share theegience of human milk
banking in a tertiary care centre, reported thermmege of the donor mothers to be
23.53 (% 3.27) years, similar to our study (125gd¥iwal et al. in his study on human
milk banking from Rajasthan, also reported the gugeip of donor mothers between
20-25 years (167).

Contrary to our observations, a study on 8 yearegpce of human milk
banking from China reported the age of donor mathetween 25-30 years (124).
similar study on human milk banking from Korea aleported the age distribution of
donors ranging from 20 to 45 years, with 69.8% beging to 30-39 years of age
(126).

This difference in the donor maternal age in oftadies compared to Indian
studies may be due to the practice of early magriagd early pregnancy in India
(125).

Jang et al. from Korea also reported that 60.7%hefdonors typically started to

donate breast milk 1-3 months postpartum which diifsrent from our study (126).

Page 86



Discussion

FEEDING PROFILE:

Volume of feeding— In the present study, the mean volume of PDHM
consumed by the infants enrolled in the study w826 ml + 302.91.

Similarly, in a study on the effect of pooled PDHN$ unpooled PDHM on
the short-term growth parameters of preterm infaotsducted by Aabha et al., the
total amount of PDHM consumed in both group was pamable (421.45 +/- 360.79
ml in unpooled group v/s 373.59 +/- 292.25 ml iroled group) (p=0.47) (164). In
the study by Rohan et al. on impact of PDHM on iegdpatterns and growth
parameters following discharge from hospital up tmonths of age, the total volume
of PDHM given was 354.72 + 114.49 ml which was &mio our study (162).

However, many other studies showed that the volaff@DHM consumption
was lesser by the infants. The clinical audit instkalia in 2012-2013 conducted by
Lloyd et al. to study the growth of preterm infafiesl predominantly PDHM versus
those fed MOM in the NICU reported that the meaarngity of milk consumed in the
PDHM group was 196.4 ml +/- 9.95 ml and the MOM wprowas 183.1ml +/-
12.01ml (p = 0.391) (25). Costa et al., in his @mized controlled trial conducted in
2015 to assess the tolerance of preterm formulsugd?DHM in very preterm infants
reported that the mean volume of PDHM consumptias 2.8 +/- 37.5 mi/kg/day
(19). Since most of the infants enrolled in ourdgtuvere stable with a mean
gestational age of 35.91 weeks and mean birth weiyB008.15 grams, the volume
of PDHM consumption was more compared to otheristud/here preterm infants
with gestational age < 32 weeks and birth weigh680 grams were enrolled.

Duration of feeding- The mean duration of PDHM consumption in our study
was 4.03 + 1.75 days. In the study by Saurabh .ebralthe incidence of NEC in

preterm infants consuming PDHM, the mean durationPDHM feeding was
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5.19+3.93 days which was similar to our study (188)other study by Aabha et. al
on the effect of pooled vs unpooled PDHM on pretgrowth outcomes reported that
the mean duration of exclusive PDHM feeding (2.732t61 days v/s 2.48 +/- 2.97
days, p=0.65), mixed feeding (MOM+PDHM) (3.78 +8@.days v/s 3.19 +/- 2.00
days, p=0.23) ,duration of exclusive MOM feeding3@2+/-3.10 days v/s 2.44 +/-
3.84 days,p=0.85 ) and days taken to switch to M@M7 +/-2.81 days v/s 3.25 +/-
2.31 days, p=0.42) between both the groups was ambfe (164). As per Rohan et
al. in his study on the impact of PDHM on growthe tmean duration of PDHM
feeding was 4.05 +2.61 days, similar to our studg2j.

Several other studies have reported a mean durati®®HM feeding of > 5
days. A retrospective study conducted by Alyahyalebn donated human milk use
reported that the mean duration of PDHM feeds whddys in the very preterm, 10
days in the late preterm and 9 days in the teraningroup (127). Another study on
the use of PDHM across neonatal networks in Englan@attersby et al. reported
that the mean duration of PDHM feeds was 8.5-18y% {128). A RCT conducted by
Adhisivam et al. in South India to study the effeftfortified versus unfortified
PDHM on necrotizing enterocolitis reported the mdanation of PDHM feeding to
be 8.5 +/- 5.1 days (78).

The infants included in our study were stable witban gestation age of >34
weeks and mean birth weight of >2000 grams andehehe duration of PDHM feeds
were shorter. Since, the suck and swallow reflewédl established by 34 weeks,

there was an early switching over to MOM and shattegation of PDHM feeds.
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PRIMARY OUTCOME:
MICRONUTRIENT ANALYSIS OF PDHM:

There are limited number of studies on the microeat composition of
pasteurized donor human milk, especially in Indiaere is also a lack of literature on
the accepted reference values for all the micreenis present in PDHM.
Micronutrients in PDHM can be analysed using gad &guid chromatography,
atomic absorption spectroscopy (AAS) or inductivetypled plasma spectroscopy—
atomic emission spectroscopy (ICP-AES). In our wtude method of micronutrient
analysis used was atomic absorption spectroscop\SJAvhereas in the study by
Leyvraz et al. to determine the calcium, zinc aitdmin D content in breast milk, the

analytical method used was ICP-MS (31).

A. Zinc — In our study, the mean zinc content of PDHM wag06:4 0.15 mg/dl with
the values varying from a range of 0.15 - 0.67 hg/d
Another study on micronutrient composition of PDHMported similar zinc
levels as mentioned in table (37). In the studyAbyy Gates et al. to analyse the
nutrient composition of pooled DHM and compare ithvthat of preterm human
milk, the mean zinc levels were determined to ®#8CG: 0.07 mg/dl which is
similar to the results of our study (129). A stuchynducted by Goes et al. in
Brazil to determine the nutrient composition of kesh human milk and the
influence of processing on zinc distribution in kniteported that processing of
the milk samples did not affect most of the nutiselout caused a significant fall

(p=0.04) in the distribution of zin@30).
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Table 37: Micronutrient content of PDHM

Micronutrient

Present study

Study by Gates et al.

Zinc (mg/dl) 0.42 +/- 0.15 0.23+0.07
Calcium (mg/dl) 213.68 +57.7 25.8+2.7
Iron (mcg/dl) 0.1+0.03 NA

Leyvraz et al., in a systematic review for detelingrthe calcium, zinc and vitamin D

content in human milk reported that the mean zewels of breast milk was 0.26

mg/dL (31). There was a significant differencehe tevels of zinc in different stages

of lactation. It was high at the start and thenrelased rapidly until it reached a

plateau. Some of the factors affecting the zinelewere age of mother, feeding

practices and zinc supplementation in mother (B81razilian study by Trinta et al.

reported a median zinc level of 2.9mg/L after 2 kgepostpartum in mothers who

delivered between 28 and 36 weeks gestation comparg.2 mg/L in mothers who

delivered at term. Hence, zinc levels were repottetde higher in preterm milk but

limited data is available (131).

Table 38: Micronutrient content of human milk

Micronutrient Perrin et al. Leyvraz et al. Trintaetal. | Friel et al.
0.29 (preterm)
Zinc (mg/dl) 0.2-04 0.26 NA
0.12 (term)
Calcium (mg/dl) NA 261 NA NA
Iron (mcg/dl) NA NA NA 0.2-04
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Normally, the average zinc levels in colostrum esfiom 0.4 to 0.9 mg/dL and falls

to 0.2 — 0.4 mg/dL by one to two weeks after deiif@32,133).

The PDHM analysed in the present study was doretedmean of 4.61 (x1.6) days

postpartum and hence, the zinc concentration irptheent study was similar to the

normal reference ranges of colostrum.

B. Calcium — In our study, the mean calcium content of pastedridonor human
milk was 213.68 = 57.7 mg/dL with the values ramggirom 107.5 — 320 mg/dL.
Amy Gates et al. observed a mean calcium level250f8 + 20.7 mg/L in the
analysis of pooled DHM which is similar to the pres study (129). The
systematic review on the micronutrient content ean milk by Leyvraz et al.
reported a mean calcium concentration of 261m@tl) (table 38). The level of
calcium in human milk can vary from a range of 84462 mg/L with a median
concentration of 252 mg/L (134). It was noted ttiet concentration of calcium
was almost constant with a very slow decrease dwvee. There were no
significant differences in calcium concentrationtvween adolescent and adult
mothers, lactation stages, preterm and term infaetclusive and mixed
breastfeeding, with or without calcium supplemeataf31).

The mean calcium levels observed in the presediystusimilar to the references
ranges of human milk mentioned by previous stu(lase 38).

C. lIron — In the present study, the mean iron contentiiHM® was 0.1 + 0.03
mcg/dl with the values ranging from 0.01 mcg/mi0td4 mcg/ml. In a study by
Friel et al., the concentration of iron in humarostrum was reported to be
approximately 0.8g/dL and in mature breast milk was 0.2—QgfdL which was
higher than the mean iron levels reported in thesg@mt study. Although the

concentration of iron in human milk is low, it isund to be independent of the

Page 91



Discussion

mother’'s iron status and cannot be increased tlhrowgternal diet or iron
supplementation. The small quantity of iron presanbuman milk is sufficient

for the neonate due to its high bioavailability §)1.3

SECONDARY OUTCOMES:

1) MACRONUTRIENT ANALYSIS OF PDHM:

The macronutrients in human milk can be analysétgusid infrared human
milk analyser (MIR-HMA) or the conventional chenlicmethods. In our study,
method of macronutrient analysis was mid infraneecsroscopy (MIR).

Perrin et al. in his study to investigate donor harmilk composition globally
to develop effective strategies for the nutritiocake of preterm infants, used the
conventional Mojonnier ether extraction methodftdranalysis, Kjeldahl method for
protein analysis, Megazyme enzymatic method fotoke analysis, high pressure
liquid chromatography (HPLC) for HMO analysis andPFMS for micronutrient
analysis (136). In the study by Piemontese etpabtein, lactose, lipids and energy
levels in the DHM pools were analysed before artdrgasteurization using mid-
infrared spectroscopy (Miris human milk analyzé&rf) The study on the comparison
of macronutrient contents in human milk measuradgusiid-infrared human milk
analyser vs. chemical reference methods by Zhd. etoacluded that human milk
analyser (HMA) might be used to analyse macromisien human milk with
acceptable accuracy and precision after recaliigafit and protein levels of field

samples (137).
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A. Energy —The mean energy content of PDHM obtained in thegmestudy was

61.09 + 3.05 kcal/dL with the values ranging froé% - 70.04 kcal/dL. Similar
observation of energy content of PDHM (60.37 + 8kéal/dL) was reported by
Mills et al (138). A systematic review on the ntdmal composition by Perrin et
al. reported an energy composition of PDHM randwmgn 49.3kcal/dL to 69.3
kcal/dL which showed an almost 2-fold differencethe calorie levels of PDHM
and is similar to the present study (36). Amy Gaeal. in his study to analyse
the nutrient composition of pooled DHM, reporte@ tnean energy levels to be
69 £ 5 kcal/dl (129).

The mature human milk normally contains 65-70 K&)/mL of energy of which
about 50% is supplied by fat and 40% by carbohgdré®2). A study on the effect
of holder pasteurization and frozen storage on amatrients and energy content
of human milk by Garcia-Lara et al, observed aifigant fall in the fat (3.5%)
and energy content (2.8%) after pasteurization. (B8he present study, the mean

energy level in PDHM was observed to be lower tt@nnormal reference values

of breast milk which could be due to the effecpa$teurisation.

Table 39: Macronutrient content of PDHM

Macronutrient Present study | Mills et al. | Perrin et al. Wagler et Gates et al.
Energy (kcal/dl) 61.09 +3.05| 60.37+8.41 49.3-69.3 NA 69 £ 5 ldial
Carbohydrates | - 474021 | 7.00+0.44 NA NA 7.6+0.3
(g/dI)
Protein (g/dl) 1.69+0.03 | 0.89+0.24 0.8-3.2 0.7-1.96 1.01120.
Fat (g/dl) 1.94+0.13 | 2.99 +0.96 1.8-41 1.46 —9.39 386t
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B. Carbohydrates — In the present study, the mean carbohydrateenbiof PDHM
was 7.47 = 0.21 g/dl with the values ranging fro®46- 7.68 g/dl. Several studies
reporting the macronutrient composition have naiedilar values in the PDHM
(Table 39). Gates et al. in the analysis of nutreamposition of PDHM reported
a mean carbohydrate concentration of 7.6 + 0.3(@/29). Similar study by Mills
et al. reported the mean carbohydrate content diN¥@Do be 7.09 + 0.44 g/dL

(138).

Carbohydrate normally comprises about 7% (60-7Q gfLbreast milk. It is a

prominent macronutrient in human milk. Among canmiates, lactose is the
major constituent followed by human milk oligosaactes (HMOs) (32,33). In a
systematic review by Perrin et al., the lactoseemnn PDHM was between 5.7 -
8.6 g/dl showing a 1.5-fold difference and the ltbiaman milk oligosaccharides
(HMOs) was between 6.6 and 12.6 g/L (36). A receniew on lactose content of
human milk showed that carbohydrates were not fsogmitly affected by holder’'s

method of pasteurization, even by using differemdlgtical techniques (57). The
concentration of lactose is the least variable Ibthee macronutrients in human
milk (3). This explains the mean carbohydrate conté 7.47g/dl in the present
study, which lies in the normal reference rangbwhan milk.

C. Protein — The mean protein content of PDHM in our study Wa69 + 0.03 g/dl
with the values ranging from 1.64 — 1.76 g/dl. Avest study by Perrin et al.
reporting the macronutrient composition of PDHM wkd that the mean values
of the protein content were between 0.8 g/dL ardgadL (36), which is similar
to the present study. Similar study by Mills etraported similar observations of
mean protein content of 0.89 + 0.24 g/dL (138). Thean protein content in

PDHM was reported to be 1.01+ 0.12 g/dl by Gatesl €129). Gestational age,

Page 94



Discussion

stage of lactation of the donor mothers and thé& pribcessing methods including
pasteurisation influence the protein content of Bi2HM (36). Walter et al.
studied the variability of PDHM composition betwedifferent batches and

reported the mean crude protein content to be ¢/dl6, ranging from 0.7 to 1.96

g/dL (139).
Table 40: Macronutrient content of human milk
Macronutrient American academy of paediatrics
(AAP) reference values
Energy (kcal/dl) 65—70 kcal/dl

Carbohydrates (%) / (g/dl) 7%
Protein (%) / (g/dI) 1%

Fat (%) / (g/dl) 3.8%

D. Fat - The mean fat content of PDHM in our study w81+ 0.13 g/dl with the

values ranging from 1.77 — 2.26 g/dl.

As mentioned in table (39), in a systematic revimwPerrin et al. the mean values
of fat in PDHM ranged between 1.8 and 4.1 g/dL (3% study by Walter et al.,
the mean fat content was reported to be 3.85 gddging from 1.46 to 9.39 g/dl.
Gestational age at birth was identified as a ptedior fat content (139). In the
study by Gates et al. on the PDHM composition, mhean fat content was
reported to be 3.8 £ 0.6 g/dl (129). In the stuglyMills et al., a mean fat content

of 2.99 + 0.96 g/dL was reported in PDHM (138).
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Colostrum contains 15-20 g/L of fat, but this anmtogradually increases, and
mature milk contains almost 35-40 g/L (3.8%) féd. levels are 2—3 times higher
in hindmilk than in foremilk. Fat content in humanilk is closely related to

maternal diet and weight gained during pregnangy. (3

This observation is consistent with the curreneréiture on human milk

composition which suggests that fat compositiohighly variable between and
within women and is influenced by a variety of tastincluding maternal diet and

how the sample was collected (complete versusgbdreast expression) (36).

2) GROWTH

In the present study, we observed that PDHM hadsitipe impact on the growth
outcomes. The mean weight significantly increased weeks [2038.58 + (509.26)
grams] & 6 weeks [2850.51 (£501.48) grams] followw compared to at enrolment
[1981.37 (x425.21) grams]. The mean length sigaifity increased at 2 weeks
[46.87 (x 2.86) cm] & 6 weeks [49.13 (+ 2.88) cngllébw up compared to at
enrolment [46.2 (x 2.89) cm]. The mean head cirararice significantly increased at
2 weeks [32.22 (x 1.86) cm] & 6 weeks [34.33 (x6).@m] follow up compared to at
enrolment [31.61(x1.89) cm]. The mean mid arm cmterence significantly
increased at 2 weeks [8.12 (= 0.85) cm] & 6 week94 (x 0.85) cm] follow up
compared to at enrolment [7.86 (x0.86) cm].

Very few studies have reported a similar observatib positive effect of PDHM on
the growth outcomes of neonates. The studies wiete reported a positive effects
on growth are conducted on PDHM, in a same se#iingurs. A significant increase

in all growth parameters including weight, lendtiead circumference and mid upper
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arm circumference in neonates receiving PDHM wasenked in these studies
(162,163,164).

Many of the studies noted no difference in improeamof growth outcomes either
short term or long term with the use of PDHM (20829. Sisk et al. in a study to
assess growth in preterm infants who were predamijnded MOM, PDHM, or
preterm formula, reported that in PDHM fed VLBW riswns the growth metrics
from birth to discharge remained unaffected (27).Hang L et al.’s study no
difference in daily weight gain and head circumfee was noted in both the preterm
formula (PF) and PDHM groups (28). Bramer et ahimstudy, examined the growth
of non-hospitalized infants who were exclusivelgt f2BHM and demonstrated that the
growth velocity of infants was unaffected by DHM{8

Kim et al. in his Korean study on the effects otlesive DHM feeding on morbidity
and growth outcomes reported that the DHM groupvelaba lower rate of gain in all
the anthropometric parameters (17). In a retrogspgeanalysis by R. Chowning et al.,
the impact DHM on the growth outcomes was investidaand revealed slower
growth rates in weight and HC at discharge (14)a Iretrospective clinical audit by
Lloyd M et al. on the growth of preterm infants fpdedominantly PDHM versus
those fed MOM, transient slow growth but eviderttbaup growth by discharge and
no difference by 3 months of age was seen in thidN®Qroup (25).

Some studies comparing pasteurized donor human (@BHM) with preterm
formula (PF) have reported better growth parametéts PF in preterm babies than
PDHM (15,18,21,69).

In a RCT by Adhisivam et al. in south India on th#ect of fortified versus
unfortified PDHM on incidence of NEC and growth gaweters, no significant

difference in growth parameters was noted in tigeo2ips (78).
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ESTABLISHMENT OF MILK FLOW:

A milk flow process was established to trace thelgd sample of PDHM
collected from a set of donor mothers to the irdawho received the respective
sample of PDHM. Analysis of the macronutrient angtronutrient content of this
pooled PDHM sample was used to assess the growtbroas of the infants fed with
the respective sample of PDHM (36,37). Since danother characteristics are the
strong predictors of nutrient composition which twrn can define the growth
outcomes, information regarding the donor motheratteristics was compared with
respective recipient infants and correlated witkirtgrowth outcomes. This process of
tracing the milk flow from the donor mothers to thexipient infants and to their

growth outcomes by analysis of the nutrient contéDHM is first of its kind.

Factors affecting the nutrient composition of PDHM:

1. Donor mother characteristics: In the present study, Pearson correlation analysis
was done between the donor mother characteristiceely, mean gestational age,
mean maternal age and mean postnatal day of bhrekstonation with each of

the micronutrient and macronutrient content in PDHM

Gestational age of donor mother: A negative catimmlawas observed between
protein content in PDHM and the mean gestationalaghe donor mothers in the
study(p value = 0.023), suggesting that with an increashe gestational age, the
protein content of PDHM decreased significantlynffar protein variability with
the gestational age of the donor mothers was regdoyy Perrin et al. in his
systematic review of macronutrient composition @HM (36). The protein

content of milk obtained from mothers who deliveetprm is significantly higher
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than that of mothers who deliver at term (3). e goresent study the mean
gestational age was 38.47 (x 1.34) weeks and hémeemicronutrient and
macronutrient concentrations were in the refereanges of term milk.

Age of donor mother: The present study reportedemrmrmmaternal age of
23.69 (x 2.9) years. The Pearson correlation arsalg®l not show significant
variations in the nutrient composition of PDHM withange in maternal age in
this study (p value > 0.05)

Stage of lactation: It is identified as a predicfor the protein content of
human milk (139). Our study reported that an inseem the postnatal day of
breastmilk donation was association with a falltie levels of zinc, energy,
protein and fat in PDHM (p value = 0.028, 0.0321, 0.049 respectively). In a
systematic review by Leyvraz et al. to determire ¢hlcium, zinc and vitamin D
content of human milk, a significant differencethe levels of zinc in different
stages of lactation was noted. It was high at thg and then rapidly fell until a
plateau was reached. Some of the factors affethiegzinc levels were maternal
age, breastfeeding practices and maternal zinclemantation (31). Colostrum
contains the highest amount of fat and this amamatually decreases. The
postnatal day at which human milk was donated i $tudy was a mean of 4.61
(+x1.6) days and thereby, it was noted that theienitdlevels were similar to the
normal reference ranges of colostrum. Its leveds2a3 times higher in hindmilk
than in foremilk. Fat content in human milk is @bsrelated to maternal diet and
weight gained during pregnancy (32)he normal values of macronutrients in

different stages of lactation is mentioned in tatlg140).
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Table 41: Macronutrient content in different stagesof lactation

Macronutrient Transition milk Mature milk Extended milk
Energy (kcal/oz) 19.2 (£ 1.9) 18.7 (x 2.4) 20.0 (£ 2.7)
Lactose (g/dl) 7.2(x0.2) 7.2(x0.2) 7.2 (£0.3)
Protein (g/dl) 1.3(x0.2) 1.0(x0.2) 1.2 (£0.2)
Fat (g/dl) 3.5(x0.7) 3.5(x0.9) 4.0: 1.0)

2. Method of nutrient analysis — The standard methods of high performance liquid
chromatography could not be used for the analy$isni@ronutrients. In the
present study, atomic absorption spectroscopy (A& the method of analysis.
However, for macronutrient analysis the mid inftabased human milk analyser
was used. There was also a lack of Indian refereradees to compare the
micronutrients of PDHM

3. Effect of milk banking processes— Although proper precautions are taken in
order to not affect the composition of DHM, theiwgas processes in human milk
banking result in some alteration in the nutrieamposition. Inconsistency in
milk collection methods including incomplete bre&stpression in milk bank
leads to loss of fat. The impact of milk bankinggesses like pooling, mixing and
multiple container transfers may influence theristion of nutrients in PDHM.
There is also documented loss of some bioactiveoifacand nutrients during
pasteurization and storage (36). In the preseniysthe energy content was lower
than the reference range may be due to the effegasteurisation but other
micronutrients and macronutrients were in the nbmef@rence ranges, indicating

that pasteurisation and other milk banking procesid not significantly affect
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their levels in PDHM. Vieira et al.’s study on ta#fect of holder pasteurization,
freezing and thawing on the macronutrient concéntreof human milk reported
that the mean protein concentration following pastation dropped by 3.9%

(35).

Factors affecting the growth outcomes

1. Nutrient composition of PDHM

In the present study, Pearson correlation analgis done between the
micronutrient and macronutrient composition of PDHEhd each of the
anthropometric parameters of the infasismoderate to strong positive correlation
between the protein content of PDHM and the avegage in all the anthropometric
parameters, with statistical significance (p<0.@8&) reported, indicating that higher
protein content is associated with greater increaseall the anthropometric
parameters mid arm circumference (MAC). Howeveg, dther nutrients present in
PDHM did not significantly affect the growth outcem

Protein and energy in the diet are major determighahphysical growth for
preterm infants (98). A previous longitudinal studith repeated measures of milk
macronutrient content in Taiwan found that the @rotontent (g/dL) of human milk
was positively associated with growth velocity wshital discharge, a finding that is
consistent with our results (24).

2. Sociodemographic and maternal factors

A multivariate analysis was performed to study #le covariables -
sociodemographic and maternal factors affecting gnewth outcomes. It was
reported in the present study that the gestatiagel at birth showed a significant

positive effect on weight gain, suggesting thathkig gestational age at birth
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correlated with increased weight gain. On the @wgirmaternal age had a significant
negative effect on weight gain, indicating thatesldnaternal age is associated with
reduced weight gain in our study. The socioeconostatus of lower middle class
showed a significant positive effect on weight derayth gain, indicating that infants
belonging to lower middle class showed increasetjhteand length gain. Length
gain of infants was also found to be more if mathe@ere homemakers. A significant
impact on the MAC gain of infants was reported wtirenmothers were graduates.

The improved growth outcomes observed in our staihpng infants who
received PDHM feeding are likely attributed to flaet that the average gestational
age (GA) of the infants was 35.91 weeks, classifghem as late preterm, in contrast
to the majority of studies which focused on infanith GA < 30 weeks. GA appears
to play an independent role in influencing varigrewth outcomes. Infants with a
higher GA tend to exhibit more normal short-ternowgth patterns, possibly due to
facing less severe clinical challenges and hawmeet nutritional demands compared
to infants born with lower GA and birth weightwergestational age results in poor
weight gain and head growth in infancy (165).

Many studies show that adverse obstetrical andngli outcomes are
associated with women of advanced maternal age).(Mdjority of these outcomes
can be explained through the physio-pathologicahges secondary to aging in the
female reproductive system and aging-associatecbdmdities. However, advanced
maternal age is identified as an independent askof according to current evidence
(166). A constant rise in obstetric and neonatalidity was observed with maternal
age after 30 years (141) Advanced maternal agksdaskaown to be associated with

increased incidence of still births (142).

Page 102



Discussion

On the other hand, single young mothers were knowrave unsatisfactory antenatal
care and small for gestational age infants. Veryngp maternal age was also
associated with higher risk of prematurity, majangenital malformations and

perinatal mortality. More studies are needed tecedam the cause of these adverse

outcomes (143-145).

3) TYPE AND METHOD OF FEEDING

Type of feeding:

In the present study, the predominant feeding nmiktioenrolment was a
combination of pasteurized donor human milk (PDH&)d mother's own milk
(MOM), accounting for 98.63% of infants, while aryesmall percentage (1.37%)
received only PDHM. At discharge and during folloyw-at 2 weeks and 6 weeks of
life, all infants were exclusively receiving MOM f@ther's own milk), constituting
98.63% of the cohort at each of these time po@tdy a minority of infants (1.37%)
were discharged on lactogen feeds and continuags¢oit on follow-up visits. A
population-based cohort study examining the infbgerof donor human milk
availability on breast milk utilization by Agata at. reported similar observations
showing a 10% rise in breast milk feeding at disgadrom NICU (89).

Williams et al. evaluated maternal breastfeedingsrébefore and after the
introduction of donor human milk (DHM) in a systeticareview. They reported a
notable decrease in the percentage of feeds cmgsist mother's own milk (MOM)
following the introduction of DHM which was in caast to the findings of our study
(146).

The majority of mothers of preterm infants face lidmges in providing

sufficient milk to meet their infants' nutritionakeds in the early days (147-151)
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Recent research indicates that delayed lactogenkesiee onset of mature milk
production, is common among mothers of pretermdsa{i52—-154). This delay often
results in reduced milk expression volume by pmtenothers, increasing the
likelihood of PDHM feeding during the initial day450,152-155). However, this
delay typically corrects itself within 1-2 week®atling to higher rates of direct
breastfeeding (DBF) by the time of discharge anidieup.

Another contributing factor to this trend is thes@asation between lower
segment cesarean section (LCSC) and decreasedwet-ekflex, which can further
delay breast milk expression. The initial separatad preterm infants from their
mothers during NICU stays can also hinder the pramtivation of the let-down
reflex, thereby increasing the reliance on PDHMdfeg upon admission. However,
as these factors are gradually mitigated, ratesnafernal milk provision tend to
increase by the time of discharge and follow-up.

Method of feeding:

In our study, the majority of infants (65.75%) wéed using a combination of
spoon feeds (SF) and direct breastfeeding (DBFerablment while majority
(98.63%) were on direct breast feeds at dischasgeeadl as on follow up at 2 and 6
weeks.

Studies examining breastfeeding rates before ated thfe establishment of a
human milk bank concluded that the opening of sacfacility did not decrease
exclusive breastfeeding (EBF) rates at discharg,(56). Similarly, a study by
Adhisivam et al. from India noted an enhancemenbreastfeeding rates following
the establishment of a milk bank, with rates ridirmm 34% to 74% after six months

(157).
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The predominant method of feeding for most infamtsur study at the time of
enrolment was spoon feeding (SF), which subsequeménsitioned to direct
breastfeeding (DBF). This shift can be attribut@thie inclusion of stable infants with
an average gestational age of 35.91 weeks in adlysHence, the establishment of

milk banks were associated with higher breastfegpdates at discharge and follow

up.

4) DURATION OF HOSPITAL STAY

In our study, the mean duration of hospital stayalbthe enrolled infants was
9.97 + 5.56 days. Similar observations were obthiinem a systematic review and
meta-analysis conducted by Rui Yang et al. in 2020ich studied the impact of
DHM on the duration of hospitalization in VLBW newins and reported a
significant reduction in length of hospital stay domean value of 11.72 days for
infants receiving DHM (158).

This was in contrast to the results of a singlefeerrandomized non-
inferiority controlled trial by Costa et al., whighvestigated the tolerance of preterm
formula versus pasteurized donor human milk (PDHiMyery preterm infants with
gestational age (GA) of32 weeks. Their study reported an average hosgital
length of 37.5+/-17.5 days for infants (19).

One possible explanation for the differences oleserin our study is the
enrolment of stable infants with a mean gestatiagal of 35.91 weeks, who required
a shorter duration of PDHM feeding. Hence, theye@ansition to maternal milk may
have contributed to early discharge from the nednatensive care unit (NICU).
Furthermore, PDHM is known to offer several advgata in preterm infants,

including a reduced risk of comorbidities suchats-onset sepsis (LOS), necrotizing
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enterocolitis (NEC), bronchopulmonary dysplasia DBP and intraventricular
haemorrhage (IVH), consequently leading to decckas¢es of hospital-acquired

infections and shorter hospital stay.

5) INCIDENCE OF NECROTIZING ENTEROCOLITIS AND SEPSIS

In our study, majority of infants did not experienany complication during
their hospital stay. However, 4.11% of infants deped sepsis and 0.68% developed
necrotizing enterocolitis.

Several other studies have reported the lower @mded of NEC in preterm
infants receiving human milk (MOM/PDHM) compared tormula feeds
(14,16,18,87,89). A study conducted by Sullivanaétin 2010 reported a 77%
reduction in NEC in preterm infants fed a humankndiet compared to those who
were fed human milk supplemented with cow-milk-lshsefant formula products
(159).

Shoji et al. supported the theory that breast npbssesses antioxidant
properties, thereby exerting a protective effecaimgt NEC (88). In a study by
Lapidaire et al., it was observed that for ever$olihcrease in MOM and DHM
intake, there was an approximately 8% and 12% loketihood of NEC/sepsis,
respectively. Conversely, a 10% increase in temmita (TF) intake was associated
with a 12% increase in the likelihood of NEC/se§Si3).

In contrast, Schanler et al. found no significafiea of donor milk on the
incidence of late-onset sepsis or NEC. Their sthdyyever, only considered cases of
sepsis or NEC that occurred after a significant amof enteral nutrition (50 mL/kg

daily) had been tolerated, which typically occuiteral6 to 18 days (160).
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A south Indian study by Adhisivam et al. from atitey care hospital
demonstrated no increase in incidence of NEC irfdhidied PDHM group compared
to unfortified PDHM group and concluded that staddi@rtification of PDHM does
not increase the incidence of NEC among pretermates (78).

The frequency of NEC in the present study was Baamitly low among the
neonates who received PDHM demonstrating the pesitle of human milk in the
prevention of NEC compared to formula feeding. DHMntains human milk
oligosaccharides which withstands the low pH o&in§ stomach and reaches distal
small intestine and colon where it acts as a ptaband helps beneficial bacteria to
thrive along with suppressing harmful bacteriagl#o has anti-adhesives that blocks
the attachment of viral and bacterial pathogens ttnunteracting dysbiosis at the

early stage of NEC (161).
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STRENGTHS OF THE STUDY

This is the first Indian study to analyse the mmerisient and macronutrient
composition of pasteurized donor human milk, ustapdard methods. It is the also
the first study to corelate the micronutrient anacnonutrient content of PDHM with
donor mother characteristics and growth outcomemmfahts by establishing a milk
flow process. Charting the milk flow helped to #abe milk from the donor mothers
to the recipient infants and to their growth outesnby analysis the nutrient content

of PDHM.

LIMITATIONS OF THE STUDY

The limitation of this study is that it is a singtentric study with a small
sample size. There is also a lack of literaturestamdard reference values to compare
the micronutrient and macronutrient levels. Longntdollow up of the infants was

not done and was beyond the scope of the study.

RECOMMENDATIONS
Multicentric studies with larger sample size andgderm follow up to study
the effect of micronutrient and macronutrient cosipon of PDHM on growth and

developmental outcomes of infants is recommended.
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CONCLUSION

This observational longitudinal study conducted in a NICU of atertiary care
teaching hospital, to analyse the micronutrient and macronutrient composition of
pasteurized donor human milk observed the nutrient composition of PDHM in the
normal expected range of human milk reference values. The pasteurized donor human
milk (PDHM) had a positive impact on short term growth in infants at 6 weeks. The
higher protein concentration in PDHM resulted in greater increase in al the
anthropometric parameters when nutrient content was traced to the growth outcomes
with the help of a milk flow process. The correlation between donor mother
characteristics namely donor gestational age, donor maternal age and postnatal day of
milk donation and the nutrient composition of PDHM showed that the increased
levels of protein in PDHM was associated with lower gestational age and early
postnatal day. Multivariate analysis of other covariables affecting the growth
outcomes in infants showed that higher gestational age at birth correlated with
increased weight gain and older maternal age was associated with reduced weight
gain. The incidence of necrotizing enterocolitis and sepsis was significantly low with
the use of PDHM, thereby resulting in shorter duration of hospital stay in the study.
However, a multicentric RCT with a large sample size for a longer duration is

recommended to confirm the findings of our study.
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SUMMARY

The observational longitudinal study was condudiedn January 2023 to
December 2023 in the Neonatal Intensive Care UhiDepartment of Pediatrics,
KLES Dr. Prabhakar Kore hospital and Medical Redea€entre, attached to
Jawaharlal Nehru Medical College, Belagavi. A totdl 13 batches of PDHM
obtained from the human milk bank - AMRUTHA wereabsed for micronutrients
and macronutrients. The PDHM from each batch wssibluted among the neonates
eligible and enrolled in the study. Hence, a mitknf was established by tracing the
milk from the donor mothers to the recipient infaahd to their growth outcomes. Of
688 neonates admitted during the study period, W82 given PDHM. Out of the
402 neonates who received PDHM, the first 200 nesnaere screened. 20 neonates
were excluded from the study in view of congenitallformations, birth asphyxia and
early onset sepsis. A total of 180 neonates wensidered eligible and were enrolled
and analysed in the study. Of the 180 neonatedlety® deaths were noted during
hospital stay. Of the 172 survivors, 26 neonate® st to follow up after discharge.
Hence, 146 neonates were enrolled and followedampptetely till 6 weeks of life.
The data was analysed and the important findingthefstudy are summarized as
below.

1. Sociodemographic profile:

* The mean age of the infants at enrolment was 1a§6 (1.1).

* Majority of the infants were males (52.05%) andobegled to the Hindu religion

(85.62%).

* Majority of the mothers were homemakers (95.21%hveecondary education

(58.22%).
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A vast majority of the families belonged to upperddie class of the

socioeconomic scale (58.22%).

Only a few families reported consanguineous maesagmong parents (12.33%),

while the majority did not (87.67%).

Maternal pregnancy profile:

The mean age of the mothers was 25.7 years andtulg included an equal

number of multigravida (50%) and primigravida (5089thers.

All mothers had antenatal visits and scans dulieg pregnancies.

Various antenatal risk factors were identified: riftniplet pregnancy being the
highest (32.88%) followed by intrauterine growtlstrietion (IUGR) (28.77%)

and preeclampsia and eclampsia (23.97%).

Birth profile:

Majority of deliveries were conducted via LSCS, @atting for 78.77% of cases,

while vaginal deliveries constituted 21.23%.

The mean gestational age at birth was 35.91 weeks34) with a mean birth

weight of 2008.15 grams (¥436.15).

The most common indication for NICU admission was birth weight (85.62%)
followed by neonatal hyperbilirubinemia (19.86%) damespiratory distress

syndrome (12.33%).

Feeding profile:
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Majority of infants (91.1%) were given PDHM becausiee mother had
insufficient milk secretion while only 5.48% recet it due to the mother not

being healthy to breastfeed.

Most infants (78.77%) received < 500 ml of PDHM{wonly 17.81% receiving

between 500-1000 ml, and 3.42% receiving over 1AD0

The mean total amount of PDHM consumed by the stdbjevas 382.26 ml

(£302.9) with a mean total duration of 4.03 days.({5).

. Donor mother profile:

The mean gestational age of the donor mothers ®&§ 3+ 1.34) weeks and the

mean maternal age was 23.69 (+ 2.9) years.

The post-natal day at which human milk was donatasla mean of 3.89 days.

. Micronutrient composition of PDHM:

Mean calcium content was 213.68 +57.7mg

Mean zinc content was 0.42 mg + 0.15 mg

Mean iron content was 0.1 mg = 0.03 mg

. Macronutrient composition of PDHM:

Mean energy content was 61.09 £3.05 kcal

Mean carbohydrate content was 7.47 £ 0.21 %

Mean protein content was 1.69 £+ 0.03 %

Mean fat content was 1.94 % + 0.13 %
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8. Growth outcomes:

* Weight - At enrolment, the mean weight was 1981(8425.21) grams. At
discharge it decreased to 1974.11 grams (x432:186)a follow up at 2 weeks
and 6 weeks, it significantly increased to 2038:5809.26) grams and 2850.51

(x501.48) grams, respectively.

* Length - At enrolment, the mean length was 46.289) cm. There was a
marginal increase in the mean length to 46.62 @)X2cm at discharge. On
follow-up at 2 weeks and 6 weeks, there was a fogmit increase in mean

length to 46.87 (+ 2.86) cm and 49.13 (+ 2.88) espectively.

 Head circumference - At enrolment, the mean HC Iloé infants was
31.61(x£1.89) cm. There was a marginal increaseaeamHC to 31.99 (+x 1.73)
cm at discharge. The mean HC then increased signify to 32.22 (+ 1.86) cm

and 34.33 (£ 1.76) cm on follow up at 2 weeks anekeéks respectively.

* Mid arm circumference - At enrolment, the mean MAiCthe infants was 7.86
(x0.86) cm. There was a marginal increase in meaChb 8.04 (+ 0.77) cm at
discharge. The mean MAC then increased signifigaoti8.12 (+ 0.85) cm and

9.04 (£ 0.85) cm on follow up at 2 weeks and 6 vee@spectively.

9. A milk flow process was established to trace theled sample of PDHM
collected from a set of donor mothers to the recipinfants and to their growth
outcomes by analysis of the nutrient content of RDHAnalysis of the
macronutrient and micronutrient content of thislpdd®DHM sample was used to
assess the growth outcomes of the infants and waelated with the donor

mother characteristics.
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10.Lower gestational ages were associated with higietein content and early
postnatal days of milk donation were associatedh witreased levels of zinc,

energy, protein and fats according to the corm@faginalysis done in the study.

11.The study reported that micronutrients like calciwmnc and iron composition of
the PDHM did not significantly affect the growthtoames in infants enrolled in

the study.

12.In case of macronutrients, a moderate to strongfip@scorrelation between the
protein content of PDHM and the average gain in thk anthropometric
parameters indicated that higher protein contens associated with greater
increase in all the anthropometric parameters. @nararbohydrates and fats did

not significantly affect the growth outcomes.
13. Other factors affecting the growth outcomes:

* Maternal age had a significant negative effect efgi gain, indicating that older

maternal age was associated with reduced weight gai

* Gestational age showed a significant positive éftet weight gain, suggesting

that higher gestational age correlated with inezdasgeight gain.

» Socioeconomic status being lower middle class wsso@ated with increased

weight and length gain in infants.

* Mother’s occupation being homemaker was associaittdincreased length gain

in infants.

* Mother's education being graduate was associatéld wcreased MAC gain in

infants.
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14.Type of feeding:

* At enrolment, the predominant feeding method wasrabination of pasteurized
donor human milk (DHM) and mother's own milk (MON;counting for 98.63%

of infants, while a very small percentage (1.37&geived only PDHM.

* At discharge and during follow-up at 2 weeks andegks of life, all infants were

exclusively receiving MOM (mother's own milk), caitsting 98.63%.

* A minority of infants (1.37%) were discharged oottggen feeds and continued to

use it on follow-up visits.

15. Method of feeding:

« At enrolment, the majority of infants (65.75%) wdesl using a combination of
spoon feeds (SF) and direct breastfeeding (DBF)lewdn smaller percentage
received only RT feeds (13.01%) or RT feeds combiwéh spoon feeds (SF)

(0.68%).

* By the time of discharge and during follow-up aw2eks and 6 weeks of life,
almost all infants (97.95% to 98.63%) were exclakivon direct breast feeding

(DBF), with only a small proportion (1.37%) conting to receive spoon feeds.

16.The mean duration of hospital stay for all the m$aenrolled in the study was

9.97 days (¥5.56).

17.The majority of the infants did not experience ammmplication during their

hospital stay.
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* However, 4.11% of infants developed sepsis and%.6@&veloped necrotizing

enterocolitis.

* The most common organism isolated in blood culkvae Klebsiella pneumonia.
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Annexures

ANNEXURES - |
INFORMED CONSENT FORM

“TO ANALYSE THE MICRONUTRIENT COMPOSITION OF PASTEU RIZED
POOLED DONOR HUMAN MILK (DHM) - A ONE YEAR HOSPITAL BASED

LONGITUDINAL STUDY.”

Principle Investigator: Co-Investigator

REG. NO. BM0121016 DR.

Post Graduate Student Professor,

Department of Paediatrics Department of Paediatrics,

J. N. Medical College, Belagavi-10. J.N. Medical College, Belagavi-10.

Objective: TO ANALYSE THE MICRONUTRIENT COMPOSITION OF
PASTEURIZED POOLED DONOR HUMAN MILK (DHM) - A ONE ¥EAR
HOSPITAL BASED LONGITUDINAL STUDY.

Introduction : When their own mothers’ milk is unavailable ort sofficient to satisfy
the requirements of babies, donor human milk (DHd/the best alternative. DHM can
reduce the incidence of late onset sepsis, Bronghamary dysplasia, Retinopathy of
Prematurity (ROP) and Necrotizing Enterocolitis (JEas well as improve feeding
tolerance, shorten the length of hospital stayraddce the medical costs. Hence, we are
studying its effect on growth of infants.

Explanation of procedure: First, milk is expressed from donor mothers usirgpspital
grade breast pump. The breast milk collected fromo$hers is collected and pooled in
1 bottle. The pooled donor human milk is then pasted using Sterifeed Pasteurizer .
The Pasteurized pooled donor human milk will bet $en analysis of micronutrients

and macronutrients. The micronutrients which wel dnalysed are iron, calcium, zinc,
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vitamin A and vitamin D using an Atomic Absorpti@®pectrometer (AAS) in the
Micronutrient Analysis lab in Jawaharlal Nehru Meli college building. The same
milk sample is dispensed to recipients and theadlipinary details are noted. Later,
babies who have consumed this pasteurized donommumilk are followed up in
NICU/KMC at discharge and 6 weeks of life.

Withdrawal from participation in the study: Participation in this study is voluntary.
You will be free to decide whether to participatethis study or continue participation
once enrolled. In case you decide to withdraw ymarticipation, you are free to do so.
However, please convey the decision to the prindipaestigator.

Possible benefits from participating in the study: You will/will not have nor get any
benefits by participating in this study. The datthgred 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, t
prevent any person from identifying you. Your itdgnwill never be revealed. The data
collected from you will be kept confidential andlypprocessed or aggregated data will

be used for publication.

Financial incentives: You will not receive any payment for participatim this study.
Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurposes and or presented to
scientific groups.

However, your identity will never be revealed.
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Questions: In case of any questions with regard to this stydy, are free to contact:
REG. NO. BM0121016, Department of Paediatrics, KAHEniversity’'s J.N Medical

College, If you have any question or complaintshwiégard to your right as study
participant you may contact Dr Harsha Hegde, Cleasgn, Ethical committee of

JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights.
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STATEMENT OF CONSENT

| am making a voluntary decision to participatetle study“TO ANALYSE THE
MICRONUTRIENT COMPOSITION OF PASTEURIZED POOLED DONR
HUMAN MILK (DHM) - A ONE YEAR HOSPITAL BASED LONGITUDINAL
STUDY”. My signature below indicates that | have decittegarticipate and | have
read the information provided above or the infoioraprovided above has been read to
me in the language that | understand best. | wasnghe opportunity to ask questions

and that they have been answered to my satisfaction

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - PROFORMA
PROFORMA FOR DATA COLLECTION

Annexures

SCREENING PROFORMA

HOSPITAL PATIENT NUMBER

L1 |

[ [ [ 1]

SCREENING NUMBER

B/O FIRST NAME
MIDDLE NAME

LAST NAME

AGE-

GENDER-

appressHNO. | | [ | [ ]

sreeer | | | | | [ | |

TALUKA
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DISTRICT

HEEEEEENEN

CONTACT NUMBER OF PARENTS

HEEEEE NN

GENERAL QUESTIONNAIRE

» AGE OF THE MOTHER AT DELIVERY -

> DATE OF DELIVERY-

> GESTATIONAL AGE AT DELIVERY - WKS DAY
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» MODE OF DELIVERY -

» BIRTH WEIGHT AT DELIVERY-

» WEIGHT AT TIME OF SCREENING-

GENERAL QUESTIONNAIRE

KG

KG

1. REQUIRING NICU OR KMC ADMISSION DYes D No
If yes indication
I. LOW BIRTH WEIGHT YES | NO
II. RESPIRATORY DISTRESS SYNDROME YES | NO
1. MAS YES | NO
IV. HYPERBILIRUBINEMIA YES | NO
V. FEEDING DIFFICULTIES YES | NO
VI. OBSERVATION YES | NO
VII. HYPOGLYCEMIA YES | NO
VIII. ANY OTHER YES | NO
2. STABLE Yes No
e on ventilator support, Yes No
e on parentral nutrition Yes No
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3.Requiring DONOR MILK- Yes No

If yes , indication

I. Mother not alive YES [ NO
II. Mother is not well/ not physically healthy for YES | NO
breastfeeding
III. . Mother not having enough secretions YES [ NO
IV. Baby not maintaining RBS despite mother’s YES [ NO
feed
V. Baby is has not developed suck reflex YES [ NO
VI. Others YES | NO
EXCLUSION CRITERIA

1. Congenital malformation especially cardiac anomalies Yes No

2. Birth asphyxia Yes No

3. Anomalies of GI tract. Yes No

4. Any surgical intervention in last 1 month Yes No

5. Necrotising enterocolitis Yes No

6. Pateint not giving consent Yes No
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Eligible as per above mentioned criteria -
If eligible, CONSENT

e Does the mother/father assent to
participate?

® Has the consent form been signed?

e If Consent given , Enrollment

Yes |:|
No l:]

Subject number- I:I:I:I

NAME OF THE INVESTIGATOR-

,— Yes ,_ No

|:| Yes No
v [~

SIGNATURE-
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PROFORMA

“TO ANALYSE THE MICRONUTRIENT COMPOSITION OF PASTERIZED
POOLED DONOR HUMAN MILK (DHM) - A ONE YEAR HOSPITA BASED
LONGITUDINAL STUDY”

Subject No- IP No-

Date-

I. SOCIO-DEMOGRAPHIC DATA

1

2
3
4
5.
6
7
8
9

. Identification Number :

. In patient Number :

. Date of admission :

. Name :

Religion: Hindu uslim Sikh Others
. Address:

. Age:

. Gender: Male Female  Ambiguous

. Mother's Name:

10. Mother’'s education: llliterate rRarry Secondary Graduate

Post Graduate

11. Mother's Occupation: Home maker Eyppitb  Self employed

12. Father's Name:

13. Father’'s education: llliterate nfary Secondary Graduate

Post Graduate

14. Number of member's at home:

15. Income:

16. Per capita:

17. Socio economic status according to the MediB.G. Prasad's Classification

a. Upper class (> Rs. 5775)
b. Upper middle class ( Rs 2887 to 5774)
c. Middle class (Rs. 1773 to 2886)
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d. Lower middle class (Rs 866 to 1732)

e. Lower class ( < Rs 866)

18. Marriage: Consanguinous Non- Consanguinous

19. General information given by: ~ Mother

20. Written informed consent Yes

II. MATERNAL HISTORY :

a. Gravida:

[1I. Birth history
1. Mode of Delivery: FTNVD LSCS

2. Gestational age in weeks:

IV. Indication of NICU Admission
1. Indication
a. Low birth weight
b. Respiratory distress syndrome
c. MAS
d. Hyperbilirubinemia
e. Feeding difficulties
f. Observation
g. Hypoglycemia
h. Any other
2. Examination
a. General physical examination
i. Heart rate:
ii. Respiratory rate:
iii. CFT:

iv. Temperature:

Father
No

Instrumental delivery

Yes/No
Yes/ No
Yée
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No
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3. Anthropometry

Measured Expected

Weight (Kg)

Length (cm)

Head Circumference (cm)

Mid Upper Arm Circumference

(cm)

4. Head to toe examination:
a. Face
b. Eyes
c. Ears
d. Oral cavity
e. Neck
f. Chest
g. Abdomen
h. Extremities
j. Congenital markers
k. Skin

5. Other systems
a. Cardiovascular system
b. Respiratory system
c. Per Abdomen

d. Central nervous system
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6. Feeding Pattern
a. Type of Feeding
b. Method of feeding

c. Frequency of feeding

7. Date of starting PDHM:
Total duration of PDHM given:

8. Hospital stay

a. NICU: days
b. NICU +KMC: days

c. KMC: days
d. Post natal: days
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9. Anthropometry at Discharge/ 2 weeks :

Measured

Expected

Weight (kg)

Length (cm)

Head Circumference (cm)

Mid upper arm

circumference (cm)

10. Types of feeds at discharge
a. Breast feed
b. If yes,
i. Direct breast feed

ii. Expressed breast milk

iii. Both
11. PDHM
a. If yes, amount: ml/day
12. Formula
a. If yes, amount: ml/day

13. Presence of complications at discharge

a. Necrotizing enterocolitis

b. Sepsis

Yes/ No

Yes/ No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No
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Baby's follow up at 6 weeks :

FEEDING PATTERNS -
a. Type of feeding

b. Method of feeding

c. Frequency of feeding

ANTHROPOMETRY-

Measured

Expected

Weight (kg)

Length (cm)

Head Circumference (cm)

Mid Upper Arm

Circumference(cm)

Presence of complications -
Necrotising Enterocolitis

Sepsis

Yes/No
Yes/No
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ANNEXURE 3 — PHOTOGRAPHS FOR THESIS

Photograph 3: Head circumference was measured usirfschorr’s tape
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Photograph 4: Hogai grade electric breast pump

/ B 1, ww -l
Photograph 5: Milk containers = Photograph 6: Sterifeed pasteurizer
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ANNEXURE 4 - KEY TO MASTERCHART

Sex

F- Females
M- Males
Religion

1 — Hindu
2 — Muslim
3 — Sikh

4 — Others

Mother’s and Father’s education

1 — llliterate

2 — Primary

3 — Secondary
4 — Graduate

5 — Post graduate
Mother’s occupation
1- Homemaker

2- Employed

3- Self employed

Socio economic status
1 — Upper class
2 — Upper middle class
3 — Middle class
4 — Lower middle class

5 — Lower class
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Antenatal risk factors

1 - Elderly primi > 35 years

2 - Short statured < 145 cm

3 - Preeclampsia and eclampsia

4 - Anemia

5 - Gestational diabetes mellitus

6 - Previous still birth, intra uterine death
7 - Previous caesarean section

8 - Grand multipara

9 - Preterm premature rupture of membranes
10 - IUGR

11 - Twins/ triplets

12 - Placenta previa/placenta abruption
13 - Rh isoimmunization

14 - Congenital malformations

Mode of delivery
LSCS — Lower segment caesarean section

VD - Vaginal Delivery

Indication of NICU admission

1 - Low birth weight

2 - Respiratory Distress syndrome
3 - Meconium Aspiration Syndrome

4 - NNH
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5 - Feeding difficulty
6 - Observation
7 - Hypoglycemia

8 - Any other / Kangaroo mother care

Indication of starting PDHM

1 — Mother not alive

2 — Mother not physically healthy

3 — Mother not having enough secretions

4 — Baby not maintaining RBS despite mother’s feed
5 — Baby has not developed suck reflex

6 - Others

Feeding history

MOM — Mother’s own milk
DHM — Donor human milk
SF — Spoon feeds

RTF — Ryle’s tube feeding

DBF — Direct breast feed
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5 | 106 | 1168257 | 02-02-2023] 15022023 | 1| F | 1[4 1| 3|4 [N[28[ 1[Y| 10 [LSCS|37+4[2170] 18 | DHM+MOM MOM MOM MOM 23 83 | 02-01-2023[330ML 4 SF+DBF DBF DBF DBF 2170 | 2260 | 2260 | 3200 | 50 | 52 | 52 | 56 | 32 [32 [ 32 35| 75| 8 | 8 | 85 NONE NONE 13
6 | 107 | 1168449 |02-02-2023] 09-02-2023 |1 |M|1[3[1|2|2[N[23[2[Y| 10 | VD [39+3[1700] 1 | DHM+MOM MOM MOM MOM 3 83 | 02-02-2023|230ML 4 SF+DBF DBF DBF DBF 1700 | 1780 1780 | 2860 | 45 | 46 | 46 | 49 | 29 [ 30 [ 30 | 33 | 8 | 85| 85| 9 NONE NONE 12
7 | 108 | 1168496 | 03-02-2023] 12-022023 | 1| F| 2|2 1|33 [ N[22 1[Y| 359 [LSCS|32+1[1540] 1 | DHM+MOM MOM MOM MOM 2 83 | 03-02-2023[380ML 3| RT FEEDS+SF DBF DBF DBF 1540 | 1560 | 1560 | 2300 | 40 | 41 | 41 | 44 | 28 [ 29 [ 29 [ 32 | 7 | 7 | 7 |75 NONE NONE 18
8 | 110 | 1169292 | 07-02-2023| 15-02-2023 |1 |M|1[2[1|3[3[Y|20[1[Y[ © VD | 33+6[2000] 1 | DHM+MOM MOM MOM MOM 3 83 | 07-02-2023|120ML 2| SPOON FEEDS DBF DBF DBF 2000 | 1940 2150 | 2890 | 49 | 49 | 50 | 53 | 33 [ 33 [ 34| 36| 8 | 8 | 8 | 9 NONE NONE 8
9 | 111 | 1170254 | 10-02-2023] 18-02-2023 |2 | F |2 |4 1|4 1[N[22] 2 [ Y| 1011 |LSCS|36+4[1800] 1 | DHM+MOM MOM MOM MOM 3 83 | 11-02-2023[530ML 6 SF+DBF DBF DBF DBF 1760 | 1700 | 1010 | 2820 | 41 |415] 42 | 44 | 30 [ 30 [305] 33 | 8 | 8 [ 85] 9 NONE NONE 8
10 | 112 | 1170255 | 10-02-2023| 18-02-2023 | 2 | F | 2| 4| 1| 4| 1[N|22| 2 |Y| 1011 |LSCS|36+4|1630] 1 | DHM+MOM MOM MOM MOM 3 83 | 11-02-2023|570ML 6 SF+DBF DBF DBF DBF 1610 | 1680 | 1890 | 3200 | 45 |455| 46 | 50 | 30 | 30 [305] 33 | 75| 75| 8 | 9 NONE NONE 8
11 | 113 | 1172462 | 21-02-2023] 16-032023 | 1 [M| 1[4 [ 1|4 |2 [N[31] 1 [Y[ 1112 [LSCS| 31+3[1280 1,2 | DHM+MOM MOM MOM MOM 23 83 | 22-02-2023[330ML 4] RTFEEDS SF +DBF DBF DBF 1280 | 1190 | 1060 | 1420 | 38 | 38 | 38 | 40 | 28 | 29 | 28 [305] 65| 6 | 55| 65 CANDIDA NONE 23
12 | 114 | 1172021 | 20-02-2023] 28-02-2023 | 3 [M| 1[3[ 1|3 | 1[N|18[ 1[Y| 11 |LSCS|[36+2|2120] 1 | DHM+MOM MOM MOM MOM 3 84 | 23-02-2023|190ML 2 SF+DBF DBF DBF DBF 2050 | 2250 2250 | 3200 | 51 | 52 | 52 | 55 | 33 [ 343436 | 9 | 9 | 9 | 10 NONE NONE 13
13 | 115 | 1172024 | 20-02-2023] 28-02-2023 |3 | F | 1[3[ 1|3 | 1[N[18[ 1 [Y[ 11 [LSCS|36+2[2000] 1 | DHM+MOM MOM MOM MOM 3 84 | 23-02-2023[190ML 2 SF+DBF DBF DBF DBF 1960 | 2200 | 2200 | 3000 | 46 | 47 | 47 | 50 | 31 [ 32 [ 32| 34 [ 85| O | 9 |95 NONE NONE 13
14 | 116 | 1173165 | 25-02-2023] 04-03-2023 | 1 |[M|1[3[1|2[4[N|21|2[Y| 11 |LSCS|[36+5|1690] 1 | DHM+MOM MOM MOM MOM 3 84 | 25-02-2023|240ML 2| SPOON FEEDS DBF DBF DBF 1690 | 2040 | 2040 | 3200 | 41 | 42 | 42 | 45 | 32 [325(325[345| 75| 8 | 8 | 9 NONE NONE 17
15 | 117 | 1173167 | 25-02-2023] 04-032023 |1 [M| 1[3[ 1|24 [N[21[ 2 [Y| 11 |[LSCS|36+5]1750] 1 | DHM+MOM MOM MOM MOM 3 84 | 25-02-2023[210ML 2| SPOON FEEDS DBF DBF DBF 1750 | 2020 2020 | 2900 | 43 | 44 | 44 | 47 | 31 | 32 | 32 [345] 8 [ 85| 85] 9 NONE NONE 17
16 | 118 | 1179279 | 28-03-2023] 08-04-2023 | 1 |[M| 1[4 [ 1|4 1[N|28[ 1[Y| 11 |LSCS|33+6|1590| 12 | DHM+MOM MOM MOM MOM 3 84 | 28-03-2023|270ML 4| RTFEEDS DBF DBF DBF 1500 | 1620 | 1620 | 2100 | 45 |455|455| 47 | 31 | 32 | 32 [345( 65| 7 | 7 | 75 NONE NONE 11
17 | 119 | 1179282 | 28-03-2023] 08-042023 | 1 [M| 1[4 [ 1|4 | 1[N[28[ 1[Y| 11 |[LSCS|33+6]1780] 1,2 | DHM+MOM MOM MOM MOM 3 84 | 28-03-2023[270ML 4] RTFEEDS DBF DBF DBF 1780 | 1800 | 1800 | 2380 | 45 | 46 | 46 [475] 31 [ 32 [ 32| 34 [ 65| 7 | 7 | 8 NONE NONE 11
18 | 120 | 1179287 | 28-03-2023] 08-04-2023 | 1| F| 1[4 1|4[1[N|28[ 1[Y| 11 |LSCS|33+6|1500] 12 | DHM+MOM MOM MOM MOM 3 84 | 28-03-2023|250ML 4| RTFEEDS DBF DBF DBF 1500 | 1480 | 1480 | 2100 | 45 | 45 | 45 | 48 | 30 | 31|31 [335[ 65| 7 | 7 | 8 NONE NONE 11
19 | 121 | 1179498 | 29-03-2023] 06-042023 | 1 [M| 1[4 [ 1[4 1[N[23[ 2 [Y| 10 |[LSCS|38+6]2650] 6 | DHM+MOM MOM MOM MOM 3 84 | 29-03-2023[160ML 3 SF+DBF DBF DBF DBF 2650 | 2640 | 2640 | 3800 | 52 | 53 | 53 | 55 | 33 | 34 | 34 | 36 | 10 [ 105[105]1L5 NONE NONE 8
20 | 122 | 1179084 | 27-03-2023] 10-04-2023 | 2 | F| 1| 2[1|2[3[N|23[1[Y| 10 |LSCS| 32 |1300] 12 | DHM+MOM MOM MOM MOM 3 84 | 28-03-2023|130ML 3| RTFEEDS DBF DBF DBF 1260 | 1290 | 1290 | 2160 | 42 | 43 | 43 | 45 | 28 [285(285[ 31| 7 | 7 | 7 | 8 NONE NONE 14
21 | 123 | 1181828 | 10-04-2023] 19-042023 | 1| F| 1|2 1|42 [N[20[ 1 [Y| 11 [LSCS|32+1[1500] 1 | DHM+MOM MOM MOM MOM 3 84 | 10-04-2023[860ML 8| SPOON FEEDS DBF DBF DBF 1500 | 1380 | 1380 | 2290 | 45 | 45 | 45 [485] 29 [ 29 | 29 [325] 8 | 8 | 8 | 9 NONE NONE 9
22 | 124 | 1181829 | 10-04-2023] 19-04-2023 | 1 |M| 1| 21|42 |[N|20[ 1[Y| 11 |LSCS[32+1[1500] 1 | DHM+MOM MOM MOM MOM 3 85 | 10-04-2023|600ML 7| SPOON FEEDS DBF DBF DBF 1500 | 1350 | 1350 | 2210 | 44 |445]445|465| 29 | 30 [ 30 | 33 [ 75| 8 | 8 |85 NONE NONE 9
23 | 125 | 1182127 | 11-04-2023] 19-042023 | 1 [M| 1|3 [ 1| 4|2 [N[26] 4 [Y| 7,12 [LSCS|32+4[1850| 1,2 | DHM+MOM MOM MOM MOM 23 85 | 11-04-2023[180ML 3] RTFEEDS DBF DBF DBF 1850 | 1810 | 1990 | 3010 | 48 | 48 [485[515] 30 [ 30 [ 3L [ 33 | 8 | 8 | 85] 95 NONE NONE 8
24 | 126 | 1182189 | 11-04-2023] 26-04-2023 | 1 |M| 1[3[ 1|42 [N[30[ 1[Y| 11 |LSCS|31+5|1200| 12 | DHM+MOM MOM MOM MOM 3 85 | 11-04-2023[210ML 3| RTFEEDS DBF DBF DBF 1200 | 1300 | 1300 | 2230 | 425 |435|435| 46 | 28 | 28 [ 28 | 30 | 7 | 75| 75| 85 NONE NONE 15
25 | 128 | 1183124 | 15-04-2023] 23-042023 | 1| F| 1[4 [ 1| 4|2 [ N[34] 2 | Y[511,13[LSCS| 35+1[1930] 14 | DHM+MOM MOM MOM MOM 3 85 | 15-04-2023[745ML 8| SPOON FEEDS DBF DBF DBF 1930 | 1960 | 1840 | 2840 | 43 | 44 | 44 | 47 | 30 [ 31|31 33 [ 75| 8 | 8 | 9 NONE NONE 20
26 | 129 | 1183127 | 15-04-2023| 23-04-2023 | 1| F | 1[4 [ 1| 4| 2| N|34| 2|Y|51113|LSCS|35+1|1670| 14 | DHM+MOM MOM MOM MOM 3 85 | 15-04-2023[465ML 5| SPOON FEEDS DBF DBF DBF 1670 | 1840 | 1680 | 2680 | 455 | 465]46.5|485| 30 | 3L | 31 [335] 75| 8 | 8 | 9 NONE NONE 20
27 | 131 | 1183173 | 15-04-2023] 22-042023 |3 | F | 1[3[ 1|4 |2 [N[27] 2 | Y [3412,13[LSCS| 34 [1500] 1 | DHM+MOM MOM MOM MOM 2 85 | 17-04-2023[180ML 4| SPOON FEEDS DBF DBF DBF 1500 | 1580 | 1580 | 2620 | 44 | 45 | 45 | 48 | 29 [ 30 [ 30 [325] 8 | 8 | 8 | 9 KLEBSIELLA. P NONE 18
28 | 132 | 1183358 | 17-04-2023] 22-04-2023 | 1 |M| 1[3[ 1|42 [N|30[ 3|Y| 712 |LSCS[33+3[2000] 1 | DHM+MOM MOM MOM MOM 23 85 | 17-04-2023|180ML 3| SPOON FEEDS DBF DBF DBF 2000 | 1920 2160 | 3200 | 44 | 44 | 45 | 48 | 30 | 30 | 31| 34 | 85|85 8595 NONE NONE 5
29 | 134 | 1184768 | 24-04-2023] 06-05-2023 | 1 [M| 1[4 [ 1| 4|2 [N[28] 1 [ Y| NONE | VD | 32+1[1600| 12 | DHM+MOM MOM MOM MOM 3 85 | 24-04-2023[75ML 3] RTFEEDS DBF DBF DBF 1600 | 1550 | 1550 | 2220 | 41 | 42 | 42 | 45 | 285 [ 29 [ 29 | 3L | 7 | 75| 75] 85 NONE NONE 12
30 | 135 | 1187060 | 04-05-2023] 09-05-2023 | 1 [M| 1[3[ 1|42 [N|23[ 1[Y| 913 |LSCS| 37 |2400] 1 | DHM+MOM MOM MOM MOM 3 85 | 04-05-2023|90ML 2 SF+DBF DBF DBF DBF 2400 | 2350 | 2620 | 3520 | 44 | 44 | 45 |475| 33 | 33| 34| 36 | 85[85[ 9 [105 NONE NONE 5
3L | 136 | 1185798 | 28-04-2023] 06-052023 |6 [M| 1[3 [ 1| 4| 1[N[26] 2 [Y| 57 |[LSCS|37+3[2500] 4 | DHM+MOM MOM MOM MOM 3 85 | 04-05-2023[200ML 3 SF+DBF DBF DBF DBF 2380 | 2440 | 2680 | 3480 | 51 | 51 | 52 | 555 33 | 33 [335[355] O | 9 [ 95105 NONE NONE 8
32 | 137 | 1188507 | 12-05-2023] 19-05-2023 | 2 | F | 1[3[ 1|42 |[N|26[ 1[Y| 10 |LSCS|40+3|2020| 14 | DHM+MOM MOM MOM MOM 3 22 | 13-05-2023|210ML 2 SF+DBF DBF DBF DBF 2000 | 2030 | 2200 | 3200 | 43 [435|435] 46 | 30 [ 30 [ 31 33| 8 | 8 [ 85| 9 NONE NONE 7
33 | 140 | 1189432 | 17-05-2023] 01-06-2023 |4 [M| 1[3[ 1|44 [N[26] 1 [Y[ 5 |[LSCS|39+4][3030] 8 | DHM+MOM MOM MOM MOM 3 22 | 21-05-2023[120ML 2 SF+DBF DBF DBF DBF 2900 | 3240 3240 | 4100 | 54 | 55 | 55 | 58 | 35 [ 3636 38| 9 | 9 [ 9 [105 NONE NONE 15
34 | 141 | 1190275 |21-05-2023] 01-06-2023 | 1| F| 2|4 1|4 2| N|28[ 7|Y| 368 |LSCS|33+2|1350] 1 | DHM+MOM MOM MOM MOM 3 22 | 21-05-2023|680ML 9| SPOON FEEDS DBF DBF DBF 1350 | 1220 | 1310 | 2200 | 445 |455|455| 48 | 31 |32 [ 32| 34| 7 | 7 | 7 |85 NONE NONE 11
35 | 142 | 1190208 | 20-05-2023] 25052023 | 2 | F | 1[4 [ 1|42 [N[26[ 1[Y| 10 | VD | 37+4[1840] 1 | DHM+MOM MOM MOM MOM 3 22 | 21-05-2023[100ML 2 SF+DBF DBF DBF DBF 1840 | 1770 1820 | 2620 | 40 | 40 | 41 [435] 30 [ 30 [ 31 33| 8 | 8 | 8 | 9 NONE NONE 5
36 | 143 | 1189923 | 19-05-2023] 25-05-2023 | 3 [M| 13| 1| 4|2 |[N|26] 1 |Y| NONE | VD | 36+3|2300] 14,7 | DHM+MOM MOM MOM MOM 3 22 | 22-05-2023|300ML 3 SF+DBF DBF DBF DBF 2300 | 2190 | 2420 | 3400 | 46 | 46 | 47 | 50 | 30 | 30 [305] 33 | 85| 85| 85 | 95 NONE NONE 6
37 | 144 | 1190615 | 22-05-2023] 02-06-2023 | 2 | F | 1[3[ 1| 4|2 [ N[26] 1| Y| 3411 [LSCS| 35+3[1900] 14 | DHM+MOM MOM MOM MOM 3 22 | 24-05-2023[840ML 7 SF+DBF DBF DBF DBF 1890 | 1870 | 1960 | 3020 | 46 |465]46.5] 50 | 31 | 32 | 32 | 34 | 9 | 95| 95 [105 NONE NONE 11
38 | 145 | 1100616 | 22-05-2023] 02-06-2023 | 2 | F | 1[3|1| 4|2 |[N|26] 1| Y| 3411 |LSCS|35+3|1400| 14 | DHM+MOM MOM MOM MOM 3 22 | 23-05-2023[1080ML| 9 SF+DBF DBF DBF DBF 1380 | 1350 | 1410 | 2260 | 43 | 44 | 44 | 465| 28 | 29 | 29 [315] 75| 8 | 8 | 95 NONE NONE 11
39 | 146 | 1191703 | 27-05-2023] 06-06-2023 | 1 [ F | 1[3[ 1| 4|2 [N[24] 2 [Y| 10 [LSCS|39+4][2000] 14 | DHM+MOM MOM MOM MOM 2 22 | 27-05-2023[520ML 5 SF+DBF DBF DBF DBF 2000 | 1870 | 1990 | 3020 | 46 | 46 | 46 | 485 315 [ 32 [ 32 [345] 8 | 8 | 8 | 95 NONE NONE 10
40 | 147 | 1191691 | 27-05-2023| 02-06-2023 | 2 [M| 1| 3| 1[4 [3|N[26[1|Y| 10 | VD [36+5[1860] 1 | DHM+MOM MOM MOM MOM 3 22 | 28-05-2023|300ML 3 SF+DBF DBF DBF DBF 1860 | 1900 | 2100 | 2940 | 46 | 46 | 46 | 485| 33 [335] 34 | 36 | 8 | 8 | 85| 95 NONE NONE 6
41 | 148 | 1191837 | 28-05-2023] 04062023 | 1 | F|[ 1[4 | 1|4 1[N|27[ 1[Y] 3511 [LSCS| 36 [2000] 1 | DHM+MOM MOM MOM MOM 3 22 | 28-05-2023[330ML 3 SF+DBF DBF DBF DBF 2000 | 1920 | 2100 | 2960 | 46 | 46 | 46 | 49 | 315 | 32 [325[345] 85 [ 85| 9 | 10 NONE NONE 7
42 | 149 | 1101838 | 28-05-2023| 04062023 | 2 | F| 1|4 | 1|41 |N|27[1|Y]| 3511 [LSCS| 36 |2040] 1 | DHM+MOM MOM MOM MOM 3 22 | 29-05-2023|280ML 3 SF+DBF DBF DBF DBF 2010 | 1860 | 2020 | 2830 | 46 |465|465] 49 | 31 |31 [ 31| 34| 8 | 8 | 8 | 9 NONE NONE 7
43 | 151 | 1192045 | 29-05-2023] 08062023 | 2 | F|[ 1] 3| 1|3 [ 2| N |32 3| Y| 710,11 |LSCS| 35+5|1900] 14 | DHM+MOM MOM MOM MOM 3 22 | 30-05-2023[330ML 3 SF+DBF DBF DBF DBF 1860 | 1860 | 1930 | 2700 | 45 |455]455] 48 | 31 | 32 | 32 335 75| 8 | 8 | 85 NONE NONE 10
44 | 152 | 1192043 | 29-05-2023| 08-06-2023 | 4 [M| 1| 3| 1[3| 2| N |32 3| Y| 71011 |LSCS|35+5[1970] 14 | DHM+MOM MOM MOM MOM 3 22 | 02-06-2023|420ML 5 SF+DBF DBF DBF DBF 1890 | 1880 | 2000 | 2900 | 45 | 46 | 46 |485| 31 | 32 [ 32 | 34 | 8 | 85| 85| 95 NONE NONE 10
45 | 155 | 1192944 | 01-06-2023] 12062023 | 3 [M| 1[4 | 1|4 [ 2| Y |28 1 [Y| NONE |LSCS| 39 [2460] 8 | DHM+MOM MOM MOM MOM 3 27 | 03-06-2023[200ML 3 SF+DBF DBF DBF DBF 2420 | 2340 2380 | 3200 | 45 | 46 | 46 | 48 | 34 | 35| 35 [37.5] 95| 10 | 10 | 11 NONE NONE 12
46 | 156 | 1193433 | 04-06-2023| 10062023 | 1 [M| 1| 3| 1[4 |2 |N|29[ 3|V | 3511 |LSCS| 34+3|2400| 14 | DHM+MOM MOM MOM MOM 3 27 | 04-06-2023|320ML 4 SF+DBF DBF DBF DBF 2400 | 2280 | 2440 | 3280 | 49 | 49 |495| 52 | 33 [ 3334 36| 9 | 9 | 95[105 NONE NONE 6
47 | 157 | 1193434 | 04-06-2023] 10062023 | 1 [M| 1[ 3| 1|42 [ N|29[ 3[Y| 3511 |LSCS| 34+3|2200] 14 | DHM+MOM MOM MOM MOM 3 27 | 04-06-2023[330ML 3 SF+DBF DBF DBF DBF 2200 | 2090 | 2250 | 3090 | 49 | 49 | 49 [515| 32 [32[32[ 35| 8 | 8 | 8 | 9 NONE NONE 6
48 | 158 | 1190275 | 05-06-2023| 10062023 | 1 |[M| 1|2 | 1|2 [4|N[32[2[Y| 9 |NVD|33+3[1970] 14 | DHM+MOM MOM MOM MOM 3 27 | 05-06-2023|520ML 5| SPOON FEEDS DBF DBF DBF 1970 | 2000 | 2180 | 3150 | 46 | 46 | 47 | 50 | 31 | 31 [315[ 33| 8 | 8 | 85|95 NONE NONE 5
49 | 159 | 1193765 | 05-06-2023] 10-06-2023 |2 [M| 1[4 | 1|42 [N|29[ 1[Y| 210 |LSCS|38+3|2600] 6 | DHM+MOM MOM MOM MOM 3 27 | 06-06-2023[190ML 3 SF+DBF DBF DBF DBF 2570 | 2460 | 2640 | 3240 | 49 | 49 |495|515| 33 | 33 [335[355] O | 9 [ 95 [105 NONE NONE 5
50 | 160 | 1193796 | 06-06-2023] 10-06-2023 | 1| F|1[3[1|4[2[N|20[ 1[Y| 10 | VD [ 38+6|1900] 1 | DHM+MOM MOM MOM MOM 3 27 | 06-06-2023[290ML 3 SF+DBF DBF DBF DBF 1900 | 1890 | 2090 | 2860 | 44 | 44 | 45 | 48 | 33 | 33 | 33 [355] 8 | 8 | 85|95 NONE NONE 5
51 | 161 | 1193774 | 05-06-2023] 12-06-2023 | 1 [M| 1[4 [ 1| 4| 2 [ N[22] 2 | Y| NONE | LSCS| 38+2[2260] 1 | DHM+MOM MOM MOM MOM 3 27 | 06-06-2023[210ML 3 SF+DBF DBF DBF DBF 2260 | 2260 | 2400 | 3200 | 48 | 48 | 48 | 505| 34 | 34 [34.5[365] 85 | 85| 85 | 95 NONE NONE 7
52 | 162 | 1193791 | 06-06-2023] 11-06-2023 | 2 | F| 1|31 |3 | 1[N|21| 2 | Y| NONE | VD | 40+3|3030] 3 | DHM+MOM MOM MOM MOM 3 27 | 07-06-2023|240ML 3 SF+DBF DBF DBF DBF 3000 | 2890 | 3040 | 3830 | 50 | 50 |505| 53 | 33 | 33 [335[355] 95 | 95| 10 | 11 NONE NONE 5
53 | 163 | 1194045 | 07-06-2023] 13-06-2023 | 1 | F | 2[4 [ 1| 4| 2| Y [21] 1 [ Y| NONE |LSCS| 39+3[2600] 6 | DHM+MOM MOM MOM MOM 3 27 | 07-06-2023[270ML 3 SF+DBF DBF DBF DBF 2600 | 2650 | 2810 | 3600 | 48 | 48 | 48 | 50 | 34.5 [34.5] 35 | 37 | 10 | 10 [ 105115 NONE NONE 6
54 | 164 | 1193918 | 06-06-2023| 19-06-2023 | 2 | F | 1|3 | 1|42 N|22[2[Y]| 511 |LSCS|34+2[1700[ 1 DHM LACTOGEN | LACTOGEN | LACTOGEN 2 27 | 07-06-2023[1470ML| 9| SPOONFEEDS | SPOON FEEDS | SPOON FEEDS | SPOON FEEDS | 1680 | 1580 | 1580 | 2570 | 44 | 45 | 45 |475| 28 | 29 [ 29 | 31 | 75| 75| 75| 85 NONE NONE 13
55 | 165 | 1193428 | 07-06-2023] 14-06-2023 | 1 [M| 2|3 [ 1|43 [Y[29] 3|[Y| 34 [LSCS|35+6][2100] 1 | DHM+MOM MOM MOM MOM 3 27 | 07-06-2023[380ML 4 SF+DBF DBF DBF DBF 2100 | 2100 | 2240 | 3250 | 52 | 52 | 53 | 55 | 32 [325|325[ 35| 8 | 8 | 8 | 9 NONE NONE 7
56 | 166 | 1193336 | 03-06-2023] 10-06-2023 | 5 |M| 1[3[ 1|42 |[N|23[ 1[Y| 310 |LSCS|39+5|2800] 8 | DHM+MOM MOM MOM MOM 3 38 | 08-06-2023[300ML 3 SF+DBF DBF DBF DBF 2700 | 2790 2930 | 3820 | 52 | 52 |525| 55 | 35 | 35 [355| 38 | 10 | 10 | 10 [105 NONE NONE 7
57 | 167 | 1193916 | 06-06-2023| 19-06-2023 | 3 [F|1[3| 1|42 N[22[2|Y]| 511 |[LSCS|34+2|1600] 1 DHM LACTOGEN | LACTOGEN | LACTOGEN 2 38 | 08-06-2023[1470ML| 8| SPOON FEEDS | SPOON FEEDS | SPOON FEEDS | SPOON FEEDS | 1520 | 1470 | 1470 | 2380 | 45 | 46 | 46 | 48 | 27 | 28 | 28 | 3L | 7 | 75| 75| 85 NONE NONE 13
58 | 168 | 1194728 | 09-06-2023| 15-06-2023 | 1 | F | 4[4[ 1|5 1[N[37[1[Y| 13 |LSCS[34+1[1600] 1 | DHM+MOM MOM MOM MOM 3 38 | 09-06-2023[300ML 4| SPOON FEEDS DBF DBF DBF 1600 | 1380 | 1560 | 2360 | 45 |455|455|475| 32 [ 32 [ 32| 34| 8 | 8 | 8 | 9 NONE NONE 6
59 | 169 | 1194824 | 10-06-2023] 18-06-2023 | 1 [ F | 1[3[ 1|4 |2 N[22 2 Y| 711 [LSCS| 36 [2300] 1 | DHM+MOM MOM MOM MOM 3 38 | 10-06-2023[240ML 4 SF+DBF DBF DBF DBF 2300 | 2240 | 2360 | 3180 | 49 | 49 |495] 52 | 32 | 32 [325[345] 9 | 9 [ 95 10 NONE NONE 8
60 | 170 | 1104827 | 10-06-2023| 18-06-2023 | 1 [M| 1|3 [ 1|42 [N|22[2|Y| 711 |LSCS| 36 |2520] 6 | DHM+MOM MOM MOM MOM 3 38 | 10-06-2023|150ML 3 SF+DBF DBF DBF DBF 2520 | 2580 | 2680 | 3420 | 48 | 48 | 48 | 50 | 335 [335] 34 [365] 9 | 9 | 9 | 10 NONE NONE 8
61 | 171 | 1194762 | 09-06-2023] 17-06-2023 | 2 | F | 1[3[ 1| 3| 2 [N|[20] 1 [ Y| NONE |LSCS| 39+2[2200] 1 | DHM+MOM MOM MOM MOM 3 38 | 10-06-2023[300ML 3 SF+DBF DBF DBF DBF 2200 | 2120 | 2240 | 3050 | 48 | 48 [485] 50 | 33 | 33 [335[355] 8 | 8 | 85| 9 NONE NONE 8
62 | 172 | 1105051 | 12-06-2023| 17-06-2023 | 1| F|1[3[1|4[3[N|24[1[Y[ 2 VD | 37+1[2600] 8 | DHM+MOM MOM MOM MOM 3 38 | 12-06-2023[300ML 3 SF+DBF DBF DBF DBF 2600 | 2500 | 2680 | 3490 | 49 | 49 |495| 52 | 35 | 35 [355| 38 | 85 | 85 | 85 | 95 NONE NONE 5
63 | 176 | 1195790 | 14-06-2023] 23-06-2023 | 2 [M| 1[4 [ 1|42 [N[19] 1 [Y| 3,10 [LSCS|34+5][1600] 1 | DHM+MOM MOM MOM MOM 3 38 | 15-06-2023[620ML 5] SPOON FEEDS DBF DBF DBF 1600 | 1430 | 1580 | 2560 | 44 | 45 | 45 | 48 | 30 [ 30 [ 30 | 34 | 7 | 75| 75] 85 NONE NONE 9
64 | 178 | 1106081 | 15-06-2023] 22-06-2023 | 3 |[M| 2| 21|32 Y|27[3[Y| 7 |LSCS[37+2|1820] 1 | DHM+MOM MOM MOM MOM 3 38 | 17-06-2023|270ML 3 SF+DBF DBF DBF DBF 1730 | 1680 | 1820 | 2700 | 46 | 46 | 46 |485| 32 | 32 [325] 35 | 75| 75| 75| 8 NONE NONE 7
65 | 179 | 1196562 | 18-06-2023] 23-06-2023 | 1 [M| 1[3[ 1|42 [N[30[ 1 [Y[ 3 [LSCS| 38 [2100] 1 | DHM+MOM MOM MOM MOM 3 38 | 18-06-2023[310ML 3 SF+DBF DBF DBF DBF 2000 | 1890 | 2130 | 3000 | 48 | 48 | 485|515 33 [ 33 [335[ 36 | 8 | 8 | 8 | 9 NONE NONE 5
66 | 180 | 1105468 | 13-06-2023| 28-06-2023 | 7 | F | 1[3|1| 3|2 |[N|28[ 2| Y| 7913 [LSCS| 30 |1360] 1 | DHM+MOM MOM MOM MOM 3 38 | 20-06-2023[200ML 5] RT FEEDS DBF DBF DBF 1300 | 1420 | 1420 | 2200 | 43 | 44 | 44 | 46 | 28 | 28 [ 28 | 30 | 6 | 65| 65| 75 NONE NONE 15
67 | 185 | 1198959 | 27-06-2023] 07-07-2023 | 1| F| 1|2 1| 2| 2| Y[31] 1[Y| 1013 [LSCS| 36+5][1980] 1 | DHM+MOM MOM MOM MOM 3 38 | 27-06-2023[180ML 4 SF+DBF DBF DBF DBF 1980 | 1740 | 1850 | 2650 | 44 | 445]445] 48 | 31 [31.5|3L5] 33 | 75| 75| 75| 85 NONE NONE 10
68 | 186 | 1108041 | 23-06-2023] 06-07-2023 | 4 |[M| 1[3[ 1|42 |[N[39] 1|V | 3511 |LSCS|33+6|2000] 14 | DHM+MOM MOM MOM MOM 3 41 | 27-06-2023|240ML 5| SPOON FEEDS DBF DBF DBF 1880 | 1810 1840 | 2680 | 50 | 51 | 51 | 52 | 30 [ 3L [ 31|33 | 65| 7 | 7 | 8 NONE NONE 13
69 | 187 | 1198046 | 23-06-2023] 06-07-2023 |4 | F | 1[3[ 1| 4|2 [N[39] 1 [Y[ 3511 [LSCS| 33+6]1800] 14 | DHM+MOM MOM MOM MOM 3 41 | 27-06-2023[210ML 3]_SPOON FEEDS DBF DBF DBF 1680 | 1680 | 1700 | 2500 | 50 | 505]50.5] 52 | 28 | 29 | 29 [315] 7 | 75| 75| 85 NONE NONE 13
70 | 191 | 1108702 | 26-06-2023] 07-07-2023 | 3 | F|1[3[ 1|42 [N|27[1[Y| 10 |LSCS[38+6|1920] 1 | DHM+MOM MOM MOM MOM 3 41 | 29-06-2023|180ML 3 SF+DBF DBF DBF DBF 1850 | 1790 | 1880 | 2630 | 48 | 49 | 49 | 51 | 32 [325(325] 34 | 75| 8 | 8 | 9 NONE NONE 11
71 | 192 | 1199305 | 29-06-2023] 24-07-2023 | 1 [M| 1[3[ 1|3 |2 [N[27] 1 |Y[10,11,13[LSCS| 33+1 1600 1,2 | DHM+MOM MOM MOM MOM 3 41 | 30-06-2023[330ML 7|__RT FEEDS DBF DBF DBF 1600 | 1700 | 1480 | 2350 | 46 | 48 | 47 | 50 | 33 | 34 [335]365] 7 | 8 | 75] 9 NONE NONE 25
72 | 193 | 1199306 | 29-06-2023] 24-07-2023 | 1 |[M| 1[3[ 1|3 | 2| N|27| 1|Y[101113[LSCS|33+1[1600| 12 | DHM+MOM MOM MOM MOM 3 41 | 30-06-2023|180ML 6] RT FEEDS DBF DBF DBF 1600 | 1650 | 1400 | 2280 | 46 | 47 | 47 | 49 | 33 [ 34 [ 34| 36 | 75| 8 | 8 | 9 NONE NONE 25
73 | 194 | 1199308 | 29-06-2023] 24-07-2023 | 1| F | 1[3[ 1|3 |2 [ N[27] 1 |Y[10,11,13[LSCS| 33+1 1400 12 | DHM+MOM MOM MOM MOM 3 41 | 30-06-2023[70ML 4| RTFEEDS DBF DBF DBF 1400 | 1380 | 1280 | 1080 | 43 | 44 | 44 [465] 32 | 33 [ 33 | 35 | 7 | 75| 75] 85 NONE NONE 25
74 | 201 | 1201402 | 09-07-2023| 19-07-2023 | 2 | F| 1|4 1|42 N|24|2|Y| 79 |LSCS|[35+2|1800] 1 | DHM+MOM MOM MOM MOM 3 41 | 10-07-2023[440ML 5 SF+DBF DBF DBF DBF 1760 | 1750 | 1840 | 2820 | 44 |445|445| 48 | 30 | 31| 31| 34 [ 75| 8 | 8 |85 NONE NONE 10
75 | 202 | 1201790 | 10-07-2023] 16-07-2023 | 2 [M| 1[4 1|4 1[N[25[ 1 [Y| 10 [LSCS|37+4[1800] 1 | DHM+MOM MOM MOM MOM 3 14 | 11-07-2023[300ML 3 SF+DBF DBF DBF DBF 1750 | 1680 | 1900 | 2720 | 48 | 48 | 48 | 51 | 32 [ 32 32| 35| 7 | 7 | 7 | 8 NONE NONE 6




76 203 1202103 | 11-07-2023| 26-07-2023 [ 2 |[M|1[2]|1[4]|2|N[32]4]Y 7,8 |LSCS| 34+61500| 1,2 | DHM+MOM MOM MOM MOM 2 14 12-07-2023|330ML 3| SPOON FEEDS DBF DBF DBF 1460 | 1490 | 1490 [ 2390 | 42 | 43 | 43 | 45 29 [295[295| 32 | 6 6 6 |75 ENTEROBACTER NONE 15
7 204 1202432 | 13-07-2023| 26-07-2023 | 1| F|2[3|1[4]|2]|Y([23]3[Y| 710 |LSCS|37+5|1400( 1 DHM+MOM MOM MOM MOM 3 14 13-07-2023|470ML 5 SF+DBF DBF DBF DBF 1400 | 1480 | 1480 | 2460 | 45 | 46 | 46 | 48 31 [32[32]| 34| 6 [65]65([75 NONE NONE 13
78 205 1201482 | 10-07-2023| 15-07-2023 [ 3 |[M| 23| 1[4 |2 |N[32|7]Y 38 |LSCS|34+3[2050| 1 DHM+MOM MOM MOM MOM 23 14 13-07-2023|240ML 2| SPOON FEEDS DBF DBF DBF 1980 | 1890 | 2070 | 2890 | 48 | 48 | 49 |515| 32 | 32|33 | 35| 8 8 | 85|95 NONE NONE 5
79 206 10006732 | 11-09-2023| 05-10-2023 | 2 |F[ 1|3 [ 1[4 |3 [N|26[3]|Y 3 LSCS| 31 [1220| 1,2 | DHM+MOM MOM MOM MOM 2 14 12-09-2023|485ML 6 RT FEEDS DBF DBF DBF 1220 | 1240 1050 | 2150 | 43 | 44 | 44 | 46 29 [30]30]32[65] 7 7 8 NONE NONE 24
80 207 10006940 | 12-09-2023| 23-09-2023 | 1 | F[ 1|3 |14 |2[N|20[1|Y]| 311 |LSCS|33+2[1800| 1 DHM+MOM MOM MOM MOM 3 14 12-09-2023|930ML 6| SPOON FEEDS DBF DBF DBF 1800 | 1880 | 1950 | 2960 | 44 |445[445| 48 32 [327[327| 34| 7 | 75| 7585 NONE NONE 11
81 208 10006941 | 12-09-2023| 23-09-2023 | 1 |F[1]|3|1|4|2[NJ20[1|Y]| 311 |LSCS|33+2(1900| 1 DHM+MOM MOM MOM MOM 3 14 12-09-2023|670ML 5| SPOON FEEDS DBF DBF DBF 1900 | 1840 1915 | 2850 | 46 [46.7(46.7| 485| 30 [305|305| 33 | 7 |75 75| 8 NONE NONE 11
82 209 10007095 | 13-09-2023| 21-09-2023 | 1 | F[1]|4[1]|4]2[N|23[1]|Y]| NONE |LSCS|36+3[2300| 1 DHM+MOM MOM MOM MOM 2 14 13-09-2023|1000ML 5 SF+DBF DBF DBF DBF 2300 [ 2280 | 2280 | 3450 | 44 |445]| 45 | 47 31 | 30 [313]|334| 8 8 | 85|95 NONE NONE 8
83 210 10007214 | 13-09-2023| 24-09-2023 |2 |M[ 1|3 [1[4|2[N|26[1]|Y 9 VD [ 36+6|2250 1 DHM+MOM MOM MOM MOM 3 14 14-09-2023|180ML 3 SF+DBF DBF DBF DBF 2250 [ 2320| 2380 | 3170 | 46 |468)468|479| 32 |325(325(345| 8 | 85| 85| 95 NONE NONE 11
84 211 10007713 | 16-09-2023| 06-10-2023 | 1 |M[1]|3[1[4|2[Y|26[1]|Y 9 LSCS| 31+11920| 1,2 | DHM+MOM MOM MOM MOM 3 14 16-09-2023|180ML 3 RT FEEDS DBF DBF DBF 1920 | 2000 | 1900 | 2760 | 44 | 45 (447|462 | 30 | 31| 31 |324| 75| 8 8 9 KLEBSIELLA P NONE 20
85 213 10007898 | 16-09-2023| 30-09-2023 | 2 | F[ 1|3 |13 |3 [N|28[1|Y]| 310 |LSCS|36+2[1700| 1 DHM+MOM MOM MOM MOM 3 14 17-09-2023|870ML 10 SF+DBF DBF DBF DBF 1700 | 1680 | 1680 | 2600 | 44 [445]445|/468| 31 | 32|32 | 34| 7 7 7 8 NONE NONE 14
86 214 10007901 | 17-09-2023| 05-10-2023 | 1 |M[ 1|3 [ 1|4 | 2[N|26[3|Y]| 310 |LSCS|32+1(1300| 1,2 | DHM+MOM MOM MOM MOM 3 64 17-09-2023|520ML 6 RT FEEDS DBF DBF DBF 1300 | 1380 | 1280 [ 2160 | 43 | 44 | 44 | 455| 28 | 29 | 29 |318| 65| 7 7 175 KLEBSIELLA P NONE 18
87 215 10007953 | 17-09-2023| 26-09-2023 | 1 |M[ 1|4 1]|4|2[N|25/1|Y]| NONE| VD |33+6(1680| 1 DHM+MOM MOM MOM MOM 3 64 17-09-2023|130ML 4| SPOON FEEDS DBF DBF DBF 1680 | 1590 | 1640 | 2340 | 44 [445|445|457| 29 |295|295|312| 7 7 7 8 NONE NONE 9
88 216 10007967 | 18-09-2023| 28-09-2023 | 1 |M[ 1|3 [ 1|3 |3 [N|23[2|Y]| NONE| VD |36+3[2100| 1 DHM+MOM MOM MOM MOM 3 64 18-09-2023|380ML 4 SF+DBF DBF DBF DBF 2100 [ 2120 | 2180 | 2980 | 48 |48.5]|485| 50 33 [335[335|355| 8 8 8 9 NONE NONE 10
89 217 10007928 | 15-09-2023| 22-09-2023 |3 |M[1]|3[1[4|2[N|28[3]|Y 7 LSCS| 39+3 [3200| 4 DHM+MOM MOM MOM MOM 3 64 18-09-2023|280ML 3 SF+DBF DBF DBF DBF 3120 [ 3190 | 3310 | 4100 | 51 |515] 52 [544| 34 |345(/35| 37| 9 9 9 10 NONE NONE 7
90 218 10007832 | 16-09-2023| 22-09-2023 | 3| F[2]|3[1[4|3[Y|23[3]|Y 10 LSCS| 35+5[2000| 1 DHM+MOM MOM MOM MOM 3 64 19-09-2023|150ML 3 SF+DBF DBF DBF DBF 1950 | 1960 | 2070 | 2830 | 47 | 47 [475] 49 32 | 32 [323]|346| 8 8 8 9 NONE NONE 6
91 219 10007946 | 17-09-2023| 06-10-2023 | 3 | F[1]|3[1]|4|2[Y|27[1]|Y]| 3410 |LSCS|32+5(1300| 1,2 | DHM+MOM MOM MOM MOM 3 64 20-09-2023|210ML 4 RT FEEDS DBF DBF DBF 1220 | 1270 | 1250 | 2000 | 43 |43.7(43.7| 45 29 [30] 30317 7 | 75| 7585 NONE NONE 19
92 220 10008246 | 20-09-2023| 23-09-2023 |1 |M[2|3[1[3|2[N|22[1]|Y]| 310 VD [36+4 /2300 1 DHM+MOM MOM MOM MOM 3 64 20-09-2023|150ML 3 SF+DBF DBF DBF DBF 2300 [ 2220 | 2400 | 3180 | 48 | 48 |485[505| 34 | 34 | 34 [363)| 85| 85| 85| 95 NONE NONE 3
93 221 10008335 | 20-09-2023| 27-09-2023 | 2 |M[ 1|3 |1[|4|2[N|24]|1]|Y]| NONE |LSCS| 39+3[2520| 34 | DHM+MOM MOM MOM MOM 3 64 21-09-2023|180ML 5 SF+DBF DBF DBF DBF 2500 [ 2480 | 2600 | 3380 | 50 | 50 |505(528| 34 | 34 | 34 [365| 85| 85| 85| 95 NONE NONE 7
94 222 10008511 | 21-09-2023| 26-09-2023 | 1 | F[ 1|3 [ 1|4 |3 [N|20[1|Y]| NONE| VD |36+6[2300| 1 DHM+MOM MOM MOM MOM 3 64 21-09-2023|180ML 4 SF+DBF DBF DBF DBF 2300 [ 2220 | 2400 | 3190 | 49 | 49 |498[515| 33 | 33 |335[(355| 85|85| 85| 9 NONE NONE 5
95 223 10008512 | 21-09-2023| 28-09-2023 |1 |M[1]|3[1[3|2[N|25[1]Y 10 LSCS| 36+6 [ 2100 1 DHM+MOM MOM MOM MOM 3 64 21-09-2023|180ML 4 SF+DBF DBF DBF DBF 2100 [ 2040| 2190 | 2970 | 48 | 48 |485(502| 32 | 32 |325[ 34 | 85|85 85| 9 NONE NONE 7
96 224 10008851 | 22-09-2023| 06-10-2023 | 1 |M[1]|4[1]|4|2[N|28[4|Y]|3578]|LSCS| 32 [1500| 1 DHM+MOM MOM MOM MOM 3 64 22-09-2023|510ML 7 RT FEEDS DBF DBF DBF 1500 | 1580 | 1580 [ 2440 | 45 | 46 | 46 |485| 30 [ 31| 31| 33 | 75| 8 8 9 NONE NONE 14
97 225 10008985 | 22-09-2023| 26-09-2023 | 2 | F[ 1| 3| 1|4 |3 [N|28[1|Y]| NONE| VD |37+5[1900| 1 DHM+MOM MOM MOM MOM 3 64 23-09-2023|210ML 3 SF+DBF DBF DBF DBF 1880 | 1820 | 1940 | 2740 | 46 | 46 (465|487 | 315 |315|315/338| 75| 75| 75| 85 NONE NONE 4
98 227 10009162 | 23-09-2023| 27-09-2023 |2 |M[ 1|2 1|3 |3[N|24[2]|Y 10 VD | 37 |2100f 1 DHM+MOM MOM MOM MOM 3 67 24-09-2023|240ML 3 SF+DBF DBF DBF DBF 2100 [ 2010 | 2120 | 2920 | 47 | 47 |475[49.7| 32 | 32 [323[348| 8 8 8 | 85 NONE NONE 4
9 228 10009308 | 24-09-2023| 29-09-2023 | 2 | F[ 1|3 | 1|4)3[N|28[1|Y]| NONE |LSCS|36+4[2300| 1 DHM+MOM MOM MOM MOM 3 67 25-09-2023|390ML 5 SF+DBF DBF DBF DBF 2260 [ 2190 | 2370 | 3190 | 48 | 48 | 488 51 33 [ 33[337|352(85[85| 9 [98 NONE NONE 5
100 | 229 10009196 | 23-09-2023| 29-09-2023 | 2 | F[ 1|3 [1]|4|2[N|28[1|Y]| NONE |LSCS| 37 [2300] 1 DHM+MOM MOM MOM MOM 3 67 25-09-2023|210ML 4 SF+DBF DBF DBF DBF 2260 | 2250 | 2380 | 3140 | 47 | 47 |475[495| 34 | 34 [345[ 36 | 85| 85| 85| 95 NONE NONE 6
101 [ 230 10009757 | 26-09-2023| 02-10-2023 | 2 |F[ 1| 4[24 |2[N|27[2]|Y 57 |LSCS|36+6[1980| 1 DHM+MOM MOM MOM MOM 3 67 27-09-2023|230ML 4 SF+DBF DBF DBF DBF 1950 | 1900 | 1970 | 2760 | 46 | 46 |465| 488 | 335 |335| 34 [352| 8 8 8 9 NONE NONE 6
102 | 231 10010093 | 27-09-2023| 31-10-2023 |1 |F[1]|3[1[4|2[N|28[3]|Y 11 LSCS| 32+5]1520| 1,2 | DHM+MOM MOM MOM MOM 3 67 27-09-2023|600ML 7 RT FEEDS DBF DBF DBF 1520 | 1820 | 1500 | 2080 | 435 |44.7| 44 | 47 29 [305[294|315| 7 8 |75] 8 NONE NONE 34
103 | 232 10010094 | 27-09-2023| 31-10-2023 |2 |M[ 1|3 [1[4|2[N|28[3]|Y 11 LSCS| 32+5(1820| 1,2 | DHM+MOM MOM MOM MOM 3 67 28-09-2023|690ML 8 RT FEEDS DBF DBF DBF 1800 | 2060 | 1760 | 2360 | 445 |455( 45 | 478 | 30 | 31 |304)| 33 | 75| 8 8 | 85| ACINETOBACTERB NONE 34
104 | 233 10010141 | 27-09-2023| 02-10-2023 | 3 |M[ 2| 3|14 |3 [Y|23]2|Y]| NONE| VD |37+3[3000| 4 DHM+MOM MOM MOM MOM 3 67 30-09-2023|210ML 3 SF+DBF DBF DBF DBF 2870 [ 2850 | 3010 | 3590 | 51 | 51 | 515 53 34 | 34| 34|35 9 9 193] 10 NONE NONE 5
105 | 237 10009492 | 25-09-2023| 03-10-2023 |4 | F[2|3|1]|4|2[Y|26[1]|Y]| 310 |LSCS|37+3[2000| 1 DHM+MOM MOM MOM MOM 3 67 01-10-2023|360ML 3 SF+DBF DBF DBF DBF 1920 | 1940 | 2020 | 2710 | 465 |465|468| 488 | 32 | 32 |323|345| 8 8 8 9 NONE NONE 8
106 | 238 10010637 | 30-09-2023| 05-10-2023 | 2 |M[ 1|42 4| 1[N|27[1]|Y]| NONE |LSCS|37+3[2420| 1 DHM+MOM MOM MOM MOM 3 67 01-10-2023|290ML 3 SF+DBF DBF DBF DBF 2400 [ 2340 | 2480 | 3220 | 48 | 48 |485[505| 33 | 33 [335[355| 8 8 8 9 NONE NONE 5
107 | 239 10010636 | 30-09-2023| 06-10-2023 | 2 | F[ 1|3 | 1|4 | 2[N|29[1|Y]| 310 |LSCS|39+2(1800| 1 DHM+MOM MOM MOM MOM 3 67 02-10-2023|570ML 4 SF+DBF DBF DBF DBF 1760 | 1720 | 1840 | 2670 | 43 | 43 [435| 46 31 [31[317] 34 [75]|75|75([85 NONE NONE 6
108 | 240 10010607 | 25-09-2023| 10-10-2023 | 5| F[ 1|3 [1]|4|3[N|28[2]|Y]| 310 VD [37+4 (2200 1 DHM+MOM MOM MOM MOM 3 67 30-09-2023|1710ML 8 SF+DBF DBF DBF DBF 2100 [ 2280 | 2280 | 3120 | 47 | 48 | 48 | 50 32 [328]328| 35 [ 75| 8 8 9 NONE NONE 15
109 | 241 10010766 | 30-09-2023| 13-10-2023 |2 |M[ 1|3 [1[4|2[N|26[3]|Y 7 LSCS| 37+5[2620| 8 DHM+MOM MOM MOM MOM 3 68 01-10-2023|240ML 3 SF+DBF DBF DBF DBF 2600 | 2740 | 2740 | 3390 | 50 |515]|515[523| 33 |33.7(337(345| 8 8 8 |85 NONE NONE 13
110 | 242 10010154 | 01-10-2023| 04-10-2023 | 4 | F[ 1|4 2| 4| 2[N|24][1|Y | NONE |LSCS|37+3|2700| 4 DHM+MOM MOM MOM MOM 3 68 01-10-2023|270ML 3 SF+DBF DBF DBF DBF 2580 [ 2640 | 2750 | 3330 | 50 | 50 |50.5[515| 33 | 33 | 33 [355| 8 8 8 9 NONE NONE 7
111 [ 243 10010967 | 02-10-2023| 15-10-2023 |1 |M[ 1|3 [ 13| 2[N|28[1]|Y 3 LSCS| 34+2 1720 1 DHM+MOM MOM MOM MOM 3 68 02-10-2023|2320ML| 10 SPOON FEEDS DBF DBF DBF 1720 | 1790 | 1790 | 2590 | 44 | 45 | 45 | 473| 31 [315|315| 33 | 75| 8 8 |88 NONE NONE 13
112 | 244 10011666 | 05-10-2023| 10-10-2023 | 2 |M[ 1|3 [1[4|2[N|27(2]|Y 10 VD [38+6 (2200 1 DHM+MOM MOM MOM MOM 3 68 06-10-2023|210ML 4 SF+DBF DBF DBF DBF 2160 [ 2120 | 2290 | 2950 | 46 | 46 |46.7| 478 | 32 | 32 [325[335|/ 85[(85| 9 9 NONE NONE 5
113 | 245 10011728 | 05-10-2023| 11-10-2023 |2 |F[ 1|2 1|4 |3 [N|26[2]|Y 11 LSCS| 37 [2120| 1 DHM+MOM MOM MOM MOM 3 68 06-10-2023|610ML 5 SF+DBF DBF DBF DBF 2100 [ 2020 | 2260 | 3040 | 47 | 47 |475(488| 33 | 33|34 (355)/85[/85]| 9 |98 NONE NONE 6
114 | 246 10011960 | 06-10-2023| 11-10-2023 | 1 |M[ 1|3 [ 1|4 | 2[N|29(3|Y]| 710 |LSCS|38+4[2200| 1 DHM+MOM MOM MOM MOM 3 68 06-10-2023|450ML 4 SF+DBF DBF DBF DBF 2200 [ 2110 | 2.32 | 2960 | 47 | 47 |474[488| 33 | 33 (335( 35| 8 8 8 9 NONE NONE 5
115 | 247 10012410 | 08-10-2023| 15-10-2023 |1 |M[ 1|3 [ 1|3 |3 [N|22[3]|Y 7 LSCS| 35+4 [ 2300 1 DHM+MOM MOM MOM MOM 3 68 08-10-2023|420ML 3 SF+DBF DBF DBF DBF 2300 [ 2270 | 2410 | 3030 | 47 | 47 |47.7] 50 33 [33]33]365[85[85[85] 9 NONE NONE 7
116 | 248 10012121 | 06-10-2023| 13-10-2023 | 2 | F[ 1|2 1[4 |3 [N|24[2]|Y 11 VD [ 37+6 2200 1 DHM+MOM MOM MOM MOM 3 68 07-10-2023|390ML 3 SF+DBF DBF DBF DBF 2160 | 2180 | 2300 | 2930 | 47.5|475| 48 | 50 32 | 32 [323]|348| 8 8 8 9 NONE NONE 7
117 | 249 10012120 | 06-10-2023| 13-10-2023 |2 |F[ 1| 2| 1|4 |3 [N|24|2]|Y 11 VD [37+6 2210 1 DHM+MOM MOM MOM MOM 3 68 07-10-2023|370ML 3 SF+DBF DBF DBF DBF 2180 | 2170 | 2280 | 2880 | 465|465| 47 [495| 33 | 33 [335[352| 8 8 8 |85 NONE NONE 7
118 | 250 10012340 | 08-10-2023| 15-10-2023 |1 |F[ 1|3 [1[3|3[N|26[1]|Y 3 LSCS| 32+3 1560 1 DHM+MOM MOM MOM MOM 3 68 08-10-2023|360ML 3| SPOON FEEDS DBF DBF DBF 1560 | 1580 | 1580 | 2210 | 44 |445(445|465| 29 | 30| 30 |317| 65| 7 7 8 NONE YES 14
119 [ 251 10012211 | 07-10-2023| 13-10-2023 |2 |M[ 1|2 | 1|3 |4[N|28[2|Y]| 310 |LSCS|36+3[2200| 1 DHM+MOM MOM MOM MOM 3 68 08-10-2023|240ML 4 SF+DBF DBF DBF DBF 2170 [ 2150 | 2260 | 2860 | 47 | 47 |473| 49 | 325 |325| 33 [347| 8 8 8 9 NONE NONE 6
120 | 252 10012452 | 08-10-2023| 21-10-2023 | 2 | F[1]|4[2[|4|2[N|22[2]|Y 11 LSCS| 33+3 1820 1 DHM+MOM MOM MOM MOM 3 68 09-10-2023|620ML 6| SPOON FEEDS DBF DBF DBF 1800 | 1840 | 1840 | 2630 | 45 |45.7[45.7| 48 31 [315(315| 34| 7 7 7 |85 NONE NONE 13
121 | 253 10012453 | 08-10-2023| 21-10-2023 |2 |F[1]|4[2|4|2[N|22[2]|Y 11 LSCS| 33+3|1980| 1 DHM+MOM MOM MOM MOM 3 68 09-10-2023|710ML 6| SPOON FEEDS DBF DBF DBF 1950 | 1960 | 1960 | 2690 | 455(46.3|463|485| 32 | 33|33 | 35| 7 7 7 8 NONE NONE 13
122 | 254 10011561 | 04-10-2023| 10-10-2023 | 4 |M[ 1|3 [ 1|3 |3 [N|27[1|Y| NONE |LSCS|38+2(3010| 4 DHM+MOM MOM MOM MOM 3 71 09-10-2023|460ML 3 SF+DBF DBF DBF DBF 2960 [ 3000 | 3110 | 3800 | 52 | 52 |525|545| 35 |355( 36 [37.7) 85| 85| 85| 95 NONE NONE 8
123 | 255 10011724 | 05-10-2023| 11-10-2023 |4 |M[ 1|2 1[4 |3 [N|26[2]|Y 11 LSCS| 37 |2400| 14 | DHM+MOM MOM MOM MOM 3 71 10-10-2023|250ML 2 SF+DBF DBF DBF DBF 2320 | 2350 | 2500 | 3110 | 485|485]|485| 50 | 335 |335[ 34 [355| 8 8 8 9 NONE NONE 6
124 | 257 10012743 | 09-10-2023| 15-10-2023 | 1 | F[ 23|13 |3[Y|27({3|Y]| 711 |LSCS|35+1[1940| 14 | DHM+MOM MOM MOM MOM 3 71 09-10-2023|340ML 3 SF+DBF DBF DBF DBF 1940 | 1840 1920 | 2520 | 44 | 44 [445| 46 33 | 33 [335]|355] 8 8 8 9 NONE NONE 6
125 | 258 10012745 | 09-10-2023| 15102023 | 1 | F[2]|3[1|3|3[Y|27[{3|Y]| 711 |LSCS|35+1[1560| 14 | DHM+MOM MOM MOM MOM 3 71 09-10-2023|330ML 3 SF+DBF DBF DBF DBF 1560 | 1470 | 1520 | 2140 | 43 | 43 [435|/448| 30 | 30|30 | 32| 7 7 7 8 NONE NONE 6
126 | 259 10012464 | 09-10-2023 | 15-10-2023 | 2 |M[ 1] 2| 1|3 |3 [N |22/ 1|Y| NONE | VD |35+2(1980| 1 DHM+MOM MOM MOM MOM 3 71 10-10-2023|290ML 4 SF+DBF DBF DBF DBF 1960 | 1870 | 2020 | 2610 | 44 | 44 | 445|458 315 |315| 32 [333]| 8 8 8 9 NONE NONE 6
127 | 262 10013113 | 11-10-2023 | 19-10-2023 |2 |M[ 1|4 1|4 |2 [N|25[2|Y]| 711 |LSCS|35+5[1820| 1 DHM+MOM MOM MOM MOM 3 71 12-10-2023|360ML 3 SF+DBF DBF DBF DBF 1800 | 1710 1840 | 2520 | 44 [445(448|1465]|305| 31 |31 | 33 | 75]|75[78] 9 NONE NONE 8
128 | 263 10013114 | 11-10-2023 | 19-10-2023 |2 |M[ 1|4 [ 1|4 | 2[N|25[/2|Y| 711 |LSCS|35+5[2140| 1 DHM+MOM MOM MOM MOM 3 71 12-10-2023|400ML 3 SF+DBF DBF DBF DBF 2100 | 2030 | 2150 | 2830 | 46.5|465| 47 [495| 32 | 32 (323 35 | 8 8 | 85|95 NONE NONE 8
129 | 264 10013247 | 11-10-2023 | 15102023 |2 |F[1]|4[1[|4|2[Y|27[2]|Y 7 LSCS| 3743|2030 1 DHM+MOM MOM MOM MOM 3 71 12-10-2023|300ML 3 SF+DBF DBF DBF DBF 2000 | 1950 | 2100 | 2750 | 47 | 47 |475[493| 33 | 33 [338[357| 8 8 185]93 NONE NONE 4
130 | 265 10013110 | 11-10-2023 | 16-10-2023 |3 | F[ 1|3 [ 1[4 |2 [N|24[1|Y 3 VD | 37+6|2200( 14 | DHM+MOM MOM MOM MOM 3 71 13-10-2023|240ML 4 SF+DBF DBF DBF DBF 2140 | 2110 | 2200 | 2840 | 475|475| 48 [ 493 | 32 | 32 (323 34 | 85| 85| 85| 93 NONE NONE 5
131 | 266 10013370 | 11-10-2023 | 17-10-2023 |3 | F[2]| 2|13 |3[Y|23[2]|Y 7 LSCS| 39+1 2300 1 DHM+MOM MOM MOM MOM 3 71 13-10-2023|300ML 4 SF+DBF DBF DBF DBF 2260 [ 2210 2370 | 3010 | 48 | 48 |483[503| 33 | 33 [335[353| 8 8 8 9 NONE NONE 6
132 | 267 10013846 | 13-10-2023 | 27-10-2023 |2 |M[ 1|3 |14 | 2[N|25/4|Y]| 3610 |LSCS| 36 [1900| 1 DHM+MOM MOM MOM MOM 3 71 14-10-2023|340ML 3 SF+DBF DBF DBF DBF 1870 | 1990 | 1990 | 2540 | 445| 45 | 45 | 465| 31 |318|318| 33 | 8 | 85| 85| 95 NONE NONE 14
133 | 268 10013962 | 15-10-2023 | 21-10-2023 | 3 |M[ 2|3 [ 13| 3[Y 22| 2|Y| NONE | VD |38+6[2500| 4 DHM+MOM MOM MOM MOM 3 71 17-10-2023|240ML 2 SF+DBF DBF DBF DBF 2000 | 2060 | 2200 | 2710 | 50 | 50 |50.5[518| 35 | 35 [353[365| 95[95) 95| 10 NONE NONE 6
134 | 269 10014700 | 17-10-2023 | 23-10-2023 | 2 |M[ 1] 2| 1|3 |3 [N |24 1|Y| NONE| VD | 37 [2500| 4 DHM+MOM MOM MOM MOM 3 73 15-10-2023|360ML 3 SF+DBF DBF DBF DBF 2480 | 2460 | 2590 | 3150 | 49.5|49.5| 50 [ 513 | 34 | 34 [343[358| 9 9 9 10 NONE NONE 6
135 [ 270 10014954 | 18-10-2023| 30102023 |1 | F[1]|4[1|4|2[N|26[1]|Y 34 |LSCS|35+6|1560| 1 DHM+MOM MOM MOM MOM 3 73 18-10-2023|520ML 5 SF+DBF DBF DBF DBF 1560 | 1460 | 1500 | 2220 [ 435| 44 | 44 | 46 | 305| 31| 31 |325| 65| 7 7 8 NONE NONE 8
136 | 271 10014551 | 17-10-2023 | 24-10-2023 | 1 |M[ 1] 2| 1|3 | 3 [N |24 2|Y | NONE |LSCS| 36+2[2360| 1 DHM+MOM MOM MOM MOM 3 73 19-10-2023|400ML 4 SF+DBF DBF DBF DBF 2360 [ 2300 | 2440 | 3140 | 49 | 49 |493[513| 34 | 34 (345| 36 | 85[(88| 9 10 NONE NONE 7
137 | 272 10015219 | 19-10-2023 | 26-10-2023 |2 |F[ 1|3 |13 |2 [N|25/2|Y]| 710 |LSCS| 36 [2050| 1 DHM+MOM MOM MOM MOM 3 73 19-10-2023|380ML 3 SF+DBF DBF DBF DBF 2020 | 1990 | 2100 | 2690 | 48 |48.3]485( 50 33 [ 33[333|348| 8 8 8 9 NONE NONE 7
138 | 273 10015269 | 19-10-2023 | 25-10-2023 | 1 |M[ 22|13 |3 [VY|22]1|Y| NONE |LSCS|36+2[2300| 1 DHM+MOM MOM MOM MOM 3 73 20-10-2023|300ML 3 SF+DBF DBF DBF DBF 2300 | 2240 | 2360 | 2940 | 48,5 | 48.5|48.8| 505 | 335 |335| 34 |353| 8 8 8 9 NONE NONE 6
139 | 274 10015290 | 20-10-2023 | 26-10-2023 |3 |M[ 12| 1] 2| 3[N|23|1|Y]| NONE |LSCS|40+2|3300| 4 DHM+MOM MOM MOM MOM 3 73 22-10-2023|240ML 2 SF+DBF DBF DBF DBF 3260 | 3230 | 3365 | 3985 | 525|525| 53 [543 | 35 | 35 (355(37.3| 9 9 193] 10 NONE NONE 6
140 | 275 10015426 | 20-10-2023 | 25-10-2023 |1 |M[ 1|3 [ 1|3 |3 [N|24[1]|Y 10 VD [37+5|2000 1 DHM+MOM MOM MOM MOM 3 73 22-10-2023|300ML 3 SF+DBF DBF DBF DBF 2000 | 1930 | 2100 | 2640 | 47.5|475| 48 [ 493 | 33 | 33 (333[348| 75[ 75| 8 9 NONE NONE 5
141 | 276 10015872 | 23-10-2023 | 28-10-2023 |2 |M[2| 4[24 | 1[N|27[2]|Y 10 VD [ 37+2|2000 1 DHM+MOM MOM MOM MOM 3 73 22-10-2023|280ML 2 SF+DBF DBF DBF DBF 1980 | 1920 | 2100 | 2700 | 475|475 48 | 49 32 | 32 [325|335[ 8 8 8 |88 NONE NONE 5
142 | 277 10015526 | 21-10-2023 | 26-10-2023 |2 |M[ 1|4 [ 1[4 |1 [N|29/3|Y 4 LSCS| 36+3 [3300| 4 DHM+MOM MOM MOM MOM 3 73 22-10-2023|270ML 3 SF+DBF DBF DBF DBF 3280 | 3250 | 3420 | 3940 | 52 | 52 | 525|545 355 |355( 36 [375| 9 9 9 10 NONE NONE 5
143 | 278 10015538 | 21-10-2023 | 03-11-2023 |1 |M[2| 3|13 |3[N|28[4]|Y 69 |LSCS|33+4[1900| 1 DHM+MOM MOM MOM MOM 3 73 22-10-2023|520ML 4 SPOON FEEDS DBF DBF DBF 1900 | 1980 | 1980 | 2800 [ 465 | 47 | 47 | 49 | 325| 33| 33 |345| 75| 8 8 9 NONE NONE 13
144 | 279 10015985 | 25-10-2023 | 08-11-2023 | 3| F[1|3[2|4|2[N|25(/3|Y]| 347 |LSCS| 34 [1650| 14 | DHM+MOM MOM MOM MOM 3 73 25-10-2023|600ML 5 SF+DBF DBF DBF DBF 1570 | 1600 | 1600 | 2440 | 43 | 44 | 44 | 46 30 [31[31]|33| 6 [65]65[75 NONE NONE 14
145 | 280 10016217 | 25-10-2023 | 03-11-2023 |1 |M[ 1|3 [ 1|3 |3 [N|23[1]|Y 10 LSCS| 36+1 1960 1 DHM+MOM MOM MOM MOM 3 73 26-10-2023|480ML 4 SF+DBF DBF DBF DBF 1960 | 1890 | 2000 | 2680 | 47 [475|47.8| 493 | 32 |325|325/343| 8 8 |183]95 NONE NONE 9
146 | 281 10016619 | 27-10-2023 | 05-11-2023 |1 | F[ 1] 2|13 | 2[N|29/4|Y]| 710 |LSCS|33+5[1550| 1 DHM+MOM MOM MOM MOM 3 73 27-10-2023|600ML 5 SPOON FEEDS DBF DBF DBF 1550 | 1500 | 1590 [ 2290 | 43 |435(435)|455| 31 [315|315| 33 | 68| 7 7 8 NONE NONE 9
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