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ABSTRACT 

BACKGROUND 

Neonatal hyperbilirubinemia is a frequently encountered issue during the early neonatal 

period, particularly within the first week of life. Significant levels of bilirubin in the blood 

are linked to increased weight loss after 72 hours post-birth. Inadequate caloric intake 

appears to play a significant role in the regulation of serum bilirubin levels.This study 

aimed to investigate the relationship between the maximum weight loss after birth and the 

occurrence of significant hyperbilirubinemia during the first week of life. 

 

METHODOLOGY 

This was a Prospective Observational study carried out in 85 newborn healthy term and 

post term babies delivered at RL Jalappa hospital during the period September 2022 to 

December 2023. Birth weight and weights at 24, 48, 72, 96 and 120 hours of life were 

assessed. Total serum bilirubin was assessed on day of significant weight loss. Weight 

loss and bilirubin values were compared. 

 

RESULTS 

48 out of 85 babies had significant weight loss on day 4, followed by 28 babies on day 3, 

5 babies on day 2 and 4 babies on day 5. Among subjects who had Significant Weight 

loss on day 3, 85.7% of them had significant hyperbilirubinemia. Among subjects who 

had significant weight loss on day 4, 70.8% of them had significant hyperbilirubinemia. 

 

CONCLUSION 

Significant weight loss after birth may be a predictor for neonatal hyperbilirubinemia, and 

serve as a helpful clinical indicator pointing towards necessary steps to be taken inorder 
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to prevent worsening of this treatable condition which may otherwise lead to devastating 

complications. 

 

Keywords: Hyperbilirubinemia, Significant weight loss, neonates 
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A PROSPECTIVE STUDY TO DETERMINE ASSOCIATION BETWEEN 

WEIGHT LOSS AND NEONATAL HYPERBILIRUBINEMIA IN NEONATES 

 

INTRODUCTION 

In the present global setting of brief hospital stays following childbirth, it is critical to 

evaluate the variables linked to possibly avoidable reasons for readmissions of newborns. 

The most frequent causes of readmission in the first two weeks of life are feeding issues 

with or without dehydration and hyperbilirubinemia, especially in term babies, which are 

caused by inadequate oral intake. These conditions are highly correlated with one 

another.
[1,2,3,4]

 For newborns, BWL of less than 10% are physiologically acceptable. 

According to a US Centers for Disease Control research, breastfed babies that develop 

faster in the first two months of life and then slow down until they are one year old are 

shorter and heavier than the “World Health Organization”.
[5]

 There is no reason to be 

concerned about an infant's development, even temporary BWL, if they are receiving 

proper breastfeeding. BWLs greater than 7% from birth weight, however, suggest 

potential issues with breastfeeding and call for immediate assessment.
[6]

 

Inadequate breast milk intake is the most prevalent cause of hypernatremia and severe 

weight loss. The second stage of lactogenesis, when enough milk is produced, starts in the 

first four days following birth. A nursing baby may get less than 100 milliliters of milk 

per day on the first day of life, but by the fourth day, milk supply has increased 

significantly to an average of 500 milliliters per day.
[7] 

As a result, by the end of the first 

week, weight loss recovery is anticipated. The highest weight loss and recovery times 

were found to be, respectively, 2.7 and 8.3 days, according to MacDonald et al.
[8]

 

Excessive weight loss in neonates is associated with complications such as 

jaundice and dehydration, which can lead to renal failure, thrombosis, hypovolemic 
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shock, and convulsions. Identifying the risk factors associated with excessive weight loss 

can help with the formulation of preventative measures. Of all the morbidities that occur 

in the first week of life, jaundice affects 60% of term and 80% of preterm babies. It is also 

the most common reason for readmission following hospital release following delivery. 

Increased generation from red cell breakdown, slower clearance by immature hepatic 

processes, and reabsorption by enterohepatic circulation (EHC) are the three mechanisms 

contributing to the elevated total serum bilirubin (TSB) content in neonates. In some 

infants, bilirubin-induced neurological dysfunction (BIND) can be brought on by elevated 

blood bilirubin levels. The majority of other times, jaundice is benign and doesn't need to 

be treated. Five to ten percent of them have clinically severe jaundice, which has to be 

treated to bring down TSB levels and avoid BIND. 

In healthy term newborns, hyperbilirubinemia is caused by an increase in 

unconjugated serum bilirubin during the first week of life.Excessive weight loss is a 

contributing factor to hyperbilirubinemia.A newborn may experience difficulties nursing 

if it loses more than 7% of its birth weight. Hyperbilirubinemia and feeding problems 

with or without dehydration-the most frequent causes of readmission in the first two 

weeks of life-have a strong link with one another because of inadequate oral intake, 

particularly in term neonates. Breastfeeding entirely from birth is advised for all healthy 

term neonates, according to numerous organizations. The enterohepatic circulation 

becomes more prone to bilirubin levels when healthy term infants who are exclusively 

breastfed and whose breastfeeding has not yet reached a satisfactory level at the time of 

discharge are more vulnerable to inadequate calorie intake, dehydration from decreased 

volume and frequency of breast milk, and secondary delayed gastrointestinal motility.
[9,10]

 

There are two types of jaundice linked to breastfeeding: late breast milk jaundice 

and early breast feeding jaundice. Breastfeeding jaundice appears within the first week of 
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life, whereas breast milk jaundice peaks between days 10 and 21 of life and can last up to 

three months. Jaundice from breastfeeding was always assumed to be benign, but within 

the past 15 years, cases of kernicterus in infants who were solely or even partially 

breastfed have been reported.
[11,12]

 Early discharge procedures combined with inadequate 

breastfeeding, which causes dehydration and/or malnutrition, may make this risk 

worse.
[13]

 A key factor in the effectiveness of breastfeeding is lactation counseling.
[12,13]

 

The American Academy of Pediatrics advises that all breastfed babies should see a doctor 

within 3-5 days of age for a follow-up visit to determine body weight and whether 

jaundice is present, even in the event of an early release. 

Breastfeeding exclusively can cause severe weight loss in infants, which can be 

made worse by hypernatremia and other illnesses. Starting to breastfeed as soon as 

possible after delivery and taking prompt action to address any concerns that may come 

up, like nipple troubles, delayed "coming in" of breast milk, poor breast attachment, and 

breast engorgement, will help promote successful breastfeeding. After nursing pairs are 

discharged from the hospital, it is critical to closely monitor them, with particular 

attention to the child's weight, in order to detect inadequate breastfeeding. The world 

health organization states that the first week of life-when the majority of baby fatalities 

occur-is when the largest gaps in infant care are typically seen. Moreover, many habits, 

including nursing and overcoming obstacles, start in the early stages of life and are linked 

to early life loss.
[14]

 As a result, health care providers—particularly midwives and 

nurses—may be able to contribute significantly to prenatal care by recognizing the traits 

associated with postpartum depression and realizing that prevention is preferable to 

therapy. It was also proposed in a review study that doing observational research on NWL 

is more important than conducting clinical trials.
[15]
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Extreme hyperbilirubinemia patients have historically lost a large amount of 

weight, according to several research; however, few have examined this relationship 

separately in term infants who are otherwise healthy. This study sought to ascertain if 

weight loss in term and postterm newborns may serve as a predictor for neonatal 

hyperbilirubinemia. 

 



  

  

  

  

  

  OOBBJJEECCTTIIVVEESS  
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OBJECTIVES OF THE STUDY 

 

To determine association between maximum weight loss percentage after birth and 

development of significant hyperbilirubinemia within 1st week of life. 

 

 



  

  

  

  

RREEVVIIEEWW  OOFF  

LLIITTEERRAATTUURREE  
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REVIEW OF LITERATURE 

Physiological weight loss refers to the weight reduction that occurs in almost all babies 

during their first few days of life. The primary cause is fluid decrease. A higher birth 

weight is associated with late cord clamping, resulting in a larger weight change. The 

consumption of adipose tissue by the babies as a source of energy also results in weight 

reduction.
[15]

 Abrupt weight loss is linked to problems such hypoglycemia, dehydration, 

jaundice, and thrombosis, which can result in hypovolemic shock, renal failure, and 

convulsions.
[16,17,18,19]

 

Previous research have demonstrated that primiparity and an older mother's age 

are risk factors for significant infant weight loss.
[20,21]

 as a result of lactation starting later. 

It is anticipated that in the first postnatal period, idiopathic neonatal jaundice would 

manifest in 60–80% of healthy, full-term newborns.
[22]

 Idiopathic newborn jaundice is 

associated with increased heme breakdown, immature liver function, low levels of 

intestinal flora, increased enterohepatic circulation of bilirubin, and inadequate intake.
[23]

 

Four to six completely wet diapers in a 24-hour period and the passing of three to four 

stools daily on the fourth day are signs of insufficient intake. Furthermore, by the third or 

fourth day, a baby who is receiving enough breast milk should transition from meconium 

to a mushy, mustard-colored feces. These evaluations assist in identifying breastfed 

babies who may be dehydrated owing to insufficient intake; nevertheless, because of 

individual variations, they are rather subjective. Body weight loss (BWL) %, when 

compared to other approaches, is an objective and practical instrument that may help 

determine whether treatments like supplemental nutrition should be taken into 

consideration.  

Changes in the metabolism of bilirubin cause hyperbilirubinemia, or neonatal 

jaundice. High amounts of unconjugated bilirubin that persist unchecked can cause 
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bilirubin-induced neurological damage and, in the worst case scenario, kernicterus-related 

mortality. The fraction of unconjugated bilirubin (UCB) that is not bound to albumin (free 

bilirubin, Bf) increases when severe hyperbilirubinemia satisfies plasma albumin's 

bilirubin binding capacity. This lipophilic material penetrates the blood-brain barrier, 

accumulates within the brain, and damages neurons. The developing central nervous 

system affects many cellular functions, and coordinated interruption of these processes 

results in cellular harm. Long-term toxic bilirubin levels can cause a variety of 

neurological impairments in patients, including problems in motor, sensory, and cognitive 

processes. Even after extensive research, there are still many unanswered questions 

regarding the mechanics and causes of the disease's genesis.  

According to earlier research, abnormal neonatal BWL is defined as 7% to 10% 

BWL by day 3 in infants who are exclusively breastfed.
[24]

 On the other hand, 

perspectives about normal newborn BWL and the appropriate timing of supplementary 

feeding in order to prevent substantial hyperbilirubinemia are not in agreement. 

Therefore, the purpose of the prospective study was to ascertain if weight loss and 

newborn hyperbilirubinemia are related. 

 

Breast feeding and weight loss 

It is well known that breastfeeding benefits moms and families as well as newborns. 

Breastfeeding has been linked to an increased risk of severe and/or early infant 

hyperbilirubinemia, however.
[25,26]

 It's unclear what mechanism is at play here. There 

have been theories put up regarding the mechanisms of insufficient calorie and/or fluid 

intake, decreased hepatic excretion of bilirubin, and enhanced intestinal absorption of 

bilirubin (enterohepatic circulation). A large-scale population investigation has 
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demonstrated that the pathophysiology of newborn hyperbilirubinemia is influenced by 

greater weight loss % rather than nursing in and of itself.
[27]

 

In the nursery, inadequate breastfeeding is not unusual, especially for new moms. 

Hypernatremia, weight loss, and decreased urine production are examples of neonatal 

symptoms. Significant newborn hyperbilirubinemia is associated with higher weight loss 

and/or breastfeeding, according to a growing body of research. It is often advised to 

provide supplemental feeding for infants who are not receiving enough nursing care. But 

it is unclear what constitutes inadequate at this point. Previous studies have classified 

serious weight loss due to inadequate breastfeeding as occurring in 7% or more of BBW. 

A study by Rui-Jane Chang et al.[28] found that weight loss >8% of BBW after 48 hours 

(OR = 1.45; 95% CI = 1.06, 1.97) and >11% of BBW after 72 hours (OR = 2.01; 95% CI 

= 1.16, 3.46) are the best cut-off values for predicting the development of subsequent 

hyperbilirubinemia; the corresponding NPVs were 77.7% and 76.8%. 

 

Bilirubin Metabolism  

Bilirubin is the final result of heme catabolism in the intravascular compartment. Roughly 

80% of bilirubin is produced by the reticulo-endothelial system breaking down 

erythrocyte haemoglobin; the remaining 20% is produced by myoglobin and other heme-

containing proteins, like cytochromes, breaking down as well as inefficient erythropoiesis 

in the bone marrow. Heme is broken down by heme oxygenase into biliverdin, which is 

further broken down into UCB by biliverdin reductase. Water-insoluble, UCB binds to 

albumin in plasma and moves toward the liver. The enzyme UDP-glucuronosyl 

transferase 1A1 (UGT1A1) converts bilirubin to glucuronic acid in the hepatocyte 

endoplasmic reticulum. 
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Glucuronosylation increases bilirubin's solubility and is required for its 

elimination in the bile fluid, both of which help to limit the detrimental accumulation of 

UCB in tissues. Following conjugation, bilirubin is transferred from hepatocytes into the 

biliary fluid by active transporters like multidrug-associated resistance protein 2 (Mrp2). 

The bacterial flora in the small intestine uses β-glucuronidase to deconjugate bilirubin and 

then breaks it down into urobilinoids, which are mostly composed of urobilin and 

stercobilin, as well as their respective oxidation products, urobilinogen and stercobilin. 

Additionally, enterocytes take up a portion of the produced UCB and return it to the liver. 

Following hydrolyzation, a constant portion of bilirubin glucuronide is also released back 

into the plasma, where it can be reabsorbed by hepatocytes. 

 

Bilirubin Toxicity and Disease  

The buildup of UCB is caused by a change in the metabolism of bilirubin. Genes and 

non-genetic factors, or their combination, can cause hyperbilirubinemia. (Table 1 and 2).  

 

Hereditary causes of Unconjugated Hyperbilirubinemia  

Genetic diseases may be the source of elevated levels of UCB (Table 1). One in a million 

babies is born with the exceedingly rare recessive genetic condition known as Crigler-

Najjar syndrome. Mutations in the UGT1A1 gene cause a lack of hepatic UGT1A1 

activity, which is its defining feature. Inaction on the part of the patient may result in 

hyperbilirubinemia, severe brain damage, or even death. Despite the fact that there is a 

continuum of phenotypes, Crigler-Najjar syndrome is divided into two variants based on 

the severity of the symptoms: type I CNSI and type II CNSII. 
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When bilirubin glucuronides and UGT1A1 activity are completely absent from the 

bile, it results in hyperbilirubinemia in CNSI. If left untreated, this can lead to bilirubin 

neurotoxicity and death.  

The existence of residual UGT1A1 enzyme activity separates CNSII, a milder 

version of the illness, from CNSI. This is caused by missense mutations in the gene, 

which lower the enzyme's production or substrate affinity. Patients with CNSII have low 

bilirubin glucuronoside levels in their bile because phenobarbital medication lowers 

bilirubin levels and activates the UGT1A1 gene.  

The less severe hereditary variant of unconjugated hyperbilirubinemia is known as 

Gilbert's syndrome (GS). A mutation in the UGT1A1 gene's promoter may result in 

reduced enzyme expression in GS. Despite being milder, a variety of stressors can cause 

bilirubin levels in the GS condition to increase, increasing the patient's risk of high UCB 

levels.  

Blood-related conditions like glucose 6-phosphate dehydrogenase (G6PD) 

deficiency and/or ABO and/or Rh incompatibility are examples of other hereditary 

causes. These disorders impact the metabolism of red blood cells, leading to heightened 

hemolysis and, as a result, worsening hyperbilirubinemia. 

Table 1: Genetic cause of Hyperbilirubinemia Syndromes and related causes are 

listed 
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Non-genetic causes of unconjugated hyperbilirubinemia 

In addition to genetic variables, a number of non-genetic factors can impact bilirubin 

metabolism (Table 2). Liver dysfunction can be caused by pathological situations such 

hypoxia, infection, sepsis, or hepatic disorders. These factors can affect the 

glucuronosylation system and raise the levels of bilirubin in the bloodstream. Another 

potential cause of hyperbilirubinemia is breastfeeding. Indeed, during the very early 

postnatal phases, when the expression of the liver enzyme is still extremely low, breast 

milk increases the amount of UCB by suppressing the intestine UGT1A1 expression. β-

glucoronidase, which is present in breast milk, enhances the breakdown and absorption of 

bilirubin in the intestinal lumen. Furthermore, consuming insufficient amounts of breast 

milk exacerbates the disease by causing dehydration. Neonatal jaundice, one of the most 

common disorders in babies, is brought on by a delayed induction of UGT1A1 gene 

expression, which limits the ability of infants to conjugate. The co-occurrence of delayed 

UGT1A1 activity and other variables, like rapid fetal erythrocyte breakdown and/or 

inefficient serum albumin transport to the liver, can lead to acute hyperbilirubinemia. 

 

Table 2 : Non-genetic cause of unconjugated hyperbilirubinemia 

 

 

 

 



 

                       Page 14 

Bilirubin-induced neurological dysfunction (BIND)  

Although jaundice is benign for the vast majority of newborns, preventative measures 

must be taken to minimize any potential neurodamage.  

UCB concentrations can rise to potentially lethal amounts in newborn jaundice, 

beyond the binding capacity of albumin. Rekindled interest in bilirubin encephalopathy is 

a result of its increased prevalence in recent years.
[29,30]

 Babies with excessively high 

UCB levels may later have BIND (bilirubin-induced neurological dysfunction) in the 

central nervous system if treatment is not given.
[31]

 

BIND may be classified as mild, moderate, or severe according on the duration of 

bilirubin exposure and the associated symptoms. While the symptoms of mild to 

moderate BIND may be treated, severe BIND can cause permanent brain damage. 

Lethargy, ophthalmoplegia (ocular muscle paralysis), high-pitched screaming, 

opisthotonus (bowed body and rigid extremities or dystonia), convulsions, mental 

impairment, and frequently fatal kernicterus are the clinical indications of persistent 

bilirubin poisoning in babies. Bilirubin really targets particular areas of the developing 

brain, including the cerebellum, which includes granule and Purkinje neurons, as well as 

the basal ganglia, cochlear, and oculomotor nuclei. Autism, attention deficit problems, 

developmental delays, and isolated neural hearing loss have all been linked to even 

modest levels of UCB. In any event, persistently excessive bilirubin exposure may result 

in neurological aftereffects and may permanently affect the learning and memory of the 

newborn.  

Brainstem auditory brainstem potentials, sometimes referred to as auditory 

brainstem response ABRs, and magnetic resonance imaging of the brain are used to 

determine the extent of BIND in babies because the auditory system is particularly 

susceptible to bilirubin toxicity. As a result, the response to auditory stimuli functions as a 



 

                       Page 15 

reliable marker of brain activity. It is clear that treating and managing BIND would 

benefit from a full understanding of the neurological processes and molecular 

mechanisms producing bilirubin neurotoxicity.  

"Kernicterus" is the term used to describe the permanent harm caused by extended 

exposure to elevated bilirubin levels. In low- and middle-income countries, on the other 

hand, the incidence can climb to 73 per 100,000 live births. In Western countries, the 

incidence of kernicterus in neonates with severe hyperbilirubinemia is 10 per 100,000 live 

births.
[29]

 Preterm births occurring before the thirty-first week of pregnancy can cause a 

significant increase in instances, up to 1.8 per 1000 live births.
[32]  

Given that the location 

of the selective damage relies on the neurodevelopmental age at the time of UCB 

exposure, a temporal window of CNS sensitivity to UCB toxicity has been proposed. The 

motor kernicterus subtype usually appears in children who are more than 34 weeks 

gestation, whereas the auditory kernicterus subtype is more common in neonates with 

peak levels of TB exposure at earlier gestational ages.
[33] 

 

Mechanisms of bilirubin neurotoxicity  

1. Neurodegeneration 

The general term describing the gradual loss of neuronal structures or functions, including 

death, is neurodegeneration. Neurodegeneration has a profound effect on the central 

nervous system because, once created, neuron renewal is strictly regulated. The etiology 

of neurodegeneration is frequently not fully understood, and the identification of the 

critical processes triggering the illnesses is still unknown despite the great efforts 

undertaken to clarify the consequences. Neurodegeneration can also be caused by 

elevated bilirubin levels. As previously stated, elevated levels of systemic UCB impact 

the developing central nervous system (CNS) because to genetic and non-genetic 
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modifications in bilirubin metabolism. Neonatal jaundice is a temporary condition that 

can cause neurotoxic amounts of bilirubin, which can damage neurons. Because bilirubin 

is able to adhere to cellular membranes, particularly those that are rich in myelin, it can be 

harmful to neurons.
[34]

 

 

2. Oxidative stress  

Reactive oxygen species (ROS, more generally, free radicals) are produced when 

antioxidant defenses are unbalanced, leading to oxidative stress. Chemical entities with 

unpaired electrons are called free radicals. These may originate from external 

electromagnetic radiation, chemical processes' byproducts, or the results of aerobic 

respiration. The free radicals become unstable due to the unpaired electrons, and once 

they reach a stable state, they transfer the unpaired electron to other molecules. A free 

radical chain reaction is produced when non-radical molecules interact with free radicals, 

passing along the instability of unpaired electrons to other molecules. Intense molecular 

instability has the potential to disrupt cellular homeostasis by impairing the body's 

defenses against this type of stress. The mitochondrial cytochrome oxidase in cells 

transfers electrons without releasing reactive oxygen species, preventing the 

overproduction of electrically unstable compounds. However, because oxidation may 

harm components like DNA, lipids, and proteins, oxidative stress is bad for cells. Because 

UCB contains cytoprotective and antioxidant qualities, slightly increased bilirubin 

concentrations are thought to be advantageous. Nevertheless, oxidative stress is brought 

on by elevated bilirubin levels. Studies conducted in vitro have demonstrated that 

oxidative stress is a key cause of bilirubin neurotoxicity. Excess ROS disrupts glutathione 

homeostasis and mitochondrial metabolism, which leads to cellular energy crisis, 

cytochrome c release, and Ca2+ disruption. Nervous cell death results from bilirubin-
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induced excessive oxidative stress. As a result of neurons' loss of sensibility about the 

unbalanced metabolism of reactive oxygen production during neurodegeneration, 

oxidative stress is compromised, which compromises cell survival. 

 

3. Neuroinflammation  

The term "neuroinflammation" refers to the overall inflammatory condition affecting the 

brain and spinal cord. In addition to cytokines, chemokines, ROS, and secondary 

messengers, other factors that affect the degree of neuroinflammation include the injury 

type, the context, and the duration of the inflammatory stimulation.  

Endothelial cells and CNS glia cells, including macrophages, oligodendrocytes, 

astrocytes, and microglia, are the primary providers of CNS immune surveillance. The 

goal of the CNS inflammatory response is to restore the compromised state that the 

stressor agents have caused. On the other hand, chronic stimulation of the 

neuroinflammatory response may exacerbate and magnify the injury by increasing the 

activation of glia cells.  

Depending on their level of activation, migrating macrophages or microglia cells 

at the site of injury can either intensify the damage or heal it. Due to UCB neurotoxicity, 

there are more glia cells in the body, which activates important cellular and molecular 

components of neuroinflammation. This can lead to an aggravation of neurodamage and 

even cell death. 

4. Autophagy 

Organelles and proteins may be broken down in an organized manner by a cellular 

process called autophagy, which translates from the Greek to mean "self-eating." In 

actuality, autophagy is triggered during starving situations to supply extra energy and 

amino acids. In response to stressors, the basal autophagic activity is thought to function 
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as a cytoprotective mechanism, promoting survival. On the other hand, apoptosis is 

triggered when this process is not properly regulated, which leads to cell death. The 

cytoplasmic number of lysosomes is altered, which is harmful to the homeostasis of the 

cell, as a result of the ineffective clearance of the produced vesicles, the autophagosomes. 

Hydrolases break down the contents of the vesicles, while autophagosomes fuse with 

lysosomes to form autolysosomes. Further research is required to clarify the role of 

autophagy in the developing brain exposed to bilirubin, as this process has not yet been 

studied in vivo. 

 

Standard therapeutic treatments for hyperbilirubinemia 

A number of therapies have been suggested to reduce the chance of BIND. The goal of 

standard therapy is to lower hazardous UCB levels. 

1 Phenobarbital treatment  

The effectiveness of phenobarbital treatment in lowering plasma bilirubin levels has been 

the basis for the initial clinical difference between types I and II of Crigler-Najjar 

syndrome. The UGT1 gene is expressed more when phenobarbital is used. Phenobarbital 

transcriptionally induces the UGT1A1 gene in CNSII patients, increasing basal residual 

UGT1A1 activity and keeping bilirubin concentrations below the neurotoxicity threshold. 

On the other hand, as there are no indications of an increase in UGT1A1 activity, this 

medication has no effect on hyperbilirubinemia in CNSI patients. Since phototherapy's 

efficacy diminishes with age, these individuals receive temporary treatment with it. Thus 

far, liver transplantation has been the only curative therapy for CNSI. 
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2. Phototherapy  

Intense phototherapy (PT) is the usual course of treatment for severe unconjugated 

hyperbilirubinemia. As UCB circulates in skin capillaries, light energy (emission range: 

400–525 nm, peak emission: 450–460 nm) is absorbed by the protein. Without the 

necessity for liver conjugation, insoluble bilirubin can be eliminated into the bile or, at a 

slower rate, the urine thanks to this conversion into water-soluble photoisomers. PT is 

often quite successful in preventing transitory hyperbilirubinemia in healthy newborns 

due to the rapid development of the hepatic conjugation machinery. The prognosis of 

preterm at-risk newborns is affected by the time of physical therapy intervention. In fact, 

kernicterus or persistent post-icteric sequelae might be avoided by putting mechanisms in 

place to quickly and efficiently lower the elevated bilirubin burden before neurologic 

symptoms appeared.
[35]

 

Preventive phototherapy may impact the rate of exchange transfusion and helps to 

maintain a lower blood bilirubin content. Even if physical therapy is effective in treating 

newborn jaundice, additional, potentially dangerous exchange transfusions may still be 

necessary.  

The chronic unconjugated hyperbilirubinemia in Crigler-Najjar patients 

necessitates a daily phototherapy treatment duration of 12–14 hours. Nevertheless, as 

people age, a variety of variables, including thickening skin, increased pigmentation, and 

an increase in the body's surface to volume ratio, can impact how well PT treatments 

work. Consequently, the efficacy of PT is reduced as less blue light enters the capillaries. 

Patients with CNSI react to physical therapy (PT) only momentarily, and unless they have 

a liver transplant, they will always be at danger of brain injury. 
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3 Immunoglobulins  

Hemolysis, a primary contributing factor to the development of jaundice, is brought on by 

blood incompatibility. When treating patients with hyperbilirubinemia brought on by Rh 

and/or ABO blood incompatibility, PT in conjunction with intravenous injections of 

immunoglobulins against immune-mediated hemolysis (such as antibodies against Rh or 

AB antigens) has been employed. It has been demonstrated that intravenous 

immunoglobulin injections greatly shortened the length of PT and eliminated the 

requirement for exchange transfusions in cases of baby jaundice.
[36]

 

 

4 Exchange transfusion  

Physical therapy (PT) is typically used to treat jaundice because of its high safety, ease of 

use, and adequate effectiveness. However, jaundiced children who do not react to PT or 

who are significantly hyperbilirubinemic at first presentation are treated with a more 

intrusive option, such as exchange transfusion (ET), in an effort to avoid or lessen 

bilirubin-induced brain damage. In this treatment, suitable fresh blood is used to partially 

replace the patient's blood (hyperbilirubinemic blood, in the case of newborn jaundice). 

Only at specialist centers is ET used, and there is a considerable danger of morbidity and 

death from vascular accidents, hypocalcemia, necrotizing enterocolitis, biochemical and 

haematological problems, and cardiac consequences.
[37]

 The procedure's overall mortality 

rate varies greatly throughout centers, ranging from 0.3% to 0.7%, but in underdeveloped 

nations, it can as high as 17%.
[38]

 It is anticipated that ET quickly and sufficiently reduces 

bilirubin levels. It's still unclear, though, if newer, less intrusive, and more effective 

therapies could successfully replace ET.  
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5. Experimental treatments  

Conventional therapies are typically quite successful. However, in certain circumstances, 

an alternative strategy could be needed, combining routine therapy with experimental 

medications to enhance the prognosis of newborn hyperbilirubinemia. These experimental 

therapies can be categorized into two groups: those that provide neuroprotection without 

changing TB levels and those that aim to prevent the harmful buildup of UCB. 

 

Orlistat and ursodeoxycholic acid  

Through the intestinal mucosa, UCB can reabsorb itself in the intestinal lumen 

after diffusing from the blood compartment. Improving transmucosal bilirubin 

elimination efficiency could hasten UCB GI transit and be included in standard treatment.  

Ursodeoxycholic acid (UDCA) and orlistat are meant to encourage the excretion of UCB 

in the feces. Although the main purpose of orlistat is to stop the body from absorbing fats 

from food, UDCA also reduces the rate at which cholesterol molecules are absorbed by 

the gut. Orlistat plus UDCA therapy has been shown to lower plasma UCB concentrations 

by enhancing UCB-bile salt complex excretion in the stool. Both Crigler-Najjar patients 

and Gunn rats have shown improvement in bilirubin levels following this method's use.
[39]

 

More investigation is necessary to rule out the long-term adverse effects of orlistat and 

UDCA, as both have demonstrated hepatotoxic side effects. This raises concerns 

regarding the cost-effectiveness of these drugs. 

 

Human serum albumin  

In infants with severe hyperbilirubinemia, bilirubin encephalopathy does not always 

occur. The high TB concentrations may interact with a number of variables to either 

avoid or predispose to kernicterus. Human serum albumin (HSA) is one of these 
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components that is crucial to the bilirubin pathway. Actually, UCB travels to the liver in 

this form after binding to serum albumin. As long as the bilirubin is bound to albumin, 

UCB cannot cross the blood-brain barrier and enter the brain. The bilirubin-binding 

capacity of plasma albumin reaches saturation, and in lipophilic tissues, the unbound 

fraction (Bf) increases and accumulates. Theoretically, enhancing UCB's capacity to bind 

plasma should release bilirubin from tissues into plasma and halt neurodamage(Figure 2). 

 
Figure 1: Reasons for administering the HSA. A) UCB's impact in the event of 

glucuronosylation deficiencies; B) UCB's mobilization from tissue to the newly 

supplied binding site in plasma is shown schematically. 

 

Minocycline 

MNC, a second-generation tetracycline, appears to have anti-inflammatory properties that 

are entirely different from its antibacterial properties. Because to MNC's anti-

inflammatory properties, numerous neurodegenerative illnesses have been related to it, 

such as stroke, PD, and HD. The compound's capacity to inhibit the microglial 

inflammatory response is mostly to blame for this. MNCs inhibit inflammation by their 

effects on microglia, immune cell activation, and the resultant release of nitric oxide 

(NO), matrix metalloproteinases (MMPs), chemokines, and lipid mediators of 

inflammation. Additionally, pro-inflammatory cytokines are produced by astrocytes, 
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neutrophils, macrophages, and microglial cells. These cytokines include interleukin (IL) 

1β (IL1β), IL6, and tumor necrosis factor α (TNF-α).  

It has been shown that the neuroprotective properties of MNC are partially due to 

indirect activities in lowering glial (astrocytic/microglial) caspase 1 and inducible nitric 

oxide synthase (iNOS) activity, even if direct neuroprotective advantages have also been 

shown.
[40]

 

 

Association between weight loss and neonatal hyperbilirubinemia  

Within 72 hours of delivery, 63.6% of the neonates in the Pulmamidi et al (2021)
[41]

 

research showed signs of severe hyperbilirubinemia. 18.1% of breastfeeds demonstrated 

appropriate feeding, compared to 81.8% (45/55) who exhibited poor feeding. They found 

a correlation between birth weight decrease and marked hyperbilirubinemia. Neonatals 

with term gestation had increased weight loss and hyperbilirubinemia in 63.6% (35/55) of 

the cases. After 72 hours of delivery, severe hyperbilirubinemia of >12 mg/dl was linked 

to weight loss of more than 7%.  

A total of 115 (33.5%) newborns in the Yang et al. (2013)
[42]

 trial showed signs of 

severe hyperbilirubinemia 72 hours after delivery. Significant hyperbilirubinemia was 

shown to be statistically substantially connected with BWL percentages in the first three 

days following delivery, as well as 72 hours later. The BWL% on day three was a more 

reliable indicator of severe hyperbilirubinemia 72 hours after birth than it was on days 

one and two. Moreover, regardless of whether the baby was fed only breastmilk or a mix 

of formula and milk, the BWL for the first three days seemed to be influenced by the 

BWL for the previous day. This demonstrates that, with the appropriate care, newborns 

with a high BWL% on day 1 can still avoid more severe hyperbilirubinemia. It also 

highlights the significance of BWL percentage on days 2 and 3. In their investigation, 
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they discovered that there was no statistically significant correlation between 

breastfeeding and hyperbilirubinemia. 

It was discovered in the Boskabadi et al. (2014)
[43]

 study on breastfed term 

newborns that pathologic weight loss and hyperbilirubinemia are inhibited by frequent 

breastfeeding. Neonatal weight loss might exacerbate hyperbilirubinemia. They observed 

that infants with severe hyperbilirubinemia (>20 mg/dl) lost three times as much weight 

on average as those with mild hyperbilirubinemia (< 20 mg/dl). Therefore, it is advised to 

provide appropriate feeding therapies for newborns who have eating issues.  

According to Chang et al. (2020),
[16]

 hyperbilirubinemia was linked to newborns 

with lower gestational ages and higher percentages of weight loss. After 48 hours and 72 

hours following delivery, they observed weight losses of around 8% and 11%, 

respectively. According to a prior study, infants with a BWL of greater than 7% had a 

1.4-fold higher risk of jaundice in the early stages of their lives.
[44]

 

In their research, Salas et al. (2009)
[45]

 found that 5% of breastfed babies had a 

readmission due to hyperbilirubinemia. It is well known that the birth weight and 

gestational age are directly correlated. According to Salas et al.
[45]

 38% of their patients 

had considerable weight loss, and babies who had significant weight loss were much 

more likely to have severe hyperbilirubinemia (> 20 mg/dL). 

Severe hyperbilirubinemia was defined as a bilirubin level more than 15 mg/dL 

from days 4 to 10 of life, and Huang et al. (2009)
[44]

 found that 23.6% of their subjects 

experienced severe hyperbilirubinemia. 

A prospective observational study by Rajeshkhanna et al. (2021)
[41]

 on term and 

preterm babies weighing more than 2500 gms revealed that a weight loss of more than 

7% within the first 72 hours of life could both be a useful clinical factor to prevent 
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significant hyperbilirubinemia within that time frame and potentially be a predictor of 

neonatal hyperbilirubinemia. 

In a prospective cohort study on term newborns, Prachukthum et al. (2020)
[46]

 

found that term infants with neonatal hyperbilirubinemia experienced considerable weight 

loss during their two days in the hospital, necessitating readmission for phototherapy. As 

such, it was recommended that newborns with a BWL of 5% or above require close 

monitoring. 

Twenty-eight (33%) of the 86 neonates with idiopathic hyperbilirubinemia in the 

Aylin Tarcan et al. (2005)
[47]

 research showed significant weight loss. Twelve percent of 

the 86 jaundiced infants in total-nearly all of them were nursed exclusively-had 

significant weight loss in addition to hypernatremia. Risk factors for infants who were 

readmitted to the hospital due to jaundice within 14 days after birth were examined by 

Geiger et al. (2001).
[48]

 It was discovered that 26.8% of the babies in this group had 

trouble eating, and 24.2% of them were dehydrated. 

Maisels JM (1988) and Bertini G, (2001) examined the outcomes of newborns 

with bilirubin levels ≥12.9 mg/dL with those with bilirubin levels.
[49]

 Oddie et al. (2001) 

found that 34 out of 904 neonates who were readmitted before 29 days of age had lost 

more than 10% of their body weight.
[50]

 Breastfeeding jaundice is a condition of the first 

week of life, and the majority of instances were caused by failure to nurse in the days 

following delivery, according to two distinct investigations by Gartner LM et al (1999, 

2001)
[51,52]

. Just one of the 904 newborns was admitted due to jaundice, but eight (0.9%) 

of them had serum Na levels greater than 150 mEq/L. They came to the conclusion that 

this issue exacerbates physiologic jaundice. Furthermore, a diet low in milk may cause 

meconium, which is high in bilirubin, to pass more slowly, increasing the absorption of 

bilirubin. 
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Whitmer DI et al. (1983)
[53]

 looked at the connection between low calorie 

consumption and jaundice.
[17]

 Even though the data did not prove that all breastfeeding 

newborns with weight loss and hypernatremia develop jaundice, they did show that 

children with this combination of problems may be readmitted to the hospital with 

worsened jaundice. 
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MATERIALS AND METHODS 

Source of Data 

All newborn healthy term and post term babies delivered at RL Jalappa hospital during the 

period of study and whose parents have consented to be a part of the study. 

 

Study Design 

A Prospective Observational study. 

 

Study Period 

September 2022 to December 2023. 

 

Method of Collection of Data 

Inclusion Criteria 

All term and post term newborns who are clinically stable. 

 

Exclusion Criteria 

 Rh incompatibility 

 Neonates of Diabetic mother 

 Hypothyroid babies 

 Babies born with congenital anomalies 

 Babies born with genetic disorders 

 Direct/conjugated bilirubinaemia 

 Birth trauma- Cephalohematoma, Subgaleal haemorrhage, etc. 

 Neonatal sepsis 
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Statistical Methods 

A Microsoft Excel data sheet will be used to record the data, and SPSS version 22 

software will be used for analysis. The representation of categorical data will take the 

shape of proportions and frequencies.  

The chi-square significance test will be utilized. The continuous data will be 

described using the mean and standard deviation. The independent t test will be used as a 

significance test to ascertain the mean difference. P-values below 0.05 are considered 

statistically significant. Data visualization: A range of graph types were created using 

Microsoft Word and Excel. 

A P value of 0.05 was considered statistically significant, meaning that the 

probability that the result is true, after all essential assumptions about the statistical test 

requirements were made. 

Statistical software, Microsoft Excel and SPSS version 22 (IBM SPSS Statistics, 

Somers, NY, USA), were used for data analysis. 

 

Methodology 

All neonates fulfilling the inclusion criteria will be included in the study. 

The following neonatal data were to be gathered: blood group, frequency of 

breastfeeding, signs and symptoms of hyperbilirubinemia, gender, gestational age, birth 

weight, and Direct Coombs test DCT (if applicable).  

We will weigh the infant at birth as well as at 24, 48, 72, 96 and 120 hours of life. 

Newborns who were clinically icteric and whose TCB was found to be within the 

phototherapy range based on the AAP nomogram will have their total serum bilirubin 

evaluated. 
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Formula to Calculate Weight Loss 

Weight Loss = (Birth Weight - Present Weight)*100 / Birth Weight 

Total bilirubin level according to AAP nomogram risk chart will be taken as cut-

off value for intervention. In each case, a correlation between the percentage of body 

weight lost and serum bilirubin will be performed. When determining whether a newborn 

delivered at a gestation of 35 weeks or more needs phototherapy or an exchange 

transfusion, the American Academy of Paediatrics (AAP) guidelines should be applied.  

Two age-appropriate nomograms are offered by AAP: one for exchange 

transfusion and the other for phototherapy. Decisions are made using the TB value, and 

the direct portion shouldn't be subtracted from it. Risk factors include presence of 

isoimmune hemolytic disease, G6PD deficiency, other hemolytic conditions, sepsis, 

hypoalbuminemia (albumin < 3g/dl) and clinical instability in previous 24 hours. 

 

 
Figure 2: AAP nomogram for phototherapy in hospitalized infants of 35 or more weeks 

gestation without neurotoxicity risk factors 

 

The weight of the newborns will be noted as follows: birth weight on day 1, which 

is 24 hours after delivery; day 2, which is 48 hours after delivery; day 3, which is 72 



 

                       Page 30 

hours after delivery; day 4, which is 96 hours after delivery; and day 5, which is 120 

hours after delivery, which is the date of birth. Calculations of percentages and ratios will 

be made when data is loaded into Excel sheets. Neonatal blood samples will be taken, and 

serum bilirubin levels will be estimated. Based on the AAP nomogram, the babies were 

separated into two groups: those with significant hyperbilirubinemia and those without. 

Phototherapy was administered to the neonates in the significant 

hyperbilirubinemia group. When assessed, the relationships between the total bilirubin 

level and the birth weight loss (BWL) % within the first week were examined 

individually.  

Hemolysis will be checked for and the reticulocyte count (relevant instances) will 

be calculated on smears stained with New Methylene Blue. Agglutination techniques will 

be used for both the direct and indirect Coombs test. Rh type and the blood groups of the 

mother and the newborn will be documented. 

 

Sample Size 

Sample size was estimated by using the proportion of significant neonatal 

hyperbilirubinemia was 13% from the study by Srisuwan et al.
[7]

 using the formula. 

 

Sample Size = Z1-α /2 
2
 P (1-P) 

d
2 

Z1-α /2 = is standard normal variate (at 5% type 1 error (P<0.05) it is 1.96 and at 1% 

type1 error (P<0.01) it is 2.58). As in majority of studies P values are considered 

significant below 0.05 hence 1.96 is used in formula. 

P= Expected proportion in population based on previous studies or pilot studies. 

d= Absolute error or precision. 
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P = 13% or 0.13. 

q = 87% or 0.87. 

d = 7.5% or 0.075. 

The study will contain a sample size of 77 people based on the above values at the 

95% Confidence level. The study will involve a minimum sample size of 77 + 7.7 = 85 

people, accounting for 10% non response. 
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RESULTS AND ANALYSIS 

Table 3 : Distribution based on gender 

Gender Number Percentage 

Male 49 57.6% 

Female 36 42.4% 

 

 

 

Figure 3 

 

Out of the study population (n=85), 42.4% of the neonates were female and 57.6 % of the 

neonates were male. 
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Table 4 : Distribution based on gestational age (n=85) 

 

Gestational age Number Percentage 

Term 81 95.3% 

Postterm 4 4.7% 

 

 
Figure 4 

 

 

95.3% of the neonates were full term and 4.7% of the neonates were postterm. 
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Table 5 : Distribution based on mode of delivery (n=85) 

Mode of delivery Number Percentage 

NVD 24 28.2% 

Instrumental 11 12.9% 

LSCS 50 58.8% 

 

 

 

Figure 5 

 

58.8% of the subjects were delivered through LSCS followed by 28.2% of the subjects 

delivered vaginally and 12.9% of the subjects had Instrumental delivery. 
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Table 6 : Distribution based on gravida (n=85) 

Gravida Number Percentage 

Primi 42 49.4% 

Multi 43 50.6% 

 

 
 

Figure 6 

 

50.6% of the neonates were born to multigravida and 49.4% of the neonates were born to 

primigravida. 
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Table 7: Distribution based on S.Bilirubin in phototherapy range (n=85) 

Serum Bilirubin Number Percentage 

In Phototherapy range 63 74.1% 

Not in Phototherapy range 22 25.9% 

 

 
Figure 7 

 

74.1% of the subjects had serum bilirubin in phototherapy range and 25.9% of the 

subjects didn’t have serum bilirubin in phototherapy range. 
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Table 8 : Distribution of subjects according to significant hyperbilirubinemia and 

gravida 

 Without significant hyperbilirubinemia With significant 

hyperbilirubinemia 

N % N % 

MULTI 14 32.6% 29 67.4% 

PRIMI 8 19.0% 34 81.0% 

 

Among the Multipara subjects significant hyperbilirubinemia was found in 67.4% 

and 32.6% didn’t had significant hyperbilirubinemia. Among the primipara subjects 

significant hyperbilirubinemia was found in 81.0% and 19.0% didn’t had significant 

hyperbilirubinemia. P Value 0.216, there was no statistically significant difference found 

between groups with respect to gravida. 
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Fig 8: Graph showing Distribution of subjects according to significant hyperbilirubinemia 

and gravida 
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Table 9 : Distribution of subjects according to significant hyperbilirubinemia and 

mode of delivery 

 

Among subjects delivered through LSCS significant hyperbilirubinemia was 

found in 86.0% and 14.0% didn’t have significant hyperbilirubinemia. Among subjects 

delivered through vaginally significant hyperbilirubinemia was found in 41.7%and 58.3% 

didn’t had significant hyperbilirubinemia. Among subjects delivered through Instrumental 

significant hyperbilirubinemia was found in 90.9% and 9.1% didn’t had significant 

hyperbilirubinemia. P Value <0.001, there was a statistically significant difference found 

between groups with respect to mode of delivery. 
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Fig 9: Graph showing Distribution of subjects according to significant hyperbilirubinemia 

and mode of delivery. 
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Table 10 : Distribution of subjects according to day on which significant weight loss 

present 

 
 

Majority of the subjects 56.5% had significant weight loss on day 4 followed by 

day 3 which was 32.9%, on day 2 it was 5.9% and on day 5 it was 4.7%. 

 

 
 

Fig 10: Graph showing Distribution of subjects according to day on which significant 

weight loss present 
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Table 11 :Day 2 Distribution of subjects according to Significant Weight loss and 

significant hyperbilirubinemia. 

 
Without significant 

hyperbilirubinemia 

With significant 

hyperbilirubinemia 

 N % N % 

Significant weight loss 0 0% 5 100.0% 

 

Among subjects who had Significant Weight loss on day 2, 100% of them had 

significant hyperbilirubinemia. 

 

 
Figure 11 
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Table 12 : Day 3 Distribution of subjects according to Significant Weight loss and 

significant hyperbilirubinemia. 

 

 
Without significant 

hyperbilirubinemia 

With significant 

hyperbilirubinemia 

 N % N % 

Significant weight loss 4 14.3% 24 85.7% 

 

Among subjects who had Significant Weight loss on day 3, 85.7% of them had 

significant hyperbilirubinemia and 14.3% of them didn’t had  significant 

hyperbilirubinemia. 

 

 
Figure 12 

 

.  



 

                       Page 42 

Table 13 :On Day 4 Distribution of subjects according to Significant Weight loss and 

significant hyperbilirubinemia 

 
Without significant 

hyperbilirubinemia 

With significant 

hyperbilirubinemia 

 N % N % 

Significant weight loss 14 29.2% 34 70.8% 

 

Among subjects who had Significant Weight loss on day 4, 70.8% of them had significant 

hyperbilirubinemia and 29.2% of them didn’t had significant hyperbilirubinemia. 
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Table 14 : On Day 5 Distribution of subjects according to Significant Weight loss and 

significant hyperbilirubinemia 

 
Without significant 

hyperbilirubinemia 

With significant 

hyperbilirubinemia 

 N % N % 

Significant weight loss 4 100% 0 0% 

 

 Among subjects who had Significant Weight loss on day 5, 100% of them didn’t had 

significant hyperbilirubinemia. 
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Figure 14 
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DISCUSSION 

Incidences of neonatal jaundice vary from around 2 to 35% globally, and neurological 

impairment is linked to the harmful consequences of unconjugated 

hyperbilirubinemia.
[47,48]

 Furthermore, a growing worry is the possibility of newborn 

jaundice brought on by excessive body weight loss (due to inadequate calorie 

intake).
[49,50]

 Serum bilirubin levels (SBL) more than 12 mg/dL are considered 

hyperbilirubinemia,
[51]

 whilst a total SBL greater than 5 mg/dL is considered newborn 

jaundice.
[52]

 A high SBL can cause brain injury and encephalopathy, which can manifest 

as palsy of vertical gaze, central neural deafness, and choreoathetoid cerebral palsy.
[53,54]

 

Hyperbilirubinemia is the most common problem in the early infant stage. 

Hyperbilirubinemia can cause encephalopathy (kernicterus), albeit this is not common.
[55] 

Before tracking the bilirubin level in healthy term newborns, we must employ an 

objective indicator to identify hyperbilirubinemia since clinical jaundice manifests when 

the serum bilirubin level climbs above 5.6 mg/dl.
[56,57]

 A rise in unconjugated serum 

bilirubin during the first week of life is the cause of hyperbilirubinemia in healthy term 

babies.
[58,59] 

Dehydration from low-calorie and inadequate feeding during the first few 

days after delivery may be the cause of hyperbilirubinemia if additional explanations 

cannot be found. One risk factor for hyperbilirubinemia is weight loss.
[59]

 A healthy term 

baby will typically lose 4–7% of their birth weight in the first few days of life.
[60]

 The 

purpose of this study was to ascertain whether the greatest weight loss following delivery 

was associated with the onset of noticeable hyperbilirubinemia during the first week of 

life. 

Differentiating between pathological and physiological jaundice is important since 

the former has a complex mechanism.
[61]

 Breastfeeding-associated jaundice, often 

referred to as breast "nonfeeding" jaundice or breastfeeding-related jaundice, is caused by 
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an increase in enterohepatic bilirubin circulation and is linked to nursing during the 

second and fourth days following delivery.
[61,62]

 Although the exact process is yet 

unknown, it is believed to be connected to a decrease in caloric intake that causes an 

increase in bilirubin's enterohepatic circulation. Reduced calorie consumption may also 

result in a decrease in the amount of unconjugated serum bilirubin cleared, which might 

be another underlying cause.
[61]

 

This study examined the relationship between weight loss and neonatal 

hyperbilirubinemia in 85 newborns. The findings of the present study and those of similar 

research available in the literature are as follows. 

42.4% of the 85 individuals in this study were female, and 57.3 percent of the 

subjects were male. 58.1% (32/55) of the participants in the Rajeshkhanna Pulmamidi et 

al
[41]

 research were men, while 41.8% (23/55) were women. 64.6% of the 79 newborns in 

Salas et al.'s
[15]

 research were male.  

Gender is one of the risk factors for NWL, according to the findings of the Haseli 

A et al. research. Gender was one of the predictors of NWL in the first 24 hours following 

birth in a study by Jane (2010).
[64]

 among their study, however, the kind of breastfeeding 

was linked to the gender of the mother since, among newborns breastfed, the female to 

male ratio was 118 to 100, but among infants given formula, it was 52 to 100. As such, 

the sort of nursing a female newborn receives influences her WL. Because of this, 

medical professionals need to be aware of WL in breastfeeding female newborns, 

particularly those who were delivered by cesarean section. 

There is a connection between significant hyperbilirubinemia and birth weight 

decrease. On day 4, most of the newborns in our research had lost a substantial amount of 

weight, and of those, 70.8% had a significant amount of hyperbilirubinemia. Seventy-two 

hours after delivery, 63.6% of the neonates in the Chang RJ study
[16]

 had severe 
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hyperbilirubinemia. A total of 115 (33.5%) newborns in the Yang et al. study
[42]

 showed 

signs of severe hyperbilirubinemia 72 hours after delivery. Similar weight losses of 

around 8% and 11%, respectively, were reported by Chang et al.
[16]

 following 48 and 72 

hours of delivery. After 72 hours of life, 219 newborns (25.1%) showed evidence of 

severe hyperbilirubinemia. Comparing those with future hyperbilirubinemia to those 

without, the former showed lower gestational ages, greater BW loss percentages on the 

second and third days of life, and higher maximum BW loss percentages. There was no 

discernible difference in the distribution of newborn gender, BBW, or delivery mode 

between these two groups. Only a high maximum BW loss percentage and a short 

gestational age were found to be substantially linked with eventual hyperbilirubinemia by 

multiple logistic regression. 

We examined the BW loss percentages on the second and third days of life 

independently in order to determine the best cut-off values for the prediction of ensuing 

neonatal hyperbilirubinemia. We computed the relative odds ratios (OR) for the 

development of hyperbilirubinemia as well as its present. Neonatals with BW loss 

percentages more than 8% on the second day were much more likely to develop neonatal 

hyperbilirubinemia [OR Z 1.45; 95% confidence interval (95% CI) Z 1.06, 1.97; p Z 

0.019]. For the BW loss percentage of 8% on the second day, the positive predictive value 

(PPV) was 29.3%, the negative predictive value (NPV) was 77.7%, the sensitivity was 

46.6%, and the specificity was 62.4%. Neonatal hyperbilirubinemia that developed later 

in life was substantially correlated with a BW loss percentage on the third day of life 

between 6% and 11%. The best nourishment for newborns is breast milk, and neonatal 

hyperbilirubinemia is rarely fatal or complex, hence Rajeshkhanna Pulmamidi et al.
[41]

 

propose using the larger BW loss % as the cut-off value for predicting eventual 

hyperbilirubinemia. The following data were obtained using the cut-off value of 11% BW 
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loss percentage at 3 days old (OR Z 2.01; 95% CI Z 1.16, 3.46; p Z 0.012): PPV = 37.7%, 

NPV = 76.8%, sensitivity = 11.7%, and specificity = 93.8%.  

Previous studies have classified serious weight loss due to inadequate 

breastfeeding as occurring in 7% or more of BBW.
[65]

 Supplementary feeding was 

administered in our nursery to breastfed newborns who had lost more than 10% of their 

body weight, unless their parents had insisted on exclusive nursing. However, these 

norms are not empirical. According to the current research, weight loss of >8% of BBW 

after 48 hours (OR Z 1.45; 95% CI Z 1.06, 1.97) and >11% of BBW after 72 hours (OR Z 

2.01; 95% CI Z 1.16, 3.46) are the best cut-off values for prediction of impending 

hyperbilirubinemia; NPVs were 77.7% and 76.8%, respectively. 

The weight of newborns is also impacted by the practice of breastfeeding. 81.8% 

(45/55) of the research participants had insufficient breastfeeding, whereas 18.1% 

demonstrated appropriate breastfeeding. In their investigation, Yang et al. discovered that 

there was no statistically significant correlation between breastfeeding and 

hyperbilirubinemia. In their study, Salas et al.
[15]

 found that 5% of breastfed babies had a 

readmission due to hyperbilirubinemia. 

Haseli A et al.'s study
[63]

 found that breastfeeding raises WL ≥ 5% and WL ≥ 7% 

by 7 and 3 times, respectively. Because the mean WL of newborns fed baby formula 

(2.78 ± 1.65%) was lower than that of infants exclusively breastfed (4.89 ± 2.86%), this 

variable was the greatest predictor of NWL. In this aspect, McDonald's statistics were 

similarly identical (6.6% versus 3.5%).
[66]

 The current study's results are in line with the 

majority of other research's findings.
[8,35,67]

 Davanzo et al., on the other hand, showed that 

newborns given breast milk had a mean WL of 6.3% compared to 7.5% for formula-fed 

infants.
[68]
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The American Academy of Pediatrics (AAP) recommendations state that a weight 

gain (WL) of greater than 7% within 3 to 5 days of delivery may be a sign of potential 

breastfeeding issues.
[69]

 Notwithstanding the established advantages of breastfeeding, 

babies who are nursed frequently experience dehydration and inadequate weight gain 

following delivery. These illnesses are frequently avoidable, and if detected in time, they 

won't harm babies in the long run.
[70,71]

 Since the amount of milk given to breastfed 

newborns determines their WL.
[72]

 Hospitals that prioritize breastfeeding should take 

breastfeeding protocols and practices seriously. They should also provide training to 

moms and implement other policies that support effective breastfeeding. These steps 

might lower newborn NWL if they are taken before to delivery. The late initiation of 

formula feeding following a time of breast milk deprivation was another factor 

contributing to nonverbal lactation (NWL) in babies given formula in the current 

research.
[16]

 

It is well known that the birth weight and gestational age are directly correlated. 

Ninety-one (95.3%) of the neonates in this research were term newborns; only 4.7% of 

the patients were postterm. While neonates with lower gestational age and greater weight 

loss percentage were also linked to hyperbilirubinemia in the Chang et al. study
[16]

, 63.6% 

(35/55) of the neonates with term gestation showed greater weight loss and were also 

linked to hyperbilirubinemia in the Rajeshkhanna Pulmamidi et al.
[41]

 study. Prachukthum 

S. et al.
[73]

 The GA of infants with hyperbilirubinemia was 38.4±1 weeks, whereas the 

GA of infants in the non-hyperbilirubinemia group was 38.8±0.9 weeks, indicating a 

significant difference in age (p<0.01). 

In a research by Haseli A et al.
[63]

 982 babies' medical records were examined. 

The first group showed greater rates of breastfeeding (90.35% compared 52.98%), 

jaundice (32.77% versus 29.08%), nulliparity (37.86% versus 22.49%), and cesarean 
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section (67.21% versus 18.96%) when comparing factors between infants who had lost 

more than 5% of their birth weight and other infants. Compared to baby formula (2.78 ± 

1.65%), the mean WL of exclusively breastfed babies (4.89 ± 2.86%) was greater. The 

multivariate analysis (logistic regression) results indicated that the following risk factors 

were associated with NWL of more than 5%: breastfeeding, cesarean section, female 

gender, mother's inexperience with breastfeeding, weight over 4000 grams, and jaundice. 

On the other hand, the only risk factors associated with NWL of more than 7% were 

breastfeeding, cesarean section, and female gender. This is somewhat in line with Merry 

and Montgomery's findings, which showed that babies had lost, on average, 4% to 9.8% 

of their body weight.
[74]

 According to a Marchini et al. study, babies lost three to six 

percent of their birth weight in the first four days after delivery.
[75]

 According to Martinez 

et al.'s research, the average WL within three to five days following delivery was 5.09 ± 

2.89.
[76]

 Their study's conclusions are in line with those of the majority of earlier research, 

which revealed a mean NWL of 3% to 7%.
[77-79]

 

In this study, after 72 hours of delivery, 63.6% (35/55) of the participants had 

severe hyperbilirubinemia of >12 mg/dl and had lost more than 7% of their body weight. 

Salas et al.
[45]

 found that substantial weight reduction occurred in 38% of their patients. 

There was a considerably higher frequency of severe hyperbilirubinemia (> 20 mg/dL) in 

babies who had experienced significant weight loss. According to research by Boskabadi 

et al., babies with severe hyperbilirubinemia (>20 mg/dl) lose weight on average three 

times more than those with mild hyperbilirubinemia (< 20 mg/dl).
[43]

 Significant 

hyperbilirubinemia developed in 23.6% of their patients, and Huang et al.
[44]

 classified 

substantial hyperbilirubinemia as a bilirubin level of more than 15 mg/dL between days 4 

and 10 of life. 
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At a median age of 4.7 days, breastfed term babies with hyperbilirubinemia were 

readmitted. Sixty-six percent (64.6%) of these newborns were male. At admission, the 

average TSB level was 18.6 ± 3.0 mg/dL, with a range of 15.1 to 31.3 mg/dL. There was 

a notable decrease in weight in thirty (38%) of the newborns with hyperbilirubinemia 

who had to be readmitted. Over ten percent of these individuals experienced weight loss. 

Compared to neonates with hyperbilirubinemia plus severe weight loss, infants with 

hyperbilirubinemia alone had substantially lower mean total serum binding behavior 

(TSB) levels (18.0 vs. 19.5 mg/dl; p < 0.05). A greater incidence of severe 

hyperbilirubinemia in babies was linked to significant weight loss (46.7% vs. 18.4%; p < 

0.05). Babies who lost a significant amount of weight had a four-fold increased risk of 

having severe hyperbilirubinemia (OR: 3.9; 95% CI: 1.4-10.8; p < 0.05) compared to 

those who lost a tolerable amount of weight. More than 10% weight loss in infants put 

them at risk (OR: 4.2; 95% CI: 1.4-12.7; p < 0.05).  

About 25% of neonates who were breastfed experienced weight loss of more than 

5% during the first 24 hours of life.
[80] 

Weight loss of more than 12% was observed in 

around one-third of nursing term newborns readmitted for hyperbilirubinemia (mean TSB 

level of 22.8 mg/dL).[81] Furthermore, compared to bottle-fed infants, breastfed babies 

with substantial hyperbilirubinemia (> 12.9 mg/dL) lost more weight at birth (6.9% vs. 

4.2%).
[4]

 After 72 hours of life, a higher rate of weight loss (8.0% vs. 6.4%) was likewise 

associated with significant hyperbilirubinemia.
[8]

 When it comes to controlling serum 

bilirubin, fasting and low-calorie meals appear to be more effective than breastfeeding 

alone.
[8,4]

 We discovered a statistically significant difference between babies with severe 

and moderate hyperbilirubinemia in the percentage of weight loss (8.8% vs. 5.9%, 

respectively). Moreover, our study revealed that a considerable degree of weight loss was 
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also seen by about 60% of newborns with severe hyperbilirubinemia who were 

readmitted. 

In the current study, 58.8% of the patients were delivered by laparoscopic surgery, 

followed by vaginal birth in 28.2% of the subjects and instrumental delivery in 12.9% of 

the subjects. There is little and sometimes contradicting information available about the 

impact of vaginal or cesarean delivery on neonatal hyperbilirubinemia.
[82–86]

 Birth type 

was found to have no bearing on the development of newborn hyperbilirubinemia in 

earlier research.
[5]

 According to another study, cesarean sections decreased the chance 

that neonates will experience jaundice;
[82-83]

 nonetheless, compared to cesarean sections, 

vaginal births had a lower risk factor for neonatal hyperbilirubinemia. Other reports state 

that infants delivered vaginally have a decreased risk of jaundice.
[85–86]

 

A total of 170 infants with jaundice were included in the research by Ali 

Naghipour et al.
[87]

 of whom 60.1% were males and 39.9% were girls. 39.8% of the 

patients were born vaginally, whereas 60.2% underwent a cesarean section. The method 

of delivery and hyperbilirubinemia (10-14.9 mg/dl) were significantly correlated (P = 

0.01). In 41.4% of instances, the jaundice initially emerged between days 4 and 7 after 

birth, while in 25% of patients, it was noticed during the first 24 hours of life. 288 people 

in the research by Ozdemirci, S. et al.
[88]

 met the requirements for inclusion while still in 

the newborn stage. There were 131 (22.6%) newborns with hyperbilirubinemia in the 

cesarean birth group compared to 157 (16.8%) in the vaginal delivery group. 

Hyperbilirubinemia was much more common in the group of newborns who underwent 

cesarean sections (p = 0.01). 

Regarding the mode of delivery, 74 (27.5%) of the 269 neonates born by Lower 

Segment Caesarean Section (LSCS) exhibited hyperbilirubinaemia, according to research 

by Vijay Baburao Sonawane et al.
[89]

 Another variable linked to NWL in the Haseli A et 
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al.
[63]

 research was cesarean section. This is in line with research by Kagler
[90]

 and 

Davanzo,
[91]

 who found a link between weight loss during childbirth and cesarean 

sections. It has been demonstrated that the kind of delivery affects NWL independent of 

the newborn feeding method. Less than ideal nutrition following a C-section, according to 

researchers, may result in higher levels of NWL. In actuality, CS has the opposite effect 

on when and how long a mother breastfeeds, particularly after an emergency cesarean 

section. This is true even though "natural" CS is promoted and special breastfeeding 

education programs are offered. Lower breastfeeding rates may also be the result of a 

mother not fully recovering from surgery.
[92]

 

49.4% of the participants in the current research were primipara and 50.6% of the 

subjects were multipara. In the Vijay Baburao Sonawane et al.
[89]

 study, blood total 

bilirubin levels were higher in 95 out of 500 babies than the suggested acceptable limit 

(13 mg/dL at 72 hours of life). Thus, in their investigation, the prevalence of 

hyperbilirubinaemia was 19%. Forty (42.1%) of the ninety-five newborns with 

hyperbilirubinemia were born to primigravida women, and forty (47.3%) to multigravida 

mothers. Out of the 95 instances of newborn hyperbilirubinemia, 21 neonates (19.5%) 

were delivered vaginally normally, and 74 neonates (70.5%) were delivered via Lower 

Segment Caesarean Section (LSCS). The results of the study showed that there was no 

significant relationship (p-value=0.8) between the neonates' blood total bilirubin levels 

and the parity of the mother. Of the ninety-five newborns, forty (42.1%) were born to 

primigravida mothers, and fifty-five (57.9%) to multigravida moms. 

The Haseli A et al
[63]

 study did not find a significant correlation between WL and 

parity; nevertheless, WL was reported to be 5% to 7% in newborns whose mothers had 

never breastfed. Some study has indicated that the number of pregnancies has a 

contradictory effect as a predictor of NWL. WL and nulliparity are positively correlated, 
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notwithstanding Patricia et al.'s inability to detect any connection between the number of 

pregnancies and NWL.
[93, 94]

 The number of pregnancies overall as well as the mother's 

nursing experience were evaluated in the current study. The findings suggested that a 

mother's capacity to nurse her child appears to be more important than the quantity of 

pregnancies in NWL in the initial postpartum period. Mothers who are unable to nurse 

their babies well during their first pregnancy may face difficulties in their subsequent 

pregnancies.  

Of the trial participants, 74.1% had bilirubin levels that could be treated with 

phototherapy, and 25.9% did not have serum bilirubin levels in the phototherapy range. 

Zaitsu et al. found a weak connection (adjusted β 0.14; 95% CI 0.11–0.17) between 

bilirubin levels and maximal body-weight reduction.
[95]

 Despite this, the correlation 

remained clinically negligible. Maximum body weight loss and total serum bilirubin 

levels ≥15 mg/dL were linked to an elevated likelihood of phototherapy treatment 

(adjusted RR 1.27; 95% CI 1.04–1.54), despite the low absolute cumulative incidence of 

baby jaundice and excess body weight loss. Indeed, at approximately 4% of the maximal 

bodyweight decrease, the risk of phototherapy and total blood bilirubin levels ≥15 mg/dL 

were statistically significant.  

The average birth weight on the third day was 3119 ± 352 g, and the average 

BWL percentage was 7.07 ± 2.82%, citing Yang WC's research 
[42]

. After a 72-hour 

period from delivery, the average TSB level was 13.39 ±3.12 mg/dL. Furthermore, 72 

hours after birth, TSB levels were greater than 15 mg/dL in 115 neonates (33.5%). 

Particularly for the BWL percentages on days two and three, there was a strong 

connection (p < 0.001) between the BWL percentages during the first three days after 

birth and substantial hyperbilirubinemia 72 hours later. Following a 72-hour period, the 

group with non-significant hyperbilirubinemia had an average total serum binding (TSB) 
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level of 11.67 ± 2.21 mg/dl, whereas the group with substantial hyperbilirubinemia had an 

average level of 16.8 ± 1.36 mg/dl. There was no obvious correlation seen between 

significant hyperbilirubinemia and any specific feeding or delivery method seventy-two 

hours after birth. 

Within 72 hours of delivery, there was a statistically significant correlation 

between the BWL percentages in the first three days postpartum and severe 

hyperbilirubinemia. Specifically, compared to days 1 and 2, the BWL% on day 3 was a 

more accurate predictor of severe hyperbilirubinemia 72 hours after birth. Furthermore, 

the BWL for the first three days appeared to be impacted by the BWL for the day before, 

irrespective of whether the baby was fed exclusively breastmilk or a combination of 

formula and milk. This shows that neonates with a high BWL% on day 1 can still be 

spared more serious hyperbilirubinemia if given the right care. Additionally, it highlights 

the significance of the BWL percentage on days two and three. The neonates whose BWL 

percentages were less than 0.4% on day 1, less than 2.9% on day 2, and less than 0.6% on 

day 3 did not exhibit significant hyperbilirubinemia 72 hours after birth. Babies with 

BWL percentages greater than 10.2% on day 1, more than 10.9% on day 2, and more than 

11.3% on day 3 had significant hyperbilirubinemia 72 hours after birth. Moreover, it 

appears that 7.60% by day 2 and 8.15% by day 3 were the optimal cutoff values for 

predicting hyperbilirubinemia 72 hours following delivery. As of day 3, 8.4 ± 2.54% of 

the healthy, term babies with substantial hyperbilirubinemia had BWL percentage, 

whereas the non-significant hyperbilirubinemia group had 6.4 ± 2.73%. 

This result is consistent with earlier research that found 25% of 874 newborns 

with hyperbilirubinemia had a BWL of 8.96 ± 1.99% and 33% of 86 neonates with 

hyperbilirubinemia had a severe BWL of greater than 10%.
[65,66]

 The BWL percentage 

cutoff values, which were 7.60% by day 2, 8.15% by day 3, and 4.48% on day 1 were 
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found to be helpful in predicting severe hyperbilirubinemia 72 hours after delivery by the 

researchers.   

K. S. Indriyani and others.
[96]

 A linear regression analysis revealed a relationship 

between the total serum bilirubin level and the percentage of birth weight gained or lost 

on the seventh day after delivery (regression model y=65.12+0.59 X, p=0.007) and the 

third day after birth (regression model y=6.52+0.53 X, p<0.001). The results of a logistic 

regression study involving associated factors and hyperbilirubinemia indicated that the 

only significant link between the two was the percentage of birth weight decrease on the 

third day (OR 38(95% CI 2.29) p=0.011). 
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CONCLUSION 

In our study, majority of the newborns had significant weight loss on day 4 of life, among 

which 70% of them developed significant hyperbilirubinemia indicating that significant 

weight loss increases the risk of hyperbilirubinemia.  

The study revealed that significant weight loss is an important risk factor for development 

of  hyperbilirubinemia in the newborn period.  

Significant weight loss upon delivery may be a sign of newborn hyperbilirubinemia and a 

useful clinical signal indicating what has to be done to keep this curable illness from 

getting worse and causing life-threatening consequences. 

However, the development of significant weight loss should be studied based on the 

feeding practices like exclusive breast feeding and formula milk feeding among a larger 

newborn population to further strengthen the objective of our study. 
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LIMITATIONS 

1) In our study, there was no inclusion of feeding practises like breast feeding and 

formula milk feeding to look for significant weight loss. 

2) The percentage of development of weight loss among neonates varied with each day 

of life in different newborns like one newborn developed significant weight loss on 

day 2 of life whereas the other developed on day 4 of life. 

3) In our study there was no equal distribution of sexuality among the babies to correlate 

with significant weight loss.  

4) Daily serum bilirubin levels by blood sampling couldn’t be done in our study.  

5) It is a relatively smaller and hospital-based study, hence larger study is required to 

confirm the results. 
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SUMMARY 

 This Prospective Observational Study was conducted in RL Jalappa hospital from 

September 2022 to December 2023. 

 85 neonates satisfying the inclusion and exclusion criteria were included in the study. 

 The study was conducted in the way as explained in the methodology. Birth weight 

and weights at 24, 48, 72, 96 and 120 hours of life were assessed. Total serum 

bilirubin was assessed on day of significant weight loss. Weight loss and bilirubin 

values were compared. 

 74.1% of the subjects had serum bilirubin in phototherapy range and 25.9% of the 

subjects didn’t have serum bilirubin in phototherapy range. 

 Majority of the neonates 56.5% had significant weight loss on day 4 followed by day 

3 which was 32.9%, on day 2 it was 5.9% and on day 5 it was 4.7%. 

 Among subjects who had Significant Weight loss on day 3, 85.7% of them had 

significant hyperbilirubinemia. 

 Among subjects who had Significant Weight loss on day 4, 70.8% of them had 

significant hyperbilirubinemia 

 Among subjects delivered through LSCS significant hyperbilirubinemia was found in 

86.0%. Among subjects delivered through vaginally significant hyperbilirubinemia 

was found in 41.7%. Among subjects delivered through Instrumental significant 

hyperbilirubinemia was found in 90.9%. P Value <0.001, a statistically significant 

difference regarding the mode of delivery was discovered between the groups. 
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 The study revealed that significant weight loss is an important risk factor for 

development of hyperbilirubinemia in the newborn period.  

 Significant weight loss upon delivery may be a sign of newborn hyperbilirubinemia 

and a useful clinical signal indicating what has to be done to keep this curable illness 

from getting worse and causing life-threatening consequences. 

 

 

 

 

 



  

  

  

  

  

BBIIBBLLIIOOGGRRAAPPHHYY  

    



 

                       Page 60 

REFERENCES 

[1] Bertini G, Dani C, Trochin M, Rubaltelli F. Is breastfeeding really favoring early 

neonatal jaundice? Pediatrics 2001;107(3):e41. 

[2] Mehta S, Kumar P, Narang A. A randomized controlled trial of fluid 

supplementation in term neonates with severe hyperbilirubinemia. J Pediatr 

2005;147(6):781-5. 

[3] Geiger AM, Petitti DB, Yao JF. Rehospitalisation for neonatal jaundice: risk factors 

and outcomes. Paediatr Perinat Epidemiol 2001;15(4):352-8. 

[4] Maisels MJ, Gifford K, Antle CE, Leib GR. Jaundice in the healthy newborn infant: 

a new approach to an old problem. Pediatrics 1988;81(4):505-11. 

[5] De Onis M, Onyango AW. The centers for disease control and prevention 2000 

growth charts and the growth of breastfed infants. Acta Paediatr 2003;92(4):413-9. 

[6] American Academy of Pediatrics. Breast-feeding and the use of human milk. 

Pediatrics 2005;115:496-506. 

[7] Neville MC, Allen JC, Archer PC, Casey CE, Seacat J, Keller RP, et al. Studies in 

human lactation: milk volume and nutrient composition during weaning and 

lactogenesis. American Journal of Clinical Nutrition 1991;54(1):81-92. 

[8] MacDonald PD, Ross SRM, Grant L, Young D. Neonatal weight loss in breast and 

formula fed infants. Archives of Disease in Childhood. Fetal and Neonatal Edition 

2003;88(6):F472-6. 

[9] American Academy of Pediatrics Practice Subcommitteeon on hyperbilirubinemia. 

Management of hyperbilirubinemia in the newborn infant 35 weeks or more of 

gestation. Pediatrics 2004;114(1):297-316. 

 

 



 

                       Page 61 

[10] Kuzniewicz MW, Escobar GJ, Wi S, Liljestrand P, McCulloch C, Newman TB, et al. 

Risk factors for severe hyperbilirubinemia among infants with borderline bilirubin 

levels: a nested case-control study. J Pediatr 2008;153(2):234–40. 

[11] Gourley GR. Breast-feeding, neonatal jaundice and kernicterus Semin Neonatol 

2002;7(2):135-41. 

[12] Alex M, Gallant DP. Toward understanding the connections between infant jaundice 

and infant feeding. J Pediatr Nurs 2008;23(6):429-38. 

[13] Bertini G, Dani C, Tronchin M, Rubaltelli FF. Is breastfeeding really favoring early 

neonatal jaundice? Pediatrics 2001;107(3):e41. 

[14] Chen CF, Hsu MC, Shen CH, Wang CL, Chang SC, Wu KG, et al. Influence of 

breast-feeding on weight loss, jaundice, and waste elimination in neonates. Pediatr 

Neonatol 2011;52(2):85-92. 

[15] Noel-Weiss J, Courant G, Woodend AK. Physiological weight loss in the breastfed 

neonate: a systematic review. Open Med 2008;2(4):99-110. 

[16] Chang RJ, Chou HC, Chang YH, Chen MH, Chen CY, Hsieh WS, et al. Weight loss 

percentage prediction of subsequent neonatal hyperbilirubinemia in exclusively 

breastfed neonates. Pediatr Neonatol 2012;53(1):41-4. 

[17] Salas AA, Salazar J, Burgoa CV, De-Villegas CA, Quevedo V, Soliz A. Significant 

weight loss in breastfed term infants readmitted for hyperbilirubinemia. BMC Pediatr 

2009;9:82. 

[18] Zuppa AA, Sindico P, Antichi E, Carducci C, Alighieri G, Cardiello V, et al. Weight 

loss and jaundice in healthy term newborns in partial and full rooming-in. J Matern 

Fetal Neonatal Med 2009;22(9):801-5. 

 

 



 

                       Page 62 

[19] Huang A, Tai BC, Wong LY, Lee J, Yong EL. Differential risk for early 

breastfeeding jaundice in a multi-ethnic Asian cohort. Ann Acad Med Singap 

2009;38(3):217-24. 

[20] Fonseca MJ, Severo M, Barros H, Santos AC. Determinants of weight changes 

during the first 96 hours of life in full-term newborns. Birth 2014;41(2):160–8. 

[21] Dewey KG, Nommsen-Rivers LA, Heinig MJ, Cohen RJ. Risk factors for 

suboptimal infant breastfeeding behavior, delayed onset of lactation, and excess 

neonatal weight loss. Pediatrics 2003;112(3 Pt 1):607–19. 

[22] Berkowitz CD. Pediatrics: a primary care approach. Philadelphia: WB Saunders 

Company 2000:51-2. 

[23] Maurer HM, Shumway CN, Draper DA, Hossaini AA. Controlled trial comparing 

agar, intermittent phototherapy, and continuous phototherapy for reducing neonatal 

hyperbilirubinemia. J Pediatr 1973;82(1):73-6. 

[24] Laing IA, Wong CM. Hypernatremia in the first few days: is the incidence rising? 

Arch Dis Child Fetal Neonatal Ed 2002;87(3):F158-62. 

[25] Lin YY, Tsao PN, Hsieh WS, Chen CY, Chou HC. The impact of breastfeeding on 

early neonatal jaundice. Clin Neonatol 2008;15(1):31-5. 

[26] Newman TB, Xiong B, Gonzales VM, Escobar GJ. Prediction and prevention of 

extreme neonatal hyperbilirubinemia in a mature health maintenance organization. 

Archives of Pediatrics & Adolescent Medicine 2000;154(11):1140-7. 

[27] Bertini G, Dani C, Tronchin M, Rubaltelli FF. Is breastfeeding really favoring early 

neonatal jaundice? Pediatrics. 2001;107(3):e41. 

[28] Chang RJ, Chou HC, Chang YH, Chen MH, Chen CY, Hsieh WS, Tsao PN. Weight 

loss percentage prediction of subsequent neonatal hyperbilirubinemia in exclusively 

breastfed neonates. Pediatrics & Neonatology 2012;53(1):41-4. 



 

                       Page 63 

[29] Bhutani VK, Wong RJ. Bilirubin neurotoxicity in preterm infants: risk and 

prevention. J Clin Neonatol 2013;2(2):61-9. 

[30] Kaplan M, Hammerman C. Understanding severe hyperbilirubinemia and preventing 

kernicterus: adjuncts in the interpretation of neonatal serum bilirubin. Clin Chim 

Acta 2005;356(1-2):9-21. 

[31] Wennberg RP, Ahlfors CE, Bhutani VK, Johnson LH, Shapiro SM. Toward 

understanding kernicterus: a challenge to improve the management of jaundiced 

newborns. Pediatrics. 2006;117(2):474-85. 

[32] Morioka I, Nakamura H, Koda T, Yokota T, Okada H, Katayama Y, Kunikata T, 

Kondo M, Nakamura M, Hosono S, Yasuda S. Current incidence of clinical 

kernicterus in preterm infants in Japan. Pediatrics International 2015;57(3):494-7. 

[33] Shapiro SM. Chronic bilirubin encephalopathy: diagnosis and outcome. Semin Fetal 

Neonatal Med 2010;15(3):157-63. 

[34] Watchko JF, Tiribelli C. Bilirubin-induced neurologic damage--mechanisms and 

management approaches. N Engl J Med 2013;369(21):2021-30. 

[35] Smitherman H, Stark AR, Bhutani VK. Early recognition of neonatal 

hyperbilirubinemia and its emergent management. Semin. Fetal Neonatal Med 

2006;11(3):214-24. 

[36] Huizing KM, Røislien J, Hansen TW. Intravenous immune globulin reduces the need 

for exchange transfusions in Rhesus and AB0 incompatibility. Acta Paediatr 

2008;97(10):1362-5. 

[37] American Academy of Pediatrics Subcommittee on Hyperbilirubinemia. Managment 

of hyperbilirubinemia in the newborns infant 35 or more weeks of gestation. 

Pediatrics 2004;114(1):297-316. 

https://pubmed.ncbi.nlm.nih.gov/?term=American+Academy+of+Pediatrics+Subcommittee+on+Hyperbilirubinemia%5BCorporate+Author%5D


 

                       Page 64 

[38] Ibekwe RC, Ibekwe MU, Muoneke VU. Outcome of exchange blood transfusions 

done for neonatal jaundice in abakaliki, South eastern Nigeria. J Clin Neonatol 

2012;1(1):34-7. 

[39] Cuperus FJ, Hafkamp AM, Havinga R, Vitek L, Zelenka J, Tiribelli C, et al. 

Effective treatment of unconjugated hyperbilirubinemia with oral bile salts in Gunn 

rats. Gastroenterology 2009;136(2):673-82. 

[40] Lin S, Zhang Y, Dodel R, Farlow MR, Paul SM, Du Y. Minocycline blocks nitric 

oxide-induced neurotoxicity by inhibition p38 MAP kinase in rat cerebellar granule 

neurons. Neurosci Lett 2001;315(1-2):61-4. 

[41] Pulmamidi R, Yendamuri RM. Prospective study to determine weight loss as 

predictor for neonatal hyperbilirubinemia in term neonates. Panacea Journal of 

Medical Sciences 2021;11(1):120-4. 

[42] Yang WC, Zhao LL, Li YC, Chen CH, Chang YJ, Fu YC, et al. Bodyweight loss in 

predicting neonatal hyperbilirubinemia 72 hours after birth in term newborn infants. 

BMC Pediatr 2013;13:145. 

[43] Boskabadi H, Maamouri G, Bagheri S. Significant Neonatal Weight Loss Related to 

Idiopathic Neonatal Hyper Bilirubinemia. Int J Pediatr 2014;2(4.1):225-31. 

[44] Huang A, Tai BC, Wong LY, Lee J, Yong EL. Differential risk for early 

breastfeeding jaundice in a multi-ethnic Asian cohort. Ann Acad Med Singap 

2009;38(3):217-24. 

[45] Salas AA, Salazar J, Burgoa CV, De-Villegas CA, Quevedo V, Soliz A, et al. 

Significant weight loss in breastfed term infants readmitted for hyperbilirubinemia. 

BMC Pediatr 2009;9(1):82. 



 

                       Page 65 

[46] Prachukthum S, Tanprasertkul C, Intarakhao S. Does weight loss predict 

Hyperbilirubinemia requiring readmission for phototherapy in term infants? Sci Tech 

Asia 2020;21;11-8. 

[47] Flaherman V, Schaefer EW, Kuzniewicz M, Li SX, Walsh EM, Paul IM. Health care 

utilization in the first month after birth and its relationship to newborn weight loss 

and method of feeding. Acad Pediatr 2018;18(6):677-84. 

[48] Mantagou L, Fouzas S, Skylogianni E, Giannakopoulos I, Karatza A, Varvarigou A. 

Trends of transcutaneous bilirubin in neonates who develop significant 

hyperbilirubinemia. Pediatrics 2012;130(4):e898-904. 

[49] Sato H, Uchida T, Toyota K, Kanno M, Hashimoto T, Watanabe M, et al. 

Association of breastfed neonatal hyperbilirubinemia with UGT1A1 polymorphisms: 

211G>A (G71R) mutation becomes a risk factor under inadequate feeding. J Hum 

Genet 2013;58(1):7-10. 

[50] Han S, Yu Z, Liu L, Wang J, Wei Q, Jiang C, et al. Chinese multicenter study 

coordination Group For Neonatal Hyperbilirubinemia: a model for predicting 

significant hyperbilirubinemia inneonates from China. Pediatrics 2015;136(4):e896-

905. 

[51] Adamkin D. Late preterm infants: severe hyperbilirubinemia and postnatal glucose 

homeostasis. J Perinatol 2009;29(2):S12-7. 

[52] Wood B, Culley P, Roginski C, Powell J, Waterhouse J. Factors affecting neonatal 

jaundice. Arch Dis Child 1979;54(2):111-5. 

[53] Stoll BJ, Kliegman RM. Jaundice and hyperbilirubinemia in the newborn. Nelson 

Textbook of Pediatrics. 17
th

 edn. Philadelphia: Elsevier 2004:591-9. 



 

                       Page 66 

[54] Manning D, Todd P, Maxwell M, Platt MJ. Prospective surveillance study of severe 

hyperbilirubinaemia in the newborn in the UK and Ireland. Arch Dis Child Fetal 

Neonatal Ed 2007;92(5):F342-6. 

[55] Surjono A. Manajemen hiperbilirubinemia pada bayi baru lahir. Proceeding of the 

Oda-Day Seminar of Management oflcterus in neonatus. Yogyakarta, Indonesia. 

Yogyakarta: FKUGM 2003. 

[56] Bhutani VK, Johnson L, Sivieri EM. Predictive ability of a predischarge hour-

specific serum bilirubin for subsequent significant hyperbilirubinemia in healthy-

term and near-term newborns. Pediatrics 1999;103(1):6-14. 

[57] Gomella TL, Cunningham MD, Eyal FG. Hyperbilirubinemia. In: Gomella TL, 

Cunningham MD, Eyal FG, eds. Neonatology: management, procedures, on-call 

problems, diseases, drugs. 5
th

 edn. USA: Me Graw-Hill Companies 2004:381-95. 

[58] Triasih R, Haksari EL, Surjono A. Kadar bilirubin 24 jam pertama sebagai faktor 

prediksi hiperbilirubinemia pada bayi cukup bulan yang sehat. Berkala Ilmu 

Kedokteran 2002;34:141-8. 

[59] Dennery PA, Seidman DS, Stevenson DK. Neonatal hyperbilirubinemia. N Engl J 

Med 2001;344(8):581-90.  

[60] Wright CM, Parkinson KN. Postnatal weight loss in term infants: what is "normal" 

and do growth charts allow for it? Arch Dis Child Fetal Neonatal Ed 

2004;89(3):F254-7. 

[61] Keating JP. Jaundice. In: Walker WA, Durie PR, Hamilton JR, Walker-Smith JA, 

Watkins JB, eds. Pediatric gastrointestinal disease: patophysiology, diagnosis, 

management. 3
rd

 edn. Canada: BC Decker Inc 2000:226-31. 

[62] Almeida MF, Draque CM. Neonatal jaundice and breastfeeding. NeoReviews 

2007;8(7):e282-8. 



 

                       Page 67 

[63] Haseli A, Eghdampour F, Mozafari M, Hasani M, Ghiasi A, et al. Associated Factors 

with Neonatal Weight Loss After Birth. J Compr Ped 2017;8(4):e57114. 

[64] Lamp JM, Macke JK. Relationships among intrapartum maternal fluid intake, birth 

type, neonatal output, and neonatal weight loss during the first 48 hours after birth. J 

Obstet Gynecol Neonatal Nurs 2010;39(2):169-77. 

[65] Tarcan A, Tiker F, Vatandas NS, Haberal A, Gurakan B. Weight loss and 

hypernatremia in breast-fed babies: frequency in neonates with non-hemolytic 

jaundice. J Paediatr Child Health 2005;41(9-10):484-7. 

[66] Macdonald PD, Ross SR, Grant L, Young D. Neonatal weight loss in breast and 

formula fed infants. Arch Dis Child Fetal Neonatal Ed 2003;88(6):472-6. 

[67] Hintz SR, Gaylord TD, Oh W, Fanaroff AA, Mele L, Stevenson DK, et al. Serum 

bilirubin levels at 72 hours by selected characteristics in breastfed and formula-fed 

term infants delivered by cesarean section. Acta Paediatr 2001;90(7):776-81. 

[68] Davanzo R, Cannioto Z, Ronfani L, Monasta L, Demarini S. Breastfeeding and 

neonatal weight loss in healthy term infants. J Hum Lact 2013;29(1):45-53. 

[69] American Academy of Pediatrics. Breastfeeding and the use of human milk, policy 

statement. Pediatrics 2005;115(2):496-503.  

[70] Harris MC, Bernbaum JC, Polin JR, Zimmerman R, Polin RA. Developmental 

follow up of breast fed term and near term infants with marked hyperbilirubinemia. 

Pediatrics 2001;107(5):1075-80. 

[71] Maisels MJ, Newman TB. Kernicterus in otherwise healthy, breast-fed term 

newborns. Pediatrics 1995;96(4 Pt 1):730-3. 

[72] Thulier D. Weighing the facts: a systematic review of expected patterns of weight 

loss in full-term, breastfed infants. J Hum Lact 2016;32(1):28-34. 



 

                       Page 68 

[73] Prachukthum S, Tanprasertkul C, Intarakhao S. Does weight loss predict 

hyperbilirubinemia requiring readmission for phototherapy in term infants? Science 

& Technology Asia 2020;25(3):11-8. 

[74] Merry H, Montgomery A. Do breastfed babies whose mothers have had labor 

epidurals lose more weight in the first 24 hours of life? Acad Breastfeed Med News 

Views 2000;6:3. 

[75] Marchini G, Fried G, Ostlund E, Hagenas L. Plasma leptin in infants: relations to 

birth weight and weight loss. Pediatrics 1998;101(3 Pt 1):429-32. 

[76] Martens PJ, Romphf L. Factors associated with newborn in-hospital weight loss: 

comparisons by feeding method, demographics, and birthing procedures. J Hum Lact 

2007;23(3):233-41. 

[77] Watson J, Hodnett E, Armson BA, Davies B, Watt-Watson J. A randomized 

controlled trial of the effect of intrapartum intravenous fluid management on 

breastfed newborn weight loss. J Obstet Gynecol Neonatal Nurs 2012;41(1):24-32. 

[78] Mulder PJ, Johnson TS, Baker LC. Excessive weight loss in breastfed infants during 

the postpartum hospitalization. J Obstet Gynecol Neonatal Nurs 2010;39(1):15-26. 

[79] Overfield ML, Ryan CA, Spangler A, Tully MR. Clinical guidelines for the 

establishment of exclusive breastfeeding. Raleigh, NC: ILCA International Lactation 

Consultant Association 2005. 

[80] Bhat SR, Lewis P, David A, Liza SM. Dehydration and hypernatremia in breast-fed 

term healthy neonates. Indian J Pediatr 2006;73(1):39-41.  

[81] Hall RT, Simon S, Smith MT. Readmission of breastfed infants in the first 2 weeks 

of life. J Perinatol 2000;20(7):432-7. 

[82] Huang MJ, Kua KE, Teng HC, Tang KS, Weng HW, Huang CS. Risk factors for 

severe hyperbilirubinemia in neonates. Pediatr Res 2004;56(5):682-9. 



 

                       Page 69 

[83] Burgos AE, Schmitt SK, Stevenson DK, Phibbs CS. Readmission for neonatal 

jaundice in California, 1991–2000: trends and implications. Pediatrics 

2008;121(4):e864-9. 

[84] Alkan S, Tiras U, Dallar Y, Sunay D. Effect of anaesthetic agents administered to the 

mothers on transcutaneous bilirubin levels in the neonates. Acta Paediatr 

2010;99(7):993-6. 

[85] Eskicioglu F, Ozlem S, Bilgili G, Baytur Y. Evaluation of the effect of different 

anesthetic techniques on neonatal bilirubin level. Int J of Women’s Health Reprod 

Sci 2014;2(1):10-4. 

[86] Tamook A, Salehzadeh F, Aminisani N. Etiology of neonatal hyperbilirubinemia at 

Ardabil Sabalan Hospital, 2003. J Ardabil Univers Med Sci 2005;5(4):316-20. 

[87] Naghipour A, Gharebaghi MM, Alizadeh H, Fadaee M. The study of association of 

delivery mode on neonatal jaundice in Al-zahra and Children’s hospitals of Tabriz in 

the first 6 months of 1395: cross-sectional. Med J Tabriz Uni Med Sciences Health 

Services 2020;41(6):83-90. 

[88] Ozdemirci S, Kut A, Salgur F. Late preterm and term birth: neonatal 

hyperbilirubinemia and birth model. Fetal and Pediatric Pathology 2016;35(4):213-9. 

[89] Sonawane VB, KotraShetti V, Gupta S, Bunde S. Association of maternal factors 

with hyperbilirubinaemia in newborns at a tertiary care Hospital in Navi Mumbai, 

India: a cross-sectional study. Journal of Clinical and Diagnostic Research 

2023;17(9):SC15-7. 

[90] Caglar MK, Ozer I, Altugan FS. Risk factors for excess weight loss and 

hypernatremia in exclusively breast-fed infants. Braz J Med Biol Res 

2006;39(4):539-44. 



 

                       Page 70 

[91] Davanzo R, Cannioto Z, Ronfani L, Monasta L, Demarini S. Breastfeeding and 

neonatal weight loss in healthy term infants. J Hum Lact 2013;29(1):45-53. 

[92] Qiu L, Binns C, Zhao Y, Lee A, Xie X. Breastfeeding following caesarean section in 

Zhejiang Province: public health implications. Asia Pac J Public Health 2008;20 

Suppl:220-7. 

[93] Dewey KG, Nommsen-Rivers LA, Heinig MJ, Cohen RJ. Risk factors for 

suboptimal infant breastfeeding behavior, delayed onset of lactation, and excess 

neonatal weight loss. Pediatrics 2003;112(3 Pt 1):607-19. 

[94] Martens PJ, Romphf L. Factors associated with newborn in-hospital weight loss: 

comparisons by feeding method, demographics, and birthing procedures. J Hum Lact 

2007;23(3):233-41. 

[95] Zaitsu M, Yoshihara T, Nakai H, Kubota S. Optimal thermal control with sufficient 

nutrition may reduce the incidence of neonatal jaundice by preventing body-weight 

loss among non-low birth weight infants not admitted to neonatal intensive care unit. 

Neonatology 2018;114(4):348-54. 

[96] Indriyani SA, Retayasa IW, Surjono A, Suryantoro P. Percentage birth weight loss 

and hyperbilirubinemia during the first week of life in term newborns. Paediatrica 

Indonesiana 2009;49(3):149-54. 



  

  

  

  

  

AANNNNEEXXUURREE  

    



 

                       Page 71 

ANNEXURE -A 

PROFORMA 

Name : Date of Birth : 

 

Gestational age : 

 

Sex : 

 

Informant : 

 

Birth weight : 

 

Address:………………………..Telephone No…………………… 

 

 

Mother Blood Group : Baby Blood Group : 

Time Weight Wt loss % TCB 

At birth    

Day 1 (24hrs)    

Day 2 (48hrs)    

Day 3 (72hrs)    

Day 4 (96hrs)    

Day 5 (120hrs)    

 

Total serum bilirubin level : 

 

Sample collected at hrs of life. Threshold value according to AAP 

nomogram - Whether in phototherapy range - Yes / No 
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ANNEXURE-B 
 

INFORMED CONSENT FORM 

 

Date: 

I, Mr/Mrs ,have been explained in 

my own vernacular language that my child will be included in A PROSPECTIVE 

STUDY TO DETERMINE ASSOCIATION BETWEEN WEIGHT LOSS AND 

NEONATAL HYPERBILIRUBINEMIA IN NEONATES, hereby I give 

my valid written informed consent without any force or prejudice for recording the 

observations of haematological and clinical parameters. The nature and risks involved 

have been explained to me, to my satisfaction. I have been explained in detail about the 

study being conducted. I have read the patient information sheet and I have had the 

opportunity to ask any question. Any question that I have asked, have been answered to 

my satisfaction. I provide consent voluntarily to allow my child as a participant in this 

research. I hereby give consent to provide history, undergo physical examination, undergo 

the procedure, undergo investigations and provide its results and documents etc to the 

doctor / institute etc. For academic and scientific purpose the operation / procedure, etc 

may be video graphed or photographed. All the expenses needed for the study will be 

bore by principal investigator. All the data may be published or used for any academic 

purpose. I will not hold the doctors / institute etc responsible for any untoward 

consequences during the procedure / study. 

 

 

(Signature & Name of Pt. Attendant) (Signature/Thumb 

impression & 

Name of Patient/Guardian) 

 

(Relation with patient) Witness: 

 

 

 

(Signature & Name of Research person/doctor) 
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ಮಾಹಿತಿಯುತಸಮ್ಮತಿನಮ್ೂನೆ 

ದಿನ ಾಂಕ : 

ನ ನು, 
_____________________________________________________________________ ,  

“ನೀನ ೀಟ್ ನಲ್ಲಿ ತೂಕ ನಷ್ಟ ಮತುು ನವಜ ತ ಶಿಶುವಿನ ಹ ೈಪರ್ಬಿಲ್ಲರುರ್ಬನ ಮಿಯ  ನಡುವಿನ ಸಾಂಬಾಂಧವನುು 
ನಧಿರಿಸಲು ಒಾಂದು ಪ್ ಾಸ್ ೆಕ್ಟಟವ್ ಸಟಡಿ ಎಾಂಬ ಶಿೀರ್ಷಿಕ ಯ ಅಧಯಯನವನುು ನಡ ಸುತ್ತುದ ದೀನ ” 

ಹ ಮಟ ೂಲ ಜಿಕಲಮತುುಕ್ಟಿನಕಲ್ಲುಯತ ಾಂಕಗಳಅವಲ ೂೀಕನಗಳನುುದ ಖಲ್ಲಸಲುನ ನುಯ ವುದ ೀಬಲಅಥವ 
ಪೂವ ಿಗಾಹವಿಲಿದ ನನುಮ ನಯಲ್ಲಖಿತತ್ತಳುವಳಿಕ ಯನುುನೀಡುತ ುೀನ . 
ಒಳಗ ೂಾಂಡಿರುವಸವಭ ವಮತುುಅಪ್ ಯಗಳನುುನನಗ ವಿವರಿಸಲ ಗಿದ , ನನುತೃಪ್ತು. 
ನಡ ಸುತ್ತುರುವಅಧಯಯನದಬಗ ನೆನಗ ವಿವರವ ಗಿವಿವರಿಸಲ ಗಿದ . 
ನ ನುರ ೂೀಗಿಯಮ ಹಿತ್ತಹ ಳ ಯನುುಓದಿದ ದೀನ ಮತುುಯ ವುದ ೀಪಾಶ್ ುಯನುುಕ ೀಳಲುನನಗ ಅವಕ ಶವಿದ . 
ನ ನುಕ ೀಳಿದಯ ವುದ ೀಪಾಶ್ ುಗ ನನುತೃಪ್ತುಗ ಉತುರಿಸಲ ಗಿದ  
.ನನುಮಗುವನುುಈಸಾಂಶ್  ೀಧನ ಯಲ್ಲಿಪ್ ಲ ೂೆಳುುವಾಂತ ಅನುಮತ್ತಸಲುನ ನುಸವಯಾಂಪ್ ಾೀರಣ ಯಾಂದಒಪ್ತೆಗ 
ಯನುುನೀಡುತ ುೀನ . ನ ನುಇತ್ತಹ ಸವನುುಒದಗಿಸಲು, ದ ೈಹಿಕಪರಿೀಕ್ಷ ಗ ಒಳಗ ಗಲು, 
ಕ ಯಿವಿಧ ನಕ ೆಒಳಗ ಗಲು, 
ತನಖ ಗ ಒಳಗ ಗಲುಮತುುಅದರಫಲ್ಲತ ಾಂಶಗಳುಮತುುದ ಖಲ ಗಳನುುಇತ ಯದಿಗಳನುುವ ೈದಯರು / 

ಸಾಂಸ್ ೆಇತ ಯದಿಗಳಿಗ ಒದಗಿಸಲುನ ನುಈಮೂಲಕಒಪ್ತೆಗ ನೀಡುತ ುೀನ . 
ಶ್ ೈಕ್ಷಣಿಕಮತುುವ ೈಜ್ಞ ನಕಉದ ದೀಶಕ ೆಗಿಕ ಯ ಿಚರಣ  / 

ಕ ಯಿವಿಧ ನ,ಅಧಯಯನಕ ೆಅಗತಯವಿರುವಎಲ ಿವ ಚಚಗಳನುುಪಾಧ ನತನಖ ಧಿಕ ರಿವಹಿಸುತ ುರ .ಇತ ಯದಿಗ
ಳನುುವಿೀಡಿಯೊಗ ಾಫ್ಅಥವ ಛ ಯ ಚಿತಾಮ ಡಬಹುದು. 
ಎಲ ಿಡ ೀಟ ವನುುಪಾಕಟಿಸಬಹುದುಅಥವ ಯ ವುದ ೀಶ್ ೈಕ್ಷಣಿಕಉದ ದೀಶಕ ೆಗಿಬಳಸಬಹುದು. ಕ ಯಿವಿಧ ನ 

/ ಅಧಯಯನದಸಮಯದಲ್ಲಿಯ ವುದ ೀಅಹಿತಕರಪರಿಣ ಮಗಳಿಗ ನ ನುವ ೈದಯರು / 

ಸಾಂಸ್ ೆಇತ ಯದಿಗಳನುುಜವ ಬ್ ದರರನ ುಗಿಮ ಡುವುದಿಲಿ. 
 

___________________________                  ____________________________ 

( ರ ೂೀಗಿಯಪರಿಚ ರಕನಸಹಿಮತುುಹ ಸರು )                    ( ಸಹಿ/ಹ ಬ್ ೆರಳಿನಗುರುತು& 

ರ ೂೀಗಿಯ/ರಕ್ಷಕನಹ ಸರು ) 
( ರ ೂೀಗಿಯೊಾಂದಿಗ ಸಾಂಬಾಂಧ ) 

ಸ್ ಕ್ಷಿ : 

 

___________________________________ 

( ಸಾಂಶ್  ೀಧನ ವಯಕ್ಟು/ವ ೈದಯರಸಹಿಮತುುಹ ಸರು)
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ANNEXURE-C 

 

PATIENT INFORMATION SHEET 

 

 

Principal investigator: Dr JAHNAVI 

I Dr. JAHNAVI, Post graduate student in Department at Sri Devaraj Urs Medical 

College, will be conducting a study titled “A PROSPECTIVE STUDY TO 

DETERMINE ASSOCIATION BETWEEN WEIGHT LOSS AND NEONATAL 

HYPERBILIRUBINEMIA IN NEONATES 

” for my dissertation under the guidance of Dr. KRISHNAPPA. J, Professor of 

Department of Paediatrics. 

You will not be paid any financial compensation for the participation of your child in this 

research project. All the expenses needed for the study will be bore by principal 

investigator. 

All the data will be kept confidential and will be used only for research purpose by this 

institution. You are free to provide consent for the participation of your child in this 

study. You can also withdraw your child from the study at any point of time without 

giving any reasons whatsoever. Your refusal to participate will not prejudice you to any 

present or future care at this institution. 

 

 

Name and Signature of the Principal Investigator Contact number : 9010047418 

Date- 
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ರೊೋಗಿಯಮಾಹಿತಿಹಾಳ  ೆ

ಪಾಧ ನತನಖ ಧಿಕ ರಿ: ಡ ಜ ಹುವಿ 

ನ ನುಡ .ಜ ಹುವಿ, ಶಿಾೀದ ೀವರ ಜ್ಅಸ್ ವೈಿದಯಕ್ಟೀಯಕ ಲ ೀಜಿನಲ್ಲವಿಿಭ ಗದಸ್ ುತಕ ೂೀತುರವಿದ ಯರ್ಥಿನ, 

ಎಾಂಬಶಿೀರ್ಷಿಕ ಯಅಧಯಯನವನುುನಡ ಸಲ್ಲದ ದೀನ   

“ನೀನ ೀಟ್ ನಲ್ಲಿ ತೂಕ ನಷ್ಟ ಮತುು ನವಜ ತ ಶಿಶುವಿನ ಹ ೈಪರ್ಬಿಲ್ಲರುರ್ಬನ ಮಿಯ  ನಡುವಿನ ಸಾಂಬಾಂಧವನುು 

ನಧಿರಿಸಲು ಒಾಂದು ಪ್ ಾಸ್ ೆಕ್ಟಟವ್ ಸಟಡಿ ಎಾಂಬ ಶಿೀರ್ಷಿಕ ಯ ಅಧಯಯನವನುು ನಡ ಸುತ್ತುದ ದೀನ ”  

ನನುಪಾಬಾಂಧಕ ೆಗಿಮ ಗಿದಶಿನದಲ್ಲಿಡ . ಕೃಷ್ಣಪೆ. ಜ , ಪ್ತೀಡಿಯ ಟಿಾಕ್ಟವಿಭ ಗದಪ್ ಾಧ ಯಪಕ.  

ಈಸಾಂಶ್  ೀಧನ ಯೊೀಜನ ಯಲ್ಲಿನಮಮಮಗುವಿನಭ ಗವಹಿಸುವಿಕ ಗ ಗಿನಮಗ ಯ ವುದ ೀಹಣಕ ಸಿನಪರಿಹ 

ರವನುುಪ್ ವತ್ತಸಲ ಗುವುದಿಲ.ಿಅಧಯಯನಕ ೆಅಗತಯವಿರುವಎಲ ಿವ ಚಚಗಳನುುಪಾಧ ನತನಖ ಧಿಕ ರಿವಹಿಸು

ತ ುರ . 

ಎಲ ಿಡ ೀಟ ವನುುಗೌಪಯವ ಗಿಇರಿಸಲ ಗುತುದ ಮತುುಈಸಾಂಸ್ ೆಯಾಂದಸಾಂಶ್  ೀಧನ ಉದ ದೀಶಕ ೆಗಿಮ ತಾಬಳ

ಸಲ ಗುತುದ . ಈಅಧಯಯನದಲ್ಲಿನಮಮಮಗುವಿನಭ ಗವಹಿಸುವಿಕ ಗ ಒಪ್ತೆಗ ನೀಡಲುನೀವುಸವತಾಂತಾರ ಗಿದಿದೀರಿ. 

ಯ ವುದ ೀಕ ರಣಗಳನುುನೀಡದ ನೀವುಯ ವುದ ೀಸಮಯದಲ್ಲಿನಮಮಮಗುವನುುಅಧಯಯನದಿಾಂದಹಿಾಂಪಡ ಯ

ಬಹುದು. 

ಭ ಗವಹಿಸಲುನಮಮನರ ಕರಣ ಯುಈಸಾಂಸ್ ೆಯಲ್ಲಿಯ ವುದ ೀಪಾಸುುತಅಥವ ಭವಿಷ್ಯದಕ ಳಜಿಗ ನಮಮನುುಪೂ

ವ ಿಗಾಹಮ ಡುವುದಿಲ.ಿ 

 

ಪಾಧ ನತನಖ ಧಿಕ ರಿಯಹ ಸರುಮತುುಸಹಿ 

ಸಾಂಪಕಿಸಾಂಖ ಯ : 9010047418 

ದಿನ ಾಂಕ 
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1 37+2 MULTI NVD F B POSITIVE A POSITIVE 2.58 2.52 2.3 4 2.4 6.9 9 2.32 10 14 2.3 10.8 16 2.32 10 11 4 16 20 NO
2 38+1 PRIMI NVD F B POSITIVE B POSITIVE 2.5 2.42 3.2 3 2.4 4 6 2.36 5.6 9 2.3 8 14 2.3 8 11 4 15 20.8 NO
3 39+3 PRIMI NVD F O POSITIVE O POSITIVE 3.22 3.04 5.4 4 3 6.8 9 2.9 9.9 15 2.92 9.3 11 2.96 8 8 3 14.4 19.5 NO
4 37+2 PRIMI LSCS M A POSITIVE A POSITIVE 2.52 2.46 2.3 4 2.34 7.1 11 2.26 10.3 19 2.24 11.1 15 2.26 10.3 12 3 18.4 18 YES
5 38+1 MULTI LSCS F A POSITIVE A POSITIVE 3 2.82 6 6 2.7 10 10 2.66 11.3 18 2.7 10 12 2.74 8.6 7 3 19.2 18.8 YES
6 38 PRIMI LSCS M O POSITIVE B POSITIVE 3.06 2.94 3.9 4 2.8 8.4 10 2.74 10.4 15 2.7 11.7 19 2.74 10.4 14 4 21 20.8 YES
7 37+1 MULTI LSCS M A POSITIVE A POSITIVE 2.82 2.76 2.1 3 2.64 6.3 9 2.56 9.2 13 2.54 9.9 19 2.56 9.2 13 4 20 20 YES
8 37+3 PRIMI LSCS M B POSITIVE B POSITIVE 2.52 2.46 2.3 4 2.34 7.1 11 2.26 10.3 19 2.24 11.1 15 2.26 10.3 11 3 18.6 18 YES
9 38 PRIMI INSTRUMENTAL M A POSITIVE B POSITIVE 3.4 3.28 3.6 4 3.14 7.6 7 3.08 9.4 13 3.02 11.1 18 3.08 9.4 12 4 21 20.8 YES
10 37+4 MULTI LSCS M B POSITIVE O POSITIVE 3.18 3.06 3.7 5 2.9 8.8 10 2.84 10.6 18 2.8 11.9 14 2.84 10.6 12 3 19 18 YES
11 37 PRIMI NVD M A POSITIVE A POSITIVE 2.52 2.46 2.3 4 2.34 7.1 11 2.26 10.3 19 2.24 11.1 15 2.26 10.3 11 3 18.8 18 YES
12 38+2 PRIMI LSCS M O POSITIVE A POSITIVE 3.06 2.94 3.9 4 2.8 8.4 10 2.74 10.4 15 2.7 11.7 19 2.74 10.4 14 4 21 20.8 YES
13  39+1 PRIMI INSTRUMENTAL F O POSITIVE B POSITIVE 3.16 3.04 3.7 5 2.9 8.2 10 2.84 10.1 14 2.8 11.3 20 2.84 10.1 15 4 22 21.5 YES
14 37+3 PRIMI LSCS F B POSITIVE A POSITIVE 2.62 2.56 2.2 4 2.44 6.8 7 2.36 9.9 13 2.34 10.6 18 2.36 9.9 12 4 20.6 20 YES
15 37+6 PRIMI LSCS M A POSITIVE O POSITIVE 3.4 3.3 2.9 4 3.14 7.6 7 3.08 9.4 13 3.02 11.1 18 3.08 9.4 12 4 21.2 20.8 YES
16 37+3 PRIMI LSCS F O POSITIVE B POSITIVE 2.62 2.56 2.2 4 2.44 6.8 7 2.36 9.9 13 2.34 10.6 18 2.36 9.9 12 4 20.8 20 YES
17 37+3 PRIMI LSCS F B POSITIVE A POSITIVE 2.62 2.56 2.2 4 2.44 6.8 7 2.36 9.9 13 2.34 10.6 18 2.36 9.9 12 4 20.4 20 YES
18 39+2 PRIMI INSTRUMENTAL M O POSITIVE A POSITIVE 2.94 2.84 3.4 8 2.7 8.1 18 2.64 10.2 15 2.64 10.2 10 2.7 8.1 7 2 17 16.5 YES
19 38+2 MULTI LSCS M O POSITIVE O POSITIVE 2.84 2.74 3.5 3 2.66 6.3 7 2.6 9.1 12 2.52 11.2 17 2.6 9.1 10 4 21.2 20.8 YES
20 38+2 MULTI LSCS M O POSITIVE O POSITIVE 2.88 2.78 3.4 4 2.66 7.6 9 2.6 9.7 14 2.54 11.8 19 2.6 9.7 12 4 22 20.8 YES
21 38+5 MULTI NVD F O POSITIVE B POSITIVE 2.78 2.6 6.4 5 2.5 10 10 2.48 10.7 17 2.48 10.7 11 2.5 10 5 3 20.4 19.2 YES
22 38 MULTI NVD M O POSITIVE O POSITIVE 2.3 2.12 7.8 5 2.1 8.2 12 2.02 12 19 2.02 12 10 2.1 8.2 6 3 19.4 18.8 YES
23 37 MULTI LSCS M A POSITIVE O POSITIVE 2.82 2.76 2.1 4 2.64 6.3 8 2.56 9.2 13 2.54 9.9 19 2.56 9.2 11 4 20.2 20 YES
24 39+3 PRIMI LSCS M O POSITIVE A POSITIVE 2.94 2.84 3.4 6 2.7 8.1 18 2.64 10.2 15 2.64 10.2 10 2.7 8.1 7 2 17 16.5 YES
25 37+3 MULTI NVD F A POSITIVE B POSITIVE 2.58 2.38 7.7 5 2.32 10 10 2.3 10.8 17 2.32 10 11 2.36 8.5 6 3 19.4 18.5 YES
26 42+2 MULTI LSCS M AB POSITIVE B POSITIVE 3.12 3.04 2.5 6 2.98 4.4 10 2.86 8.3 20 2.84 8.9 18 2.86 8.3 14 3 20 19.8 YES
27 37+2 PRIMI LSCS M O POSITIVE O POSITIVE 2.52 2.46 2.3 4 2.34 7.1 11 2.26 10.3 19 2.24 11.1 12 2.26 10.3 8 3 18.4 18 YES
28 37+1 MULTI NVD M B POSITIVE O POSITIVE 2.82 2.76 2.1 4 2.64 6.3 9 2.56 9.2 13 2.54 9.9 19 2.56 9.2 12 4 20.4 20 YES
29 42+2 MULTI LSCS M AB POSITIVE B POSITIVE 3.12 3.04 2.5 7 2.98 4.4 10 2.86 8.3 20 2.84 8.9 16 2.86 8.3 11 3 20 19.8 YES
30 39+4 PRIMI NVD F O POSITIVE O POSITIVE 2.7 2.54 5.9 4 2.5 7.4 7 2.48 9.2 10 2.42 10.3 12 2.48 9.2 9 4 12 21.7 NO
31 38 PRIMI LSCS M A POSITIVE O POSITIVE 3.4 3.28 3.6 4 3.14 7.6 7 3.08 9.4 13 3.02 11.1 18 3.08 9.4 12 4 21.4 20.8 YES
32 39 PRIMI NVD F B POSITIVE O POSITIVE 3.16 3.04 3.7 5 2.9 8.2 10 2.84 10.1 14 2.8 11.3 20 2.84 10.1 15 4 22 21.5 YES
33 39+1 PRIMI LSCS F O POSITIVE A POSITIVE 3.16 3.04 3.7 5 2.9 8.2 10 2.84 10.1 14 2.8 11.3 20 2.84 10.1 15 4 22 21.5 YES
34 37+5 MULTI INSTRUMENTAL M B POSITIVE O POSITIVE 3.18 3.06 7 5 2.9 8.8 10 2.84 10.6 18 2.8 11.9 14 2.84 10.6 12 3 20 18 YES
35 37+3 MULTI INSTRUMENTAL M O POSITIVE A POSITIVE 3.5 3.4 2.8 3 3.34 4.5 7 3.26 6.8 12 3.16 9.7 18 3.2 8.5 11 4 21.4 20.4 YES
36 38+5 MULTI LSCS M O POSITIVE A POSITIVE 3.46 3.34 3.4 4 3.2 7.5 10 3.14 9.2 13 3.1 10.4 19 3.14 9.2 12 4 21.6 20.8 YES
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37 39+2 PRIMI LSCS M O POSITIVE B POSITIVE 2.94 2.84 3.4 8 2.7 8.1 18 2.64 10.2 15 2.64 10.2 10 2.7 8.1 7 2 17 16.5 YES
38 42+3 MULTI LSCS M AB POSITIVE B POSITIVE 3.12 3.04 2.5 7 2.98 4.4 10 2.86 8.3 20 2.84 8.9 16 2.86 8.3 10 3 20 19.8 YES
39 38+1 PRIMI LSCS M O POSITIVE A POSITIVE 3.06 2.94 3.9 4 2.8 8.4 10 2.74 10.4 15 2.7 11.7 19 2.74 10.4 13 4 21.2 20.8 YES
40 37+4 MULTI LSCS M B POSITIVE O POSITIVE 3.18 3.06 3.7 5 2.9 8.8 10 2.84 10.6 18 2.8 11.9 14 2.84 10.6 12 3 18.8 18 YES
41 40 PRIMI LSCS M A POSITIVE A POSITIVE 3.62 3.52 2.7 4 3.34 7 9 3.3 8 14 3.24 10.4 19 3.24 10.4 13 4 22 21.8 YES
42 38+5 MULTI NVD F A POSITIVE A POSITIVE 2.48 2.44 1.6 4 2.4 3 7 2.34 5.6 10 2.3 7.2 12 2.26 8.8 16 5 14 21 NO
43 38 PRIMI LSCS M A POSITIVE A POSITIVE 3.14 3 4.6 6 2.82 10.1 10 2.8 10.8 18 2.82 10 12 2.86 8.9 7 3 19.4 18.8 YES
44 39+2 PRIMI LSCS M A POSITIVE A POSITIVE 2.94 2.84 3.4 8 2.7 8.1 18 2.64 10.2 15 2.64 10.2 10 2.7 8.1 7 2 17 16.5 YES
45 39+2 MULTI LSCS F O POSITIVE O POSITIVE 2.52 2.34 7.1 4 2.26 10.3 9 2.2 12.6 15 2.22 11.9 11 2.26 10.3 8 3 15 19.5 NO
46 37+3 PRIMI LSCS F O POSITIVE A POSITIVE 3.3 3.14 4.8 4 3.1 6 10 3 9 2 2.9 12 18 3 9 12 4 22 20 YES
47 38+5 MULTI NVD M O POSITIVE B POSITIVE 3.46 3.34 3.4 4 3.2 7.5 10 3.14 9.2 13 3.1 10.4 19 3.14 9.2 12 4 21 20.8 YES
48 37+3 PRIMI LSCS F B POSITIVE B POSITIVE 2.62 2.56 2.2 4 2.44 6.8 7 2.36 9.9 13 2.34 10.6 18 2.36 9.9 12 4 20.6 20 YES
49 39+4 PRIMI LSCS M O POSITIVE O POSITIVE 4.66 4.54 2.5 3 4.44 4.7 6 4.36 6.4 9 4.2 9.8 10 4.26 8.5 3 4 12 21.7 NO
50 37+2 MULTI NVD F AB POSITIVE A POSITIVE 2.58 2.52 2.3 4 2.4 6.9 9 2.32 10 14 2.3 10.8 16 2.32 10 11 4 17 20 NO
51 38+4 MULTI LSCS M O POSITIVE B POSITIVE 2.9 2.7 6.8 5 2.62 9.6 10 2.6 10.3 17 2.6 10.3 11 2.62 9.6 5 3 21 19.2 YES
52 38+2 MULTI NVD M O POSITIVE O POSITIVE 2.9 2.72 6.2 5 2.66 8.2 12 2.6 10.3 19 2.66 8.2 10 2.68 7.5 6 3 19 18.8 YES
53 37+2 PRIMI LSCS F O POSITIVE A POSITIVE 2.5 2.34 6.4 6 2.2 12 20 2.2 12 18 2.16 13.6 10 2.2 12 7 2 21.2 15 YES
54 39+5 PRIMI LSCS M O POSITIVE O POSITIVE 2.7 2.54 5.9 4 2.5 7.4 7 2.48 9.2 10 2.42 10.3 12 2.48 9.2 9 4 12 21.7 NO
55 40+2 MULTI INSTRUMENTAL F B POSITIVE B POSITIVE 3.5 3.42 2.28 3 3.38 3.42 6 3.3 5.7 10 3.2 8.5 16 3.2 8.5 11 4 15 21.8 NO
56 38+1 PRIMI INSTRUMENTAL F O POSITIVE O POSITIVE 2.9 2.72 6.2 5 2.66 8.2 12 2.6 10.3 19 2.66 8.2 10 2.68 7.5 6 3 19 18.8 YES
57 37+4 MULTI LSCS M B POSITIVE O POSITIVE 3.18 3.06 3.7 5 2.9 8.8 10 2.84 10.6 18 2.8 11.9 13 2.84 10.6 11 3 19 18 YES
58 40 PRIMI LSCS M A POSITIVE A POSITIVE 3.62 3.52 2.7 4 3.34 7 9 3.3 8 14 3.24 10.4 19 3.24 10.4 13 4 22 21.8 YES
59 39 MULTI LSCS F O POSITIVE O POSITIVE 3.22 3.04 5.4 4 3 6.8 9 2.9 9.9 15 2.92 9.3 11 2.96 8 8 3 14.4 19.5 NO
60 42+3 MULTI INSTRUMENTAL M AB POSITIVE B POSITIVE 3.12 3.04 2.5 5 2.98 4.4 10 2.86 8.3 20 2.84 8.9 16 2.86 8.3 11 3 20 19.8 YES
61 38+2 MULTI LSCS F O POSITIVE O POSITIVE 2.3 2.12 7.8 5 2.1 8.2 12 2.02 12 19 2.02 12 10 2.1 8.2 6 3 19.4 18.8 YES
62 37+2 MULTI NVD F AB POSITIVE B POSITIVE 2.58 2.52 2.3 4 2.4 6.9 9 2.32 10 14 2.3 10.8 16 2.32 10 11 4 17 20 NO
63 37 MULTI LSCS M B POSITIVE O POSITIVE 2.82 2.76 2.1 4 2.64 6.3 9 2.56 9.2 13 2.54 9.9 19 2.56 9.2 13 4 20 20 YES
64 38 PRIMI LSCS M O POSITIVE A POSITIVE 3.06 2.96 3.2 4 2.8 8.4 10 2.74 10.4 15 2.7 11.7 19 2.74 10.4 14 4 21.2 20.8 YES
65 40+1 PRIMI INSTRUMENTAL M A POSITIVE A POSITIVE 3.62 3.52 2.7 4 3.34 7 9 3.3 8 14 3.24 10.4 19 3.34 10.4 13 4 22 21.8 YES
66 39+1 PRIMI LSCS F O POSITIVE A POSITIVE 3.16 3.04 3.7 5 2.9 8.2 10 2.84 10.1 14 2.8 11.3 20 2.84 10.1 15 4 22 21.5 YES
67 37+4 MULTI INSTRUMENTAL M O POSITIVE A POSITIVE 3.38 3.24 4.1 3 3.18 5.9 7 3.1 8.2 12 3.04 10 18 3.1 8.2 11 4 21 20.4 YES
68 37+5 MULTI NVD F A POSITIVE B POSITIVE 2.6 2.44 6.1 5 2.34 10 10 2.3 11.5 17 2.34 10 11 2.38 8.4 6 3 19.2 18.5 YES
69 38 PRIMI LSCS M A POSITIVE A POSITIVE 3 2.82 6 6 2.7 10 10 2.66 11.3 18 2.7 10 12 2.74 8.6 7 3 19.2 18.8 YES
70 38+5 MULTI INSTRUMENTAL M O POSITIVE B POSITIVE 3.46 3.34 3.4 4 3.2 7.5 10 3.14 9.2 13 3.1 10.4 19 3.14 9.2 12 4 21.6 20.8 YES
71 38+1 PRIMI NVD F O POSITIVE B POSITIVE 2.5 2.42 3.2 4 2.4 4 6 2.36 5.6 9 2.3 8 16 2.3 8 13 4 14 20.8 NO
72 39+1 PRIMI NVD M O POSITIVE O POSITIVE 2.52 2.34 7.1 4 2.26 10.3 9 2.2 12.6 15 2.22 11.9 11 2.26 10.3 8 3 14 19.5 NO
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73 38+5 MULTI LSCS M O POSITIVE B POSITIVE 2.78 2.6 6.4 5 2.5 10 10 2.48 10.7 17 2.48 10.7 11 2.5 10 5 3 20.4 19.2 YES
74 40 MULTI NVD F B POSITIVE B POSITIVE 3.5 3.42 2.2 3 3.38 3.42 6 3.3 5.7 10 3.2 8.5 16 3.2 8.5 11 4 15 21.8 NO
75 40+2 MULTI NVD F A POSITIVE A POSITIVE 3.5 3.42 2.28 3 3.38 3.42 6 3.3 5.7 10 3.2 8.5 16 3.2 8.5 11 4 15 21.8 NO
76 38+5 MULTI NVD F A POSITIVE A POSITIVE 2.48 2.44 1.6 3 2.4 3 7 2.34 5.6 10 2.3 7.2 12 2.26 8.8 16 5 16 21 NO
77 38+5 MULTI LSCS M O POSITIVE B POSITIVE 3.46 3.34 3.4 4 3.2 7.5 10 3.14 9.2 13 3.1 10.4 19 3.14 9.2 12 4 21.4 20.8 YES
78 38+4 MULTI NVD F B POSITIVE B POSITIVE 2.48 2.44 1.6 3 2.4 3 7 2.34 5.6 10 2.3 7.2 12 2.24 9.6 16 5 14 21 NO
79 40+1 PRIMI LSCS M A POSITIVE B POSITIVE 3.62 3.52 2.7 4 3.34 7 9 3.3 8 14 3.24 10 19 3.24 10.4 13 4 22 21.8 YES
80 38+2 PRIMI LSCS F B POSITIVE B POSITIVE 2.5 2.42 3.2 3 2.4 4 6 2.36 5.6 9 2.3 8 14 2.3 8 11 4 15 20.8 NO
81 38+3 MULTI LSCS F A POSITIVE A POSITIVE 2.48 2.44 1.6 3 2.4 3 7 2.34 5.6 10 2.3 7.2 12 2.26 8.8 16 5 14 21 NO
82 38+1 PRIMI NVD F B POSITIVE O POSITIVE 2.5 2.42 3.2 4 2.4 4 6 2.36 5.6 9 2.3 8 15 2.3 8 11 4 14 20.8 YES
83 38 PRIMI LSCS M A POSITIVE O POSITIVE 3.4 3.28 3.6 4 3.14 7.6 7 3.08 9.4 13 3.02 11.1 18 3.08 9.4 12 4 21 20.8 YES
84 37+3 MULTI LSCS F B POSITIVE B POSITIVE 2.78 2.72 2 3 2.6 6.4 8 2.52 9.3 12 2.5 10 14 2.52 9.3 10 4 15 20 NO
85 39+2 MULTI NVD F A POSITIVE B POSITIVE 3.5 3.42 2.28 3 3.38 3.42 6 3.3 5.7 10 3.2 8.5 16 3.2 8.5 11 4 15 21.5 NO
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