
CORRELATION OF CYTOKINE PATTERN IN 

MODERATE TO SEVERE PERINATAL ASPHYXIA 

WITH NEURODEVELOPMENTAL OUTCOME:  

A PROSPECTIVE COHORT STUDY 

 

 

 

THESIS 

Submitted to  

All India Institute of Medical Sciences, Jodhpur 

In partial fulfillment for the degree of 

DOCTORATE OF MEDICINE (DM) 

NEONATOLOGY 

 

 

 

 

 

 

 

JULY 2020                                                                 DR. ADIL AHMED KHAN 

AIIMS, JODHPUR 



 

 

 

All India Institute of Medical Sciences, Jodhpur 

 

DECLARATION 

 

I hereby declare that the thesis titled ‘Correlation of cytokine pattern in moderate to 

severe perinatal asphyxia with neurodevelopmental outcome: A Prospective Cohort 

Study’ embodies the original work carried out by the undersigned in All IndiaInstitute of 

Medical Sciences, Jodhpur. 

 

 

 

 

 

Dr. Adil Ahmed Khan 

Department of Neonatology, 

All India Institute of Medical Sciences, Jodhpur 

 

 



 

All India Institute of Medical Sciences, Jodhpur 

 

CERTIFICATE 

 

This is to certify that the thesis ‘Correlation of cytokine pattern in moderate to severe 

perinatal asphyxia with neurodevelopmental outcome: A Prospective Cohort Study’ is 

the bonafide work of Dr. Adil Ahmed Khan, carried out under our guidance and 

supervision, in the Department of Neonatology,  All India Institute of Medical Sciences, 

Jodhpur. 

 

 

 

 

 

 

 

Guide 

Dr Arun Kumarendu Singh 

Professor and Head 

Department of Neonatology 

All India Institute of Medical Sciences, Jodhpur 



 

All India Institute of Medical Sciences, Jodhpur 

 

CERTIFICATE 

 

This is to certify that the thesis ‘Correlation of cytokine pattern in moderate to severe 

perinatal asphyxia with neurodevelopmental outcome: A Prospective Cohort Study’ is 

the bonafide work of Dr. Adil Ahmed Khan, carried out under our guidance and 

supervision, in the Department of Neonatology,  All India Institute of Medical Sciences, 

Jodhpur. 

 

 

 

 

 

 

Co-Guide 

Dr Neeraj Gupta 

Additional Professor, 

Department of 

Neonatology, 

AIIMS, Jodhpur 

 

 

 

 

 

Co-Guide 

Dr Pratibha Singh 

Professor& HOD, 

Department of Obstetrics 

and Gynaecology, 

AIIMS, Jodhpur 

 

 

 

 

Co-Guide 

Dr Mithu Bannerjee 

Additional Professor& 

HOD, 

Department of 

Biochemistry, 

AIIMS, Jodhpur 

 



ACKNOWLEDGEMENTS 

 

I sincerely appreciate the almighty God for His graces, strength, sustenance and above all, 

His faithfulness and love from the beginning of my academic life up to this doctoral level. 

His benevolence has made me excel and successful in all my academic pursuits. 

Indeed, it is my humble duty to acknowledge with a grateful heart, those who have been 

instrumental in the toil that made this dissertation see the light of day. 

I am deeply grateful and wish to express my profound gratitude, indebtness and appreciation 

to my esteemed mentor, Dr. Arun Kumarendu Singh, Professor and Head of Department, 

Department of Neonatology, AIIMS, Jodhpur, for giving me an opportunity to contribute in 

his quest to improve awareness about the concept of inflammation in perinatal asphyxia and 

role of cytokines interaction in this cascade. His constant teaching of neuroplasticity, 

importance of sequential clinical examination in such high risk infants and thus trying to 

derive answers to many unsolved basic questions of neonatal medicine, students and 

caretakers, regarding the outcome in such scenarios in the simplest and most objective way 

possible. His concept of blending objective and subjective parameters and how this can be 

utilized in the most holistic way for the betterment of infant’s overall development and thus 

trying to keep a developing brain without morbidity and ultimately decreasing burden on 

society. His zeal and commitment to uphold the ethical pillars of medical care by being the 

advocate for the unrepresented is an emulation for the ideal clinician. His constant 

motivation and guidance with the strive for perfection, remains the driving force for the 

successful and propitious completion of this dissertation. 

I am grateful to the guidance and support offered by Dr. Neeraj Gupta, Additional professor, 

Department of Neonatology, AIIMS, Jodhpur for guiding me in every aspect of this study. His 

tireless enthusiasm is only rivalled by his desire to find not just the best care that is available, 

but to avail the timely care that is best for each and every one of his little patients and when 

to expect complications and how to deal with them. Countless sessions of brainstorming to 

filter the issues and practical solutions helped at every turn of obstacles during the course of 

this thesis. 



I am grateful to Prof. Dr. Pratibha Singh Ma’am from Dept. of Obstetrics and Gynecology, 

AIIMS, Jodhpur and Dr. Mithu Bannerjee, from Dept. of Biochemistry AIIMS, Jodhpur, for 

their valuable inputs and suggestions for this dissertation. Their support was of paramount 

assistance and essential for the smooth sailing of this inter-departmental venture, and to give 

the best care available to the dyad of the mother and baby. 

I am grateful to Dr. S. Thanigainathan, Assistant Professor and Dr. Sushil Chaudhary, 

Assistant Professor, Dept of Neonatology for their timely input during the course of study and 

how to filter issues and helping me with practical solutions in timely manner. 

I would like to acknowledge the constant support and help rendered by my colleagues, 

especially Dr.Ramandeep, Dr. Ravali, Dr. Vimesh, Dr. Anil, Dr. Muzafar, Dr. Devansh, 

Dr. Hemant, Dr. Prabhakaran, Dr. Vijay, Dr. Ravneet and Dr. Swasthi for all their selfless 

efforts in making this a team venture. I am also grateful to my seniors, Dr.Bharti, Dr. Rohit, 

Dr. Deepak and Dr. Santosh for finetuning the protocol and in troubleshooting whatever 

hiccups that came along the way for this thesis. No acknowledgement is complete without 

being grateful to the contributions of my junior residents, who at every step, ensured, the 

proper implementation of the interventions in the study.  

I’m grateful to the NICU staff under Mr. Bhavesh and Mr. Hansraj and Mr. Balveerji for all 

their help in making data collection for this study, a breezy task. 

I would like to acknowledge the prayers of my parents, Mrs. Tanveer Fatma, and Dr. Ansar 

Ahmed, that encouraged me through every step in the fruition of this thesis. 

But most importantly, I am grateful to my little patients and their parents, whose 

magnanimous participation, helped in an endeavor attempting to make the care available by 

nature, refined through evolutionary cogwheels, over millennia, as the standard of care for 

their future brothers and sisters. 

 

 

 

Dr. Adil Ahmed Khan 

 

 

 



 

 

 

 

 

 

 

 

 

 

Dedicated to 

my patients, parents 

and teachers… 
 

 

 

 



ABBREVIATIONS 

AAP: American Academy of Pediatrics 

ACOG: American College of Obstetrics 

and Gynaecology 

AEEG: Amplitude integrated electro-

encephalography 

AGA: Appropriate for gestational age 

AIIMS: All India Institute of Medical 

Sciences 

ANC: Absolute neutrophil count 

BBB: Blood-Brain Barrier 

BGT: Basal Ganglia and Thalamus 

CBF: Cerebral Blood Flow 

CHOP: Children Hospital of Philadelphia 

CI: Confidence interval 

CK-MB: Creatine kinase – myocardial 

binding 

CNS: Central Nervous System 

COVID: Corona virus disease 

CSF: Cerebrospinal Fluid 

CTG: Cardiotocography 

CUS: Cranial ultrasound 

DWI: Diffusion weighted imaging 

EEG: Electroencephalography 

EONS: Early onset neonatal sepsis 

EPO: Erythropoietin 

GDM: Gestational diabetes mellitus 

HIE: Hypoxic Ischemic Encephalopathy 

HIF: Hypoxia-Inducible Factor 

HINE: Hammersmith infantile 

neurological examination 

HNNE: Hammersmith neonatal 

neurological examination 

IAI: Intra-amniotic infection 

ICH: Intracranial hemorrhage 

IHCP: Intrahepatic cholestasis of pregnancy 

IL: Interleukin 

IQR: Interquartile range 

IVH: Intraventricular hemorrhage 

LGA: Large for gestational age 

LMICs: Low-Middle Income Countries 

LMP: Last menstrual period 

LSCS: Lower segment cesarean section 

MAS: Meconium Aspiration Syndrome 

MCP-1: Monocyte Chemo-attractant Protein 

MMPs: Matrix Metallo-proteinases 

MRI: Magnetic resonance imaging 

NICHD: National Instiute of Child Health and 

Human Development 

NICU: Neonatal intensive care unit 

NNF: National Neonatology Forum 

NNPD: National Neonatal Perinatal Database 

NRP: Neonatal Resuscitation Program 

PA: Perinatal Asphyxia 

PIH: Pregnancy induced hypertension 

PMNs: Polymorpho Nuclear Leukocytes 

ROS: Reactive Oxygen Species 

SDH: Subdural hemorrhage 

SPSS: Statistical package for social sciences 

SGA: Small for gestational age 

TH: Therapeutic hypothermia 

TLC: Total leucocyte count 

TNF: Tumor Necrosis Factor 

TGF: Transforming growth factor 

TOBY: Total body hypothermia 

 

 

 

 

 

 



INDEX 

S. No. CONTENTS PAGE NO. 

1. INTRODUCTION 1-2 

2. REVIEW OF LITERATURE 3-24 

3. GAPS IN KNOWLEDGE AND RATIONALE 25 

4. RESEARCH QUESTION  

Aims & Objectives 

26 

26 

5. MATERIALS& METHODS 

5.1) Methodology 

5.2) Plan of study 

5.3) Primary and secondary objectives measures 

5.4) Sample size calculation 

27-32 

27 

29 

31 

32 

6. STATISTICAL ANALYSIS 33 

7. ETHICAL CONSIDERATIONS 34 

8. RESULTS 

8.1) Baseline characteristics 

8.2) Primary and Secondary outcome 

35-49 

36 

41 

9. DISCUSSION 

9.1) Study background 

9.2) Primary and secondary outcome output 

9.3) Strength, limitations and implications of the study 

50-54 

50 

50 

53 

10. CONCLUSION 

Recommendations  

55-56 

56 

11. SUMMARY 57-58 

12. BIBLIOGRAPHY 59-67 

13. ANNEXURES: 

13.1) Parent information sheet (English and Hindi) 

13.2) Parent Informed consent form (English and Hindi) 

13.3) Screening proforma  

13.4) Case record proforma 

13.5) HNNE examination proforma 

13.6) HINE examination proforma 

13.7) Items used in HNNE and HINE examination 

13.8) Definitions used in current study 

13.9) Appendices 

13.10) Ethical clearance certificate 

13.11) Mastersheet 

68-114 

68-71 

72-73 

74 

75-92 

93-96 

97-100 

101 

102-104 

105-112 

113 

114 

 



LIST OF TABLES 

Table No. Table title Page No. 

2.1. Definitions and criteria to label perinatal asphyxia and its severity 4 

2.2. Etiology of perinatal asphyxia 4 

2.3. Risk factors for perinatal asphyxia 5 

2.4. 
Different types of optimality scoring in Hammersmith neonatal 

neurological examination (HNNE) 
12 

2.5. Compound and total optimality scoring in HNNE 13 

2.6. 
HINE optimality scoring at various ages in infancy and their 

interpretation  
14 

2.7. 
Review of articles assessing cytokines in perinatal asphyxia and its 

subsequent neurodevelopmental outcomes 
20 

5.1. 
Biochemical Criteria for Neonates with Eligibility for Inclusion in 

moderate to severe HIE 
27 

5.2. 
Criteria for defining moderate and severe encephalopathy as per 

modified Sarnat staging 
28 

8.1. Demographic details and maternal baseline parameters 36 

8.2. 
Maternal obstetrics parameters comparison between asphyxia and 

healthy control infants 
37 

8.3. Peripartum characteristics of study population 37 

8.4. Neonatal characteristics of study population 38 

8.5. Resuscitation parameters of the study population 39 

8.6. Baseline details of cases of perinatal asphyxia enrolled in study 39 

8.7. 
Comparison of interleukin in asphyxia and control group at various 

time points 
41 

8.8. Cytokine pattern variation with death in asphyxia group 41 

8.9. 
Comparison of cytokine pattern with severity of asphyxia (HIE 2 

Vs HIE 3) 
42 

8.10. 
Correlation of cytokines at various time points with HNNE 

optimality score and optimality status 
42 

8.11. 
HNNE and HINE optimal scores and global scores comparison in 

between asphyxia and healthy control groups 
43 



8.12. 
HINE subgroup scores comparison between asphyxia and healthy 

control groups 
43 

8.13. 
Correlation of IL-6 at various time points with HINE global score 

and optimality status 
44 

8.14. 
Correlation of IL-1β at various time points with HINE global score 

and optimality status 
44 

8.15. 
Comparison of cytokine pattern with MRI brain abnormality in 

asphyxia group 
45 

8.16. 
Role of sepsis in modifying cytokine pattern in neonates with 

asphyxia 
46 

8.17. 

Sensitivity and specificity of interleukins at various time points in 

predicting adverse outcome at 3 months (suboptimal status using 

HINE) 

49 

 

 

  



LIST OF FIGURES 

Figure 

No. 
Table title Page No. 

2.1. Phases of HIE insult 6 

2.2. Various phases of acute and chronic inflammation in HIE   7 

2.3. Inflammatory response and role of cytokines in chronic 

inflammation post HIE insult 
8 

5.1.  Flow diagram of the proposed protocol for this study 29 

8.1. Flow of participants in this study 35 

8.2. ROC curve of IL-6 levels at (a) 24 hours and (b) 72 hours with 

neurodevepmental outcome at 3-3.5 months of age 
47 

8.3. ROC curve of IL-1β levels at (a) 6 hours, (b) 24 hours and (c) 72 

hours with neurodevepmental outcome at 3-3.5 months of age 
48 

 

 

 



Page | 1  

 

1. INTRODUCTION 

‘Perinatal hypoxic-ischemic encephalopathy (HIE) is a major cause of neonatal death and 

long-term disability. Approximately 15% to 25% of affected newborns die in the postnatal 

period and 25% develop severe and permanent neuropsychological sequelae, including 

cerebral palsy, seizures, visual impairment, mental retardation, learning impairment and 

epilepsy (1, 2). In developing countries, perinatal asphyxia still remains a leading cause of 

mortality and later neurodevelopmental disability especially among term neonates. Perinatal 

asphyxia produces a number of physiologic and biochemical interactions that are complex 

and intriguing. There are several methods for predicting outcomes in perinatal asphyxia‘. 

‗Clinical examination, invasive ventilation during resuscitation, APGAR at 10 minutes, EEG, 

MRI and biomarkers like cord pH, lactate dehydrogenase and free radicals have all been used 

to predict abnormal neurological outcome in perinatal asphyxia. However there is no single 

biomarker available at present that accurately predicts poor neurodevelopmental outcome in 

perinatal asphyxia‘ (3, 4). Pro-inflammatory cytokines like interleukin-6 (IL-6) and 

interleukin −1 beta (IL-1β) are expressed 24 h after the brain insult, which activate microglia 

and astrocytes which in turn produces more cytokines and chemokines and amplify the 

immune response leading to brain damage‘ (5, 6). ‗HIE injury induces release of cytokines 

and chemokines, which amplify inflammatory cascades and recruit neutrophils and 

monocytes to sites of injury‘. Serum inflammatory proteins are readily measurable and may 

be useful biomarkers of phases of injury. Combinations of cytokines are now beginning to be 

used as early, discriminating predictors of severe brain injury and multi-organ system failure 

in children‘ (7, 8) and in neonates when there is an evidence of early neonatal insult. 

‗Cytokines are important inflammatory mediators, and cerebral ischemic injury can trigger a 

cascade of cytokine induction that acts to orchestrate an in-situ inflammatory reaction (9) and 

maintains brain tissue homeostasis (10). In general, the roles of cytokines are pleiotropic, and 

whether the overall effects are pro- or anti-inflammatory in the context of ischemic insults 

remains controversial. The most studied cytokines related to the inflammatory responses to 

stroke are IL-1, IL-6, IL-10, tumor necrosis factor-α (TNF-α), and transforming growth 

factor-β (TGF-β) (11). Despite advances in perinatal care, the outcome of newborns with HIE 

is poor and the issue still remains challenging in neonatology. The use of an easily 

approachable and practical biomarker not only could identify neonates with severe brain 

damage and subsequent adverse outcome, but could also target the group of infants that 
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would benefit from a neuro-protective intervention in the advised stipulated time‘ (12). 

Nowadays MRI brain is used to see any features of brain insult in perinatal asphyxia but MRI 

brain in itself has limitations of over and under-diagnosing inflammation and HIE insult. 

Moreover neonatal MRIs when performed in cases of perinatal asphyxia beyond the critical 

period of inflammation, leads to pseudo-normalization which gives a false impression of 

normalcy of brain tissue leading to missing the opportunity of early rehabilitation and timely 

follow-up eventually leading to more percentage of lost to follow up patients. During the 

COVID era, the major focus again shifted to basics of inflammation and how these 

parameters can guide in prognostication. Same way in neonatology there is a strong urge to 

objectify the level of insult secondary to perinatal asphyxia and how much 

inflammation/injury it has done to brain tissue, so that early intervention and early 

rehabilitation can be started. Previous studies signaled that flare up of these cytokines post 

perinatal HIE is a poor prognostic marker which again reinforce the need to measure them at 

timely intervals initially to check whether the insult‘s effect got blunted in time without 

harming the brain tissue or not. Therefore, this study was aimed to evaluate the cytokines (IL-

1 beta, IL-6) pattern in newborns with moderate to severe perinatal asphyxia with evidence of 

HIE in the perinatal period and here we tried to correlate the cytokines pattern with the 

neurodevelopmental outcome at 3 to 3½ months of age using HINE which is a validated tool 

for neuro-developmental assessment of infant as early as 2 months. Additionally with this 

study we tried to correlate the cytokine pattern with the immediate neurological status at the 

time of discharge (measured throw HNNE optimality scoring) and also with the MRI 

findings, if any associated. With this study we tried to throw some light on cytokine levels 

correlation with in-hospital mortality due to perinatal asphyxia and associated neonatal 

sepsis, if any present. Further, pattern of cytokines and its correlation with HINE is not done 

in Indian babies previously. The hypothesis of this study was whether the levels of 

inflammatory mediators will remain persistently elevated for a longer duration in babies who 

sustain perinatal asphyxia and higher the value worse is the outcome. 

Currently there is a debate going on whether to give therapeutic hypothermia in LMICs (13) 

as many studies are proving therapeutic hypothermia to have deleterious effects in absence of 

basic and advanced neonatal support thus making the measurement of these cytokines more 

important and will lead to addition of one more parameter which will help in deciding upon 

whether there is a need to imminent hypothermia intervention thus helping in quick transfer 

of such neonates to well equipped health care facilities. 
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2. REVIEW OF LITERATURE 

Perinatal asphyxia – an important issue to address 

‗Perinatal asphyxia (PA) is a major cause of neonatal and under-five mortality, particularly in 

developing countries thus leading to significant morbidity. As per the latest estimates, PA 

accounts for 9.4% (i.e, 0.72 million) of total under-5 mortality worldwide. Along with 

prematurity and systemic infections, PA is one of the three most common causes of neonatal 

death‘ (14, 15). 

‗It is also an important cause of still births – of the total 2.7 million stillbirths that occur 

globally, about 1.2 million occurred during the intra-partum period, largely due to asphyxia 

(16).The National Neonatal Perinatal Database (NNPD; 2002-2003) reported PA to be the 

commonest cause of still-births, accounting for 45.1% of all such cases (17). Almost all 

(98.2%) asphyxia-related deaths occur in first week of life, with 73% occurring within 24 

hours of birth‘ (18). 

 

Incidence of perinatal asphyxia 

With the improvements in the health care provided to the pregnant women, the incidence of 

birth asphyxia has declined to levels less than 0.1% in the developed countries, while the 

developing countries are still having higher levels reaching to 26 per 1000 live births in 

Nigeria with 40% fatality rate or even more (19-21). ‗As per the NNPD (2002-2003), the 

incidence of PA – defined as Apgar score of <7 at 1 minute of life was 8.4% of all live births. 

Oxygen was the most commonly used resuscitative measure used in 9.5% of the cases, bag 

and mask ventilation in 6.3%, chest compression in 0.8% and use of medication in 0.5%. PA 

was responsible for 28.8% of all the neonatal deaths. Manifestation of hypoxic ischemic 

encephalopathy (HIE) were seen in approximately 1.4% of live births (17).  Asphyxia is a 

life-long neuromotor disability in a large number of children‘. 

 

Definitions 

‗There is no single, well accepted definition of perinatal asphyxia. The definition is context 

specific and can be sensitive (e.g. those given by WHO or NNPD for the purpose of deciding 

immediate care of newborn) or specific (such as the one given by AAP for the purpose of 

giving a label or predicting the long term outcome)‘. 
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Table 2.1: Definitions and criteria to label perinatal asphyxia and its severity given by 

different authorities 

 Definition 

WHO(22) Failure to initiate and sustain breathing 

NNPD Network (78) ‘Moderate PA: Slow/gasping breathing or an Apgar score of 4 

to 6 at 1 minute of life 

Severe PA: No breathing or an Apgar score of 0-3 at 1 minute 

of age‘ 

AAP and ACOG (23) ‗Presence of all of the following criteria: 

1. Profound metabolic or mixed academia (pH <7.0) in the 

umbilical cord blood 

2. Persistence of low Apgar score of <3 for more than 5 

minutes 

3. Signs of neonatal neurological dysfunction (e.g., 

seizures, encephalopathy, tone abnormalities) 

4. Evidence of multiple organ involvement (such as that of 

kidney, lungs, liver, heart and intestine)‘ 

 

Etiology: 

Etiology of perinatal asphyxia is multifactorial. It is broadly classified on the basis of 

maternal and fetal/neonatal causes. 

 

Table 2.2: Causal factor for perinatal asphyxia 

Maternal  Fetal/neonatal  

‘Placental insufficiency: 

1. Impaired maternal oxygenation (anemia, 

pulmonary or cardiac condition or 

neurologic disease) 

2. Decreased flow from mother to placenta 

(maternal infection, shock, dehydration, 

hypotension) 

3. Decreased blood flow from placenta to fetus 

(placental abruption, cord prolapse, cord 

entanglement, cord knot, cord 

compression, abnormal attachment of cord 

to placenta) 

1. ‘Failure of oxygenation: 

Fetal cyanotic heart disease 

Severe respiratory distress 

 

2. Severe anemia: 

Severe haemorrhage 

Haemolytic disease 

Rh isoimmunisation 

 

3. Shock: 

Sepsis 

Massive blood loss (bleeding 

vasa previa) 
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4. Impaired gas exchange across placenta or fetal 

tissue (maternal hypertension, vascular or 

connective tissue disorder, maternal 

diabetes, drug abuse, post-maturity, 

placental calcification, infarct or fibrosis) 

5. Increased fetal oxygen requirement (fetal 

anemia, fetal infection, IUGR)’ 

Intracranial bleed 

Adrenal hemorrhage‘ 

 

 

 

Table 2.3: Risk factors for perinatal asphyxia 

Antepartum risk factors Intrapartum risk factors 

‗Maternal diabetes 

PIH, chronic hypertension 

Rh isoimmunisation 

Previous stillbirth 

Bleeding in 2
nd

 or 3
rd

 trimester (threatened 

abortion) 

Maternal infection 

Polyhydroamnios or oligohydroamnios 

Post term gestation 

Multiple gestation 

Size-date discrepancy 

Maternal drug abuse 

Maternal age <16 years or >35 years 

Unbooked and unsupervised pregnancies‘ 

‗Elective or emergency cesarean section 

Prolonged labour 

Precipitous labour 

Prolonged 2
nd

 stage of labour 

Premature labour 

Abnormal presentation 

Rupture of membranes >24 hours 

Foul smelling amniotic fluid 

Non reassuring fetal heart rate patterns 

Use of general anaesthesia 

Prolapsed cord‘ 

 

Pathophysiology of perinatal asphyxia: 

‗The pathophysiology of HIE evolves over hours to days and is marked by 3 phases of injury: 

1) acute or primary, 2) latent, and 3) secondary (figure 1). The acute phase is defined by 

primary energy failure leading to an excitotoxic-oxidative cascade occurring over minutes‘ 

(24).
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Figure2.1:Phases of HIE insult; Intervening in the latent phase is the most crucial step in the management as it 

will lead to reduction in inflammation eventually leading to decreased apoptotic cascade which will eventually 

lead to less residual morbidity and complications(adopted from article - Therapeutic Hypothermia Effects 

on Brain Development by Lila T. Worden et al; 2020) 

 

‗Decreased cerebral blood flow and resultant decreased oxygenation leads to cerebral 

anaerobic metabolism. This metabolic shift induces Na
+
/K

+
 pump failure causing reduced 

ATP production, increased lactic acid, and an influx of intracellular calcium and 

neurotransmitters. Energy failure triggers neuronal depolarization that releases glutamate and 

reactive oxygen species. These act as excitotoxins disrupting cellular integrity and 

mitochondrial respiration to cause neuronal cell death‘. 

‗The latent phase is marked by reperfusion and partial recovery of oxidative metabolism 1 to 

6 hours after injury, although the length of the latent period varies by the severity of the 

initial hypoxic-ischemic insult and is shorter in more severe injuries. There is also on-going 

apoptotic activity from pro-inflammatory signals released during the initial excitotoxic-

oxidative cascade from the acute injury‘. 

‗The latent phase is followed by the secondary injury phase, which starts 6 to 15 hours after 

the initial injury and is marked by delayed energy failure from the recurrent failure of 

mitochondrial metabolism, cytotoxic edema, and on-going inflammation. [25] The latent 

phase is considered the optimal window for intervention to mitigate additional neuronal 

injury and prevent progression to secondary injury‘. 
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Figure 2.2: ‘Various phases of acute and chronic inflammation in HIE  (a) Vasculature Changes and 

Primary Energy Failure (Phase I) Legend: A visual representation of the first phase of HIE. Detrimental changes 

to the vasculature following an HIE insult lead to loss of auto-regulation and severe lowering of the systemic 

arterial blood pressure. This causes a decrease in oxygen, depletion of ATP, as well as increases in 

excitotoxicity, intracellular calcium, oxidative stress, and mitochondrial dysfunction; (b) Secondary Energy 

Failure (Phase II). Legend: A schematic representation of the second phase of HIE reveals continued 

excitotoxicity, oxidative stress, and mitochondrial dysfunction; (c) Chronic Inflammation (Phase III). A pictorial 

representation of the third phase of HIE shows injury to microglia, neurons, and astrocytes leads to continuous 

release of cytokines and other detrimental factors causing chronic inflammation which in turn leads to 

epigenetic changes, as well as impairments of synaptogenesis, axonal growth, and neurogenesis.(adopted from 
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Dixon BJ, Reis C, Ho WM, Tang J, Zhang JH. Neuroprotective strategies after neonatal hypoxic ischemic 

encephalopathy. International journal of molecular sciences. 2015 Sep 15;16(9):22368-401.)’ (98) 

 

Role of cytokines in the ischemia-reperfusion injuries of perinatal asphyxia: 

 

 

 A.                                                                                   B. 

Figure2.3: ‘nflammatory response and role of cytokines in chronic inflammation post HIE insult; A) 

Schematic diagram of inflammatory responses in HIE. When ischemia occurs, microglia are activated and 

develop macrophage-like capabilities including phagocytosis, cytokine and chemokine production, antigen 

presentation and the release of MMPs that weaken the BBB. As a result, peripheral leukocytes infiltrate into the 

brain, leading to exacerbation of inflammation and neuronal injury. B) Schematic diagram of various cytokines 

involved in the third phase of HIE insult leading to chronic inflammation. MG, microglia; MP, macrophage; 

NE, neuron; NP, neutrophil; LC, lymphocyte;MN, monocyte; EC, erythrocyte. (adopted from Liu F, 

Mccullough LD. Inflammatory responses in hypoxic ischemic encephalopathy. Acta Pharmacologica 

Sinica. 2013 Sep;34(9):1121-30’(99) 

 

Cytokines 

‗Cytokines are important inflammatory mediators, and cerebral ischemic injury can trigger a 

cascade of cytokine induction that acts to orchestrate an in situ inflammatory reaction (9) and 

maintains brain tissue homeostasis (10). In general, the roles of cytokines are pleiotropic, and 

whether the overall effects are pro- or anti-inflammatory in the context of ischemic insults 

remains controversial even in adult models, for which there are more data than for HIE. The 
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most studied cytokines related to the inflammatory responses to stroke are IL-1, IL-6, IL-10, 

tumor necrosis factor-α (TNF-α), and transforming growth factor-β (TGF-β)‘ (11). 

‗IL-1β is among the best-characterized early response cytokine and is often expressed 

concurrently (26). Several types of CNS cells secrete IL-1β, including microglia, astrocytes, 

and neurons, and this cytokine has potent pro-inflammatory actions. Human newborns with 

HIE have higher levels of IL-1β in peripheral blood samples compared to normal term 

neonates, and the IL-1β levels correlate positively with HIE severity (27). The neurotoxic 

consequences of IL-1 activation have been shown in experimental studies with HIE and other 

inflammatory disease models (28-33). The most convincing evidence that IL-1 is functionally 

detrimental in the pathogenesis of HIE is provided by the neuroprotective potential of IL-1 

receptor antagonist administration in HIE models in rodents‘ (34, 35). 

Interleukin 1beta (IL-1β): 

‗IL-1 is subdivided in IL-1α and IL-1β. IL-1β is potent pro-inflammatory cytokine, induced 

mainly by lymphocytes, macrophages, and monocytes in response to microbial molecules. In 

addition to the stimulatory effect of the IL-1 family, there are also members IL-1Ra (IL-1 

receptor antagonist) that can inhibit or suppress the IL-1 cytokine expression. IL-1Ra is 

secreted from neutrophils, macrophages, monocytes, dendritic cells and hepatocytes aiming 

to decrease the inflammation. However, the expression of IL-Ra needs to be expressed up to 

1,000-fold in order to efficiently inhibit or suppress the expression of IL-1β (36).During 

pregnancy IL-1β is also produced by placenta and decidual tissue. The IL-1b and IL-1ra 

(interleukin1 –receptor antagonist) remain unaltered between 24 and 35 weeks‘ gestation. At 

late pregnancy, IL-1a and b concentrations peak at 4 to 14 days prior to labor onset, while IL-

1ra decreases with approaching spontaneous term labor. The levels of IL-1beta also increases 

in preterm labour, pre-eclampsia or other disorder leading to relative ischemia and in 

intrauterine infection and the balance between the IL-1 and its receptor antagonist help in 

expecting onset of labor (37). ‗IL-1β is an important mediator of pro-inflammatory responses 

and has been reported to have neurotoxic properties leading to BBB breakdown and apoptotic 

neuronal death‘ (38, 39). ‗The intracellular half-life ofIL-1β is 2.5 hours and it is released 

continuously beginning 2 hours after synthesis from monocytes‘ (40). ‗Aly et al. found that 

the CSF level of IL-1β in term neonates had the highest predictive value of poor neurologic 

outcome in asphyxia after 6 and 12 months and suggested the central role of IL-1β in the 

ongoing neuronal injury that occurs in the latent phase following the original hypoxic insult‘ 
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(41).‘They also found a high CSF to plasma ratio of IL-1β, indicating elevated local 

production of the cytokine in the CNS. Several animal models also suggest that IL-1β 

contributes to the brain injury (42, 43). Other studies demonstrated that the deficiency of IL-

1β converting enzyme or treatment with IL-1 receptor antagonists (IL-1ra) resulted in the 

moderation of hypoxic brain injury, decreased post-ischemic edema, and improved 

neurological outcome. The primary sources of IL-1β are APCs and monocytes, although 

microglia and endothelial cells are also capable of producing IL-1β. Significant IL-1β 

production in T lymphocytes is observed in neonates with perinatal asphyxia, which was 

more pronounced in a severe insult suggesting that CD4+ IL-1β+ cells might play an 

important role in initiating tissue damage in the brain following the hypoxic insult‘ (44). 

Interleukin-6 (IL-6): 

‗IL-6 is a pleiotropic cytokine that not only affects the immune system, but also acts in other 

biological systems and many physiological events, such as regulating cell growth, as well as 

gene activation, proliferation, survival, and differentiation. IL-6 is produced by a variety of 

cell types including monocytes, fibroblast, and endothelial cells. Upon stimulation, IL-6 is 

secreted by many additional cell types including macrophages, T cells, B cells, mast cells, 

glial cells, eosinophils, keratinocytes, and granulocytes and adipocytes (36). During 

pregnancy IL-6 is produced by human fetal membranes (amnion and chorion), and its 

expression increases in both amnion and chorion cells near term, in response to infectious 

stimuli and in pregnancies with pPROM (45).Literature indicates that the half-life of IL-6 

appears to be approximately 1 hour compared with 2 to 3 hours for sIL-6Rsuggesting that 

sIL-6R, with its slightly longer half-life, may better capture the cumulative IL6 effect because 

of its receptor activation‘ (46, 47). 

‗Several previous studies have associated elevated IL-6 CSF levels with poor neurological 

outcome, cerebral palsy, and death in asphyxia (48).However, Aly et al. suggested that IL-6 

might have neurotrophic as well as neuroprotective, anti-inflammatory effects via inhibiting 

the synthesis of TNF-α and IL-1β (41).They found highly elevated IL-6 CSF to plasma ratios, 

and Martin-Ancel et al. also concluded that IL-6 appears to be primarily produced 

intrathecally following the ischemic brain injury while diffusion from the plasma is 

secondary‘ (48). ‗Plasma IL-6 levels were elevated in severe compared to moderate asphyxia 

at 1 week and decreased in moderate, but not in severe asphyxia by 1 month. Intracellular 

levels of IL-6 in CD4+ cells peaked at 24 h in both patient groups and declined later. 
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However, no alterations were found in intracellular cytokine levels or cellular prevalence data 

between the two study groups, suggesting that CSF levels of IL-6 might be of more 

importance with regard to its deleterious effects‘ (44). 

Cytokine pattern variation secondary to induced hypothermia post perinatal asphyxia 

injury: ‘Systematic reduction of cerebral temperature with TH affects multiple phases of the 

hypoxic-ischemic injury. For every 1 °C decrease in body temperature, cerebral metabolic 

rate decreases by 6% to 7%, reducing cerebral energy demands (49). Additionally, TH 

modulates the primary phase of injury by decreasing the release of excitatory amino acids and 

the synthesis of nitrous oxide to reduce excitotoxicity (49). In the latent and secondary 

phases, TH blunts the release of reactive oxygen species triggered by reperfusion. TH 

suppresses inflammation, decreases expression of pro-apoptotic mediators, and decreases 

cytotoxic edema by preserving the blood-brain barrier (49). Hypothermia at least partially blocks several 

damaging reactions, by production of anti-inflammatory molecules like IL-10, TNF-α, and NO by activated microglia, the 

activation of NF-κB, the mRNA expression of the anti-inflammatory cytokine IL-10‘ (49). 

‗IL-6 plays a key role in stimulating or inhibiting steps in the cytokine cascade. Serum IL-6 

levels were significantly lower in the hypothermia group at 6 h of age suggesting that 

hypothermia may immediately prevent the early rise of IL-6 following asphyxia. Moreover, 

the separate analysis of the cases of perinatal asphyxia who received therapeutic hypothermia 

revealed a significant negative correlation between IL-6 levels at 6 h of age and the duration 

of hypothermia, suggesting a ‗dose dependent‘ reducing effect of hypothermia on the early 

rise of IL-6 serum levels. This provide further evidence that one mechanism by which 

hypothermia exerts its neuroprotective effect might be the suppression of the hypoxia induced 

inflammatory response and down grading of cytokines at cellular level—particularly by 

reducing the early rise of IL-6 levels‘ (50). 

Neurodevelopmental assessment tools: 

At discharge Hammersmith Neonatal neurological examination (HNNE) 

At  3.5 months  Hammersmith Infant neurological examination (HINE) 

Hammersmith neonatal neurological examination (HNNE) (51-55): 

HNNE is an internationally validated objective method, used for the neurological assessment 

of term and preterm infants. It is a simple and scorable method designed for evaluating 

neurological examination among preterm and term neonates. It encompasses 34 items 
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assessing 6 categories qualitatively and quantitatively (tone, tone pattern, reflexes, 

spontaneous movements, abnormal signs and behavioural items). 

Its scoring is done in 2 ways:  

i) Raw score 

ii) Optimality score 

Raw score: Each of the 34 items was scored on proforma given by Ricci et al (for assessing 

HNNE) by circling the most appropriate column (labeled as 1 to 5 and scored accordingly as 

1 to 5 respectively). If an item fall between 2 columns it was given appropriate half score in 

between those two points.  These scores are defined as raw scores for different items 

 

Optimality score: Optimality score is based on the frequency distribution of the scores in the 

normal population, defining as optimal all the scores found in atleast 90% of a cohort of 

normal healthy population. 

 

Optimality score in HNNE: Optimality score in HNNE is a quantitative assessment of 

neonatal neurological status based on neonatal neuro-behavioural examination which can be 

used to compare the neurological differences between preterm/at risk and term neonates. 

Optimality score for individual item of HNNE proforma is calculated based on frequency 

distribution of the raw scores in normal population and total optimality score is calculated by 

adding the optimality score of all 34items. For a given item, most frequently observed 

findings or findings seen in ≥90% of population or falling more than 10th centile is defined as 

optimal. Any item seen in less than 5%population or falling less than 5th centile is regarded 

as suboptimal. Items seen between 5-10% of population are classed as borderline. 

 

Table 2.4: Different types of optimality scoring in Hammersmith neonatal neurological 

examination (HNNE) 

HNNE OPTIMALITY SCORING 

Optimality scoring for 

individual items 

- The raw score for any item falling above 10
th

 centile 

was given a score of 1 

- Between 5
th

 to 10
th

 centile score is given 0.5 

- Below 5
th

 centile score given is zero 

Compound optimality 

score 

Sum total of optimality score of the individual items in the 

category 

Total optimality score Sum of optimality score of all 34 items  
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Table 2.5: Compound and total optimality scoring in HNNE 

HNNE optimality score assessment (compound and total) 

Compound optimality 

score 

Tone: 

9-10 = optimal 

<9 = suboptimal 

 

 

Reflexes: 

5-6 = optimal 

<5 = suboptimal 

 

 

Abnormal signs 

3 = optimal 

<3 = suboptimal 

 

 

Tone patterns: 

5 = optimal 

<5 = suboptimal 

 

Movements: 

3 = optimal 

<3 = suboptimal 

 

Behavioural items 

6-7 = optimal 

< 6 = suboptimal 

Total neurologic 

optimality score 

30.5 to 34 = optimal 

<30.5 = suboptimal* 

*The presence of suboptimal global score does not necessarily 

means that an infant is neurologically abnormal but only 

identifies an infant who needs to be reassessed 

 

Neurodevelopmental assessment on follow-up using HINE:  

Hammersmith Infant neurological examination (HINE): ‗Hammersmith Infant 

Neurological Examination (HINE) is an internationally validated objective method, used 

for the neurological assessment of term and preterm infants and their neurological 

impairment. It is a simple and scorable method for assessing infants between 2 to 24 

months of age including items under 5 categories (cranial nerve function, posture, tone, 

movements and reflexes)‘ (56-60). 

 

Optimality score: Optimality score is based on the frequency distribution of the scores in 

the normal population, defining as optimal all the scores found in atleast 90% of a cohort 

of normal healthy population. 

 

Optimality score in HINE: ‘The optimality score is obtained by calculating the 

distribution of frequency of the scores in the normal population, defining as optimal all 

the scores found to be inatleast 90% of the cohort. The overall score ranges from 

minimum 0 to maximum 78‘. 
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Table 2.6: HINE optimality scoring at various ages in infancy and their interpretation 

as per HINE (90) 

Age Score 

3 months ≥67 = optimal 

< 67 = suboptimal 

6 months ≥ 70 = optimal 

<70 = suboptimal 

9 months ≥ 73 = optimal 

<73 = suboptimal 

12 months ≥ 73 = optimal 

< 73 = suboptimal 

A progressive increase of score was observed until 12 months. 50% of the infants gain an 

optimality score of 73 or more by 12 months of age. All infants with mild disability (on BSID 

II done at 24 months corrected age) scored in the range of 40-66 at 3 months of age. In this 

group of infants, a progressive improvement of score of 3 months onwards was observed, but 

with minimal changing from 9 months. Optimal score in this age group to predict neuro-

disability at later age needs to be decreased to <67. 

HINE global score was correlated with the outcome with better correlation for the results at 

9 and 12 months and for very preterm infants. HINE performed at 3 months shows lowest 

power of prediction with some items assessing sitting posture and defensive reactions could 

be considered less sensitive when assuming infants at 3 months of age. However infants with 

global score of ≤ 56 and ≤65 at 3 months and 12 months had a high probability of developing 

cerebral palsy with scores <40 reported. 

For the purpose of this study optimal score at 3-3.5 months age will be taken as 67 or more 

Hammersmith Infant Neurological examination (HINE) and its predicting probability 

of neurodevelopment outcome in infancy 

‗The HINE was used for the assessment of all infants enrolled in this study. This is a simple 

and scorable method for assessing infants between 2 and 24 months of age‘. 

‗There are three parts to the HINE: a neurological examination (which is scored), 

developmental milestones and behaviour (which are not scored). The scorable neurological 

examination is comprised of 26 items divided into 5 domains, assessing cranial nerve 

function, posture, quality and quantity of movements, muscle tone, and reflexes & reactions. 



Page | 15  

 

Each item is scored individually (0, 1, 2 or 3). The maximum score for any one item is a 

score of 3 and the minimum is a score of 0. A subscore can be given for each section and the 

overall global score can be calculated by summing up all 26 items (range: 0–78), with higher 

scores indicating better neurological performance. The maximum global score is 78. An 

optimality score is obtained by calculating the distribution of the frequency of the scores in 

the normal population, defining as optimal all the scores found in at least90% of the cohort. 

The overall score ranges from a minimum of 0 to a maximum of 78. At 9 or 12 months, the 

scores equal or above 73 are regarded as optimal, if below 73 as suboptimal; while at 3 and 6 

months healthy term infants scored equal or above 67 and 70 (median) respectively (57, 57). 

In this retrospective study, we analysed files of patients investigated by the HINE at3, 6, 9 

and 12 months (corrected for prematurity) with the score of single subsections of items and a 

global optimality score for each period, according to the clinical protocol routinely performed 

in our NICU. Global cut-off scores were used as previously reported‘ (58-60). 

 

‗The HINE has good sensitivity and high predictive value for risk of cerebral palsy in high 

risk populations under 5 months. A HINE score < 57 at 3 months 96% predictive of cerebral 

palsy (sensitivity 96%; specificity 87%) (60).Over 5 months age corrected for prematurity it 

has 90% predictive accuracy for detecting the risk of cerebral palsy (61, 62). It provides 

objective information about likely motor severity and distribution of cerebral palsy (60). 

Scores below 40 predict non-ambulant cerebral palsy. It provides information on other 

aspects of neurological function other than motor. It has good inter-observer reliability for all 

levels of clinical experience(62-64).Previously HINE was used to to describe the neuro-motor 

development of infants with CP during the first year of age and to differentiate infants with 

diplegia from those with quadriplegia by a lower scoring of the latter in the subsections tone 

and posture. Infants with normal development shows higher global and subsections scores at 

all ages than both those with mild disability, with the exception of posture at 3 months, and 

with CP (when assessed with BSID II). A progressive increase of motor development is 

observed during the first year of from birth. This last result is quite different from the 

findings reported by Haataja et al who also showed, in low-risk term born infants, a 

progressive improvement before 7 months of age, but with little changes on the scores 

obtained at 9 and 12 months. In subsection scores, infants with normal development scored 

significantly better in all subsections than both those with CP and mild disability, even if the 

latter and N scored similarly for ―posture‖ at 3 months; this data could reflect a similar early 

postural development in infants, with normal or quite normal motor outcome, who attended 
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an NICU. Infants with mild disability showed higher scores than those with CP for all 

subsections except for ―cranial nerve‖ at 3 and 6 months, making this subsection less 

sensitive than others in differentiating these two populations of infants‘ (60). 

‗The HINE global score was correlated with the outcome, with a better correlation for the 

results at 9 and 12 months and for very preterm infants. It is not surprising that the findings of 

HINE performed at 3 months showed the lowest power of prediction. In fact, this tool was 

designed for and validated in older infants and some of the items assessing sitting posture and 

defensive reactions could be considered less sensitive when assessing infants at 3 months‘ 

(61). 

‗However infants with a global score <56 and <65 had a high probability to develop a CP, at 

3 months and 12 months respectively, with scores <40 were reported in CP only. Previous 

researches reported cut-off scores similar to those taken in present study (58, 60, 61). 

Considering the different types of CP, the HINE scores could be used to identify only those 

infants with severe CP, whereas in infants with hemiplegia, due to an overlap of scores with 

those with normal and mild disability, the sensitivity is very low‘. 

‗Other neurological tools have been used to predict the neurological outcome in high risk 

infants; mainly, in the first months of life the use of general movements showed a higher 

sensitivity and specificity of 98% and 94% respectively at 3 months of age for the 

development of CP‘ (65). 

‗At older ages, the Alberta Infant Motor Scale showed at 4 and 8 months a good sensitivity 

and specificity (77% and 82% at 4 and 86%and 93% at 8 months respectively) to predict 

abnormal outcome at 18 months in risk newborns (66). However, these tools showed a lower 

prediction when assessing infants at low risk‘ (67, 68). 

‗Compared to these tools, the HINE showed the advantage to predict the motor outcome in 

low and high risk infants with a good power prediction at different ages. HINE is a helpful 

tool in the process of early diagnosis of infants at low and high neurological risk, with a good 

predictive value. The use of the cut-off scores at different ages allows us to follow 

longitudinally high risk infants during the first age from birth to identify those infants in need 

of specific rehabilitation programme‘ (60). 

‗It is essential to follow all the neonates with moderate and severe asphyxia, especially those 

with stage 2 and 3 HIE. They should have a complete neurological assessment and early 

intervention, if needed during follow-up. A formal psychometric assessment at 18 months 

should be performed in them‘. 
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Role of neuroimaging in assessment of perinatal brain injury secondary to HIE: (81) 

‗MRI is invaluable in assessing the neonatal brain following suspected perinatal injury. Good 

quality imaging requires adaptations to both the hardware and the sequences used for adults 

or older children. The perinatal and postnatal details often predict the pattern of lesions 

sustained and should be available to aid interpretation of the imaging findings. Perinatal 

lesions, the pattern of which can predict neurodevelopmental outcome, are at their most 

obvious on conventional imaging between 1and 2 weeks from birth. Very early imaging 

during the first week may be useful to make management decisions in ventilated neonates but 

brain abnormalities may still be subtle using conventional sequences. Diffusion-weighted 

imaging (DWI) is very useful for the early identification of ischaemic tissue in the neonatal 

brain but may underestimate the final extent of injury, particularly basal ganglia and thalamic 

lesions (BGT). MR imaging is an excellent predictor of outcome following perinatal brain 

injury and can therefore be used as a biomarker in interventional trials designed to reduce 

injury and improve neurodevelopmental outcome‘. 

‗There has been speculation that treatment with hypothermia will delay the appearance of 

abnormalities on MRI. It is possible that with the routine use of hypothermia as a treatment 

strategy in clinical practice we will be in a better position to assess the effect of hypothermia 

on imaging appearances. With or without hypothermia the second week from delivery is the 

ideal time to detect the extent of acquired lesions on conventional imaging. In the recently 

published TOBY trial the presence of hypothermia did not influence the ability of a neonatal 

MRI (median 8 days) to predict neurodevelopmental outcome‘ (82). 

‗Following a hypoxic-ischaemic brain insult proton spectroscopy (MR spectroscopy) may 

demonstrate an increased lactate peak; this is useful to confirm the presence of a significant 

tissue injury, particularly in early examinations before conventional imaging becomes overtly 

abnormal. Proton spectroscopy has also been used to predict outcome in the research 

environment and has a good sensitivity and specificity for poor outcomes in neonates with 

hypoxic-ischaemic encephalopathy‘ (HIE) (83). 

Patterns of injury on MRI brain and prediction of outcome 

‗In neonates with a global hypoxic-ischaemic insult, lesions are usually detected within the 

BGT with abnormal signal intensity (SI) in the intervening posterior limb of the internal 

capsule (PLIC). Abnormal SI within the PLIC is an excellent predictor of abnormal motor 
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outcome in term infants with HIE (84). BGT lesions give rise to motor impairment in the 

form of cerebral palsy. The severity of the BGT lesions dictates the severity and nature of the 

cerebral palsy (28). Lesions within the brainstem are usually found in those neonates with the 

most severe form of BGT injury and are often associated with early death (85). In those 

neonates that survive, persisting feeding difficulties and a necessity for gastrostomy are 

common. In the presence of severe BGT injury there are usually secondary WM changes with 

subsequent atrophy, poor head growth with the development of a secondary microcephaly 

and cognitive impairment (86). In approximately 50% of neonates with BGT lesions there 

will be more extensive WM abnormalities seen on the initial scan consistent with a primary 

injury. The motor outcome for these children is still dictated by the BGT lesions but the more 

severe WM involvement may exacerbate any cognitive deficit and results in very poor head 

growth (86). In some neonates who present with what is thought to be HIE there is no BGT 

involvement but only WM lesions. These may be haemorrhagic giving rise to tissue atrophy, 

poor head growth and the development of a secondary microcephaly and are associated with 

later cognitive impairment. The more severe the WM lesions the worse the cognitive outcome 

and the greater the likelihood of some motor impairment‘ (87, 88). ‗In neonates who have a 

term perinatally acquired WM injury, follow-up imaging may be indistinguishable from what 

would normally be called periventricular leucomalacia (PVL), an injury thought specific to 

the more preterm brain. Without knowledge of the clinical neonatal history, the injury may 

therefore be wrongly attributed to antenatal damage at an earlier gestation. However in an 

infant with signs of PVL, on imaging and/or clinically, who was born at term it is probably 

only reasonable to implicate perinatal events if there were neonatal symptoms such as 

encephalopathy or seizures. Focal infarction usually involves the territory of the middle 

cerebral artery, the left side being more commonly affected than the right. The outcome 

following an MCA infarct depends on the extent and sites involved. If there are abnormalities 

within the parenchyma, BGT and PLIC then the child is likely to develop a later hemiplegia‘ 

(89). 

Long term outcome in perinatal asphyxia: 

‗Neonates who survive severe HIE, the sequelae include mental retardation, epilepsy and 

cerebral palsy. Cerebral palsy can be in the form of hemiplegia, paraplegia or quadriplegia. 

These infants need to be referred to specialized clinics capable of providing coordinated 

comprehensive follow-up care‘. 
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‗The incidence of long term complications depends upon the severity of HIE. Upto 80% of 

neonates with stage 3 HIE die whereas rest 20% have neurological sequelae. Upto 80% of the 

neonates who survive severe HIE develop serious complications, 10-20% develop moderately 

serious disabilities, and upto 10% are normal. Among newborns who survive moderately 

severe HIE 30-50% may suffer from serious long term complications, and 10-20% with 

minor neurological morbidities. Neonates with mild HIE tend to be free from death or any 

neurological sequelae‘ (69, 70). 

‗Whole body hypothermia leads to combined end point of death or an IQ of <70 at 6 to 7 

years of age to be lower among neonates undergoing whole body hypothermia (47%) than 

those undergoing usual care‘ (62%) (71). 

‘Prognostic pointers/markers of mortality and neurological morbidity after perinatal 

hypoxic-ischemic insult: 

1. Clinical markers- seizure, requirement and duration of invasive ventilation, shock, 

higher mental function and consciousness and alertness level, time of onset of sleep 

wake cycling (SWC in < 36 hours indicate good prognosis) 

2. Cord blood parameters– especially pH, base deficit and lactate. Presence of 

metabolic acidosis indicate relatively long standing asphyxia (minutes to hours), 

while presence of respiratory acidosis in the absence of metabolic acidosis indicate 

acute asphyxia (minutes) as in cord prolapse, acute abruption of placenta etc. Cord 

blood gas abnormalities (pH <7 and base deficit of ≥ 16 mmol/l) have a good 

correlation with short term (mortality, HIE, IVH or PVL) and long term adverse 

outcomes (cerebral palsy). 

3. Resuscitation measures requirement initial clinical assessment (low extended 

Apgar score at 20 minutes or more, time to establish spontaneous respiration) 

4. Neonatal neurological examination (labeling moderate to severe HIE) – as per 

Sarnat and Sarnat classification or Levene classification, Thompson scoring and how 

these scoring improves or worsens over time with or without intervention. 

5. Brain neuroimaging - On USG hypoechoic areas can be seen in very severe cases 

(having large areas of infarction). It is also helpful in preterm neonates in detecting 

PVL and IVH during first week of life. MRI is the best imaging modality for 

determining prognosis in term neonates. Diffusion weighted MRI can detect 

abnormalities within 24 to 48 hours after birth whereas conventional MRI show 
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optimum results in later part of first week. An altered signal at the level of posterior 

limb of the internal capsule and abnormalities of the thalami and basal ganglia in term 

neonates and that of white and grey matter at term equivalent age in preterm neonates 

are strong predictors of subsequent risk of poor neurodevelopmental outcome (72). 

6. Other investigations (EEG, aEEG, evoked potentials like BERA). The prognosis is 

likely to be poor, if EEG shows any of the following: long periods of inactivity (>10 

seconds), brief period of bursts (< 6 seconds) with small amplitude bursts, inter-

hemispheric asymmetry and asynchrony, isoelectric and low voltage (<5 microvolts). 

On aEEG wide fluctuations in the amplitude with the baseline voltage dropping to 

near zero, peak amplitude < 5 millivolts and seizure spikes denote poor prognosis. 

*of the multiple prognostic test available, aEEG in the first 6 hours showed maximum 

sensitivity and specificity (93% and 90%, respectively) (73). 

7. Molecular markers of inflammation and tissue injury (raised CRP, interleukin levels 

in blood and CSF, raised markers of cardiac tissue (CK-MB) and renal tissue injury 

(urine output, NGAL, KIM-1 etc)‘ 

Table 2.7: Review of articles assessing cytokines in perinatal asphyxia and its 

subsequent neurodevelopmental outcomes: 

Indian literature (74) 

Study/Author/Year Objectives Markers Tool of 

assessment/Time 

of assessment 

Population 

studied 

Result Place 

‗Inflammatory mediators 

as predictors of outcome 

in perinatal asphyxia‘ 

Bharathi et al 

2014 

‗To identify 

biomarkers for 

neurone injury 

and outcome in 

perinatal 

asphyxia‘ 

‗IL-6, IL-

1b, IL-2, 

TNF-alpha 

in cord 

blood‘ 

Baroda 

developmental 

score at 6 months 

40 newborns 

with perinatal 

asphyxia and 40 

normal 

newborns as 

control 

‗Cytokine levels 

(IL-6, IL-1b) were 

significantly higher 

in perinatal 

asphyxia‘ 

Significant 

negative correlation 

with developmental 

score at 6 months 

JIPMER, 

India 
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Western literature (75-77) 

Author/ye

ar 

Case 

group 

Contr

ol 

group 

Marker

s 

Time of 

assessment 

Sensitivit

y  

Specificit

y  

PPV/NPV Results Place  

Caroline E. 

Ahearne et 

al 

2017 

69 babies 

with 

evidence 

of 

asphyxia at 

birth 

 Cord 

blood 

IL-16 

At birth sample 

taken; 

neurodevelopmen

tal assessment 

with BSID at 36 

to 42 months 

   ‗High cord 

blood IL-16 

were 

associated 

with 

severely 

abnormal 

neuro-

development

al outcomes 

at 3 years of 

age‘ 

Ireland  

Bajnok et 

al 

2017 

28 

newborns 

with 

moderate 

to severe 

birth 

asphyxia 

requiring 

therapeutic 

hypothermi

a 

 IL-1b, 

IL-6, 

TNF-

alpha, 

TGF-b 

Between 3 to 6 

hours, at 24 

hours, at 72 

hours, 1 week, 

and 1 month of 

life 

   ‗IL-1b at 6 

hours can 

predict 

severity of 

insult, at 1 

month level 

of TNF-

alpha was 

higher in 

severe 

group, IL-6 

value was 

high at 1 

week but 

normalised 

by 1 month 

in moderate 

asphyxia, 

intracellular 

TGF-b 

levels begins 

to rise from 

24 hours 

inwards in 

the moderate 

group‘ 

Hungar

y  

Boskabadi 

et al 

2016 

38 

uninfected 

infants 

with 

perinatal 

47 

healthy 

infants 

UL-1b, 

IL-6 

At birth IL-1b – 

71% 

IL-6 80% 

IL-1b – 

1.89%, 

 IL-6 – 

 ‗Simultaneo

us 

evaluation of 

of IL-Ib and 

IL6 can 

Iran 
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asphyxia 6.81% improve the 

sensitivity of 

early 

diagnosis of 

perinatal 

asphyxia‘ 

Boskabadi 

et al 

2010 

37 

uninfected 

infants 

with 

perinatal 

asphyxia 

45 

healthy 

infants 

IL-6 At birth, 24 hours 

and 48 hours post 

delivery 

94.5% 97.7% 97%/95% ‗IL-6 serum 

is useful 

predictors 

for the 

outcomes of 

HIE and 

intensity of 

perinatal 

asphyxia‘ 

Iran 

     93.7% 81.5%    

     88.2% 96.9% 88.2%/96.9

% 

  

Boskabadi 

et al 

2010 

38 

uninfected 

infants 

with 

perinatal 

asphyxia 

41 

healthy 

infants 

IL-6 At birth, 24 and 

48 hours post 

delivery 

77% 38% 4.71%/4.78

% 

‗IL-1b 

serum is 

predictor of 

term 

neurological 

consequence

s and 

intensity of 

perinatal 

asphyxia‘ 

Iran 

     7.85% 78%    

Chiese et al 

2003 

50 

uninfected 

infants 

with 

perinatal 

asphyxia 

113 

healthy 

infants 

IL-6 At birth, 24 hours 

and 48 hours post 

delivery 

80.9% 70.8%  ‗IL-6 

assessment 

in umbilical 

cord is 

useful in 

early 

diagnosis of 

infants at 

high risk of 

brain 

damage and 

adverse 

consequence

s‘ 

Italy 

Paliwal et 50 infants 

with 

100 

healthy 

IL-6 First and 3rd day    ‗IL-6 is 

increased 

India 
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al 

2014 

perinatal 

asphyxia 

infants of life after 

asphyxia at 

birth which 

is associated 

with severity 

of HIE and 

poor 

outcomes‘ 

Silveira et 

al 

2003 

15 infants 

with HIE 

20 

healthy 

infants 

IL-6 in 

CSF 

48 hour post birth    ‗IL-6 and 

TNF –α 

levels are 

more in term 

infants or 

HIE  than 

with that in 

healthy 

infants‘ 

Brazil 

Oygur et al 

1998 

19 infants 

(14 with 

abnormal 

developme

nt and 5 

infant 

deaths) 

11 

healthy 

infants 

IL-1b in 

plasma 

and 

CSF 

    ‗IL-1b is 

associated 

with CNS 

damage after 

hypoxia and 

can be 

useful 

predictor of 

HIE‘ 

Turkey 

El Farargy 

et al 

2014 

27 infants 

with 

evidence 

of HIE 

25 

healthy 

infants 

IL-6 12 hours post 

birth 

   ‗The 

assessment 

of IL-6 

levels may 

be useful in 

early 

diagnosis of 

perinatal 

asphyxia‘ 

Egypt  

Shang et al 

2014 

74 infants 

with HIE 

74 

healthy 

infants 

IL-6     ‗High levels 

of IL-6, 

TNF-alpha 

and CRP 

was 

observed in 

neonates 

with HIE‘ 

China  

Skouteli et 

al 

29 infants 

with 

perinatal 

28 

healthy 

UL-1b 

and IL-

24 hrs, 3rd day, 7th 

day 

   ‗Increased 

levels of 

pro-

Greece  
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2001 asphyxia infants 6 serum inflammator

y cytokines 

in neonates 

with 

asphyxia is 

indicative of 

future 

neurological 

disorders‘ 

Martin-

Ancel et al 

1997 

5 infants 

with brain 

injury 

symptoms 

14 

healthy 

infants 

IL-6 8 and 90 hours 

after delivery 

   ‗Increase in 

IL6 in CSF 

in perinatal 

asphyxia is 

associated 

with severe 

HIE, brain 

damage and 

neurological 

outcome‘ 

Spain  

YH Zhou 

et al 

2004 

50 infants 

with 

perinatal 

asphyxia 

20 

healthy 

infants 

IL-6 1, 3 and 7 day of 

life 

   ‗IL-6 level 

increases in 

neonatal 

asphyxia‘ 

China  

Alsulaiman

i et al 

2015 

29 infants 

with HIE 

55 

healthy 

infants 

IL-6 At birth, 24 hours 

and 72 hours of 

life 

   ‗Serum 

levels of IL-

1, IL-6, 

TNF-alpha 

increases in 

neonates 

with HIE‘ 

Saudi 

Arabia  

 

Importance of cytokine assessment in perinatal asphyxia: 

Cytokine cascade is responsible for inflammatory response leading to disruption of blood 

brain barrier and production of secondary insult in neonatal brain because of various cellular 

reactions in hypoxic-ischemic insult. So their quantitative pattern will tell about the future 

neurodevelopment outcome. 
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3. GAPS IN KNOWLEDGE AND RATIONALE 

What is known till now? 

1. There is rise in levels of all cytokines in acute perinatal hypoxic ischemic insult. 

2. Sepsis also causes rise in levels of cytokines. 

3. Cord blood cytokine has some correlation with long term neurodevelopmental 

outcome. 

4. Therapeutic hypothermia causes decrease in release of these cytokines. 

 

Gaps in knowledge: 

1. Most of the previous studies correlating cytokines levels with neurodevelopmental 

outcome took serum samples at single time point (either cord blood or early neonatal 

period). No study followed cytokine pattern over a period of time to look for trend in 

different grades of asphyxia and how their value changes over a span of time with 

presence/absence of sepsis. 

2. No study correlating cytokine pattern with neuroimaging (MRI grades of perinatal 

asphyxia injury). 

3. Limited data on intact cord resuscitation present, its impact on cytokine pattern, 

asphyxial status and neurodevelopmental outcome is a field of interest yet to be fully 

explored. 

 

What is new in this study? 

1. We will try to correlate the cytokine pattern with neurological status monitored at 

various time interval in early infantile period with HNNE (in neonatal period) or 

HINE (beyond 2 months of age). 

2. We will also assess the role of neonatal sepsis in modifying the cytokine pattern and 

clinical outcome 

3. We will try to correlate the cytokine pattern with the grade and severity of 

neurological lesions seen on MRI brain. 

4. Our study will be the first prospective cohort study correlating cytokine pattern with 

level of perinatal asphyxia in term newborns in Indian setting. 
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4. RESEARCH QUESTION 

Is there any correlation between the cytokine levels (IL-6, IL-1 beta), CRP and in newborns 

having perinatal asphyxia with moderate to severe HIE and their neurodevelopmental 

outcome at 3½ months of age? 

 

 

AIMS AND OBJECTIVES 

 

Primary objective: 

To correlate cytokine pattern with neurodevelopmental assessment at 3½ months of age(using 

Hammersmith Infant Neurological Examination – HINE). 

 

Secondary objectives: 

1. To find association of cytokine pattern with in-hospital neonatal mortality. 

2. To find association of cytokine levels with degree of perinatal asphyxia 

3. To correlate cytokine pattern with neurodevelopment status at discharge (using 

Hammersmith neonatal neurological examination - HNNE). 

4. Role of neonatal sepsis in modifying the cytokine pattern and the clinical outcome. 

5. Correlation between cytokine pattern and neurological lesions seen on MRI brain 

done between day 5 to 21`of life. 
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5. MATERIALS AND METHODS 

5.1: Methodology 

Study Design: A prospective cohort study.  

Study Setting: Department of Neonatology & Department of Obs. & Gynaecology, All India 

Institute of Medical Sciences, Jodhpur (Rajasthan), India. 

Study Period: January 2021 to December 2022. 

Screening population of interest in labour room: Inborn term newborns (≥37 week period 

of gestation) with moderate to severe perinatal asphyxia as defined by NNPD Network 

(APGAR of ≤6 and ≤3at 1 minute of life respectively) (78) were screened and their cord 

blood sample were taken and stored for cytokines and cord blood gas analysis was done. 

Newborns were further followed closely for any evidence of moderate to severe hypoxic 

ischemic encephalopathy (HIE) to ascertain if baby fulfils the eligibility criteria as follows: 

Inclusion Criteria: Inborn term newborns (≥37 week period of gestation) with perinatal 

asphyxia with evidence of moderate to severe HIE as per the following criteria (79, 80): 

Table 5.1: Biochemical Criteria for Neonates with Eligibility for Inclusion in moderate 

to severe HIE 

 

 

 

Biochemical Criteria 

 Blood gas within 1st hour of life 

o (Cord, ABG, CBG, VBG) 

pH ≤ 7 OR base deficit ≥ 16 

 Additional Criteria 

o If NO blood gas result available 

o OR 

o 1st hour gas pH is between 7.01-7.15 

o OR 

o Base deficit 10-16 

o AND both of the following 

o 10 min Apgar ≤ 5 OR assisted ventilation at birth continued 

for ≥ 10 minutes 

 Not limited to intubation and mechanical ventilation, may 

include CPAP 

o An acute perinatal event:  

 Late and/or variable decelerations, 

 Cord prolapse/rupture 

 Uterine rupture 

 Maternal trauma, hemorrhage, cardiorespiratory arrest 

 Shoulder dystocia 

 Nuchal cord 

 Other event leading to occurrence of hypoxia 
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 Once these criteria were met, all infants underwent a standardized neurologic 

examination.  

 Infants were candidates for the study when encephalopathy or seizures were present.  

 Encephalopathy was defined as the presence of one or more signs in at least three of the 

following six categories: level of consciousness, spontaneous activity, posture, tone, 

primitive reflexes (suck or Moro), and autonomic nervous system (pupils, heart rate, or 

respiration).  

 The number of moderate or severe signs determined the extent of encephalopathy as 

defined by modified Sarnat staging; if signs of moderate and severe encephalopathy were 

found to be equally distributed, then the labeling was based upon level of consciousness. 

 

Table 5.2: Criteria for defining moderate and severe encephalopathy as per modified 

Sarnat staging 

Category Moderate encephalopathy Severe encephalopathy 

Level of 

consciousness 
Lethargic Stupor or coma 

Spontaneous activity Decreased activity No activity 

Posture 
Distal flexion, complete 

extension 
Decerebrate 

Tone Hypotonia (focal or general) Flaccid 

Primitive reflexes 

Suck 

Moro 

 

Weak 

Incomplete 

 

Absent 

Absent 

Autonomic system 

Pupils 

 

Heart rate 

Respiration 

 

Constricted 

 

Bradycardia 

Periodic breathing 

 

Deviated, dilated or non 

reactive to light 

Variable 

Apnea 

 

Exclusion Criteria (any of the under mentioned): 

1. Major congenital malformations/chromosomal anomalies. 

2. Outborn neonate 
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5.2 PLAN OF STUDY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: Flow diagram of the proposed protocol for this study 

 

 

Inborn neonates 

Blood samples will be collected for cytokines 

Yes  

Discharge  

Shift to NICU for treatment as per standard protocol 

Screened population 

Fulfilling criteria – Enrolled in labour room and 

cord blood sample taken 

MRI Brain as per protocol 

Newborn assessment till 6 hours – fulfilling the 

criteria of inclusion 

No  

Excluded from the study 

Death 

Lost to follow-up 

Neurodevelopmental assessment at 3 months of age using HINE tool 

Not fulfilling the criteria - Excluded from study  
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Enrolment of the test sample: Newborns were enrolled post screening and consent from the 

parents/guardian. Detailed maternal history of any infection/antepartum asphyxia was noted.  

After delivery Apgar was assessed at 1 minute of life. If it was ≤6, cord sample was taken and 

stored. Newborn was assessed over next 6 hours for evidence of moderate to severe birth 

asphyxia. Newborns showing evidence of moderate to severe birth asphyxia were enrolled in 

the study and were shifted to NICU for further intervention. Blood samples for cytokines 

assessment were taken at various time intervals as planned till 72 hours of life (details 

mentioned below) and stored. Newborns enrolled in study were managed as per the standard 

protocol and this study by no means affected their management as per the standard protocol. 

Hammersmith neonatal neurological examination (HNNE) was performed at the time of 

discharge. These newborns were followed in high risk clinic and newborn‘s 

neurodevelopmental status was re-assessed at 3½ months of age using Hammersmith infant 

neurological examination (HINE) tool. For every newborn enrolled in the study with 

evidence of moderate to severe perinatal asphyxia, MRI was done between day 5 and 21 as 

per the current protocol. 

Enrolment of controls: From the inborn neonates, healthy controls without any evidence of 

birth asphyxia and matched for gestational age, weight and sex were enrolled in the study 

after obtaining written informed consent from the parent/guardian. Blood samples for 

cytokines assessment were taken as planned in the protocol. Neurodevelopmental assessment 

was done at 3½ months. 

 

Samples taken: 

Time point of sampling** Investigations done Blood volume required 

Cord blood* IL-6, IL-1b 1 ml 

Between 2 to 6 hours of life 

(before starting therapeutic 

hypothermia) 

IL-6, IL-1b 1 ml 

At 24 +/- 2 hours of life IL-6, IL-1b 1 ml 

At 72 +/-2 hours of life IL-6, IL-1b 1 ml 

*cord blood sampling during labour room primary enrolment was as per the standard 

departmental protocol of AIIMS Jodhpur and there was no deviation or compromise in 

treatment or resuscitation due to this research. 

**the timing of these samplings was merged with the timings of the routine clinical sampling 

to avoid unnecessary pricks to the newborn. To avoid additional pricks, samples were drawn 

from arterial line, if present. 

. 
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Neurodevelopmental assessment 

At 3½ month of age using Hammersmith Infant Neurological examination (HINE) – done by 

thesis candidate(trained by guide to perform Hammersmith Neurodevelopmental assessment 

using HNNE and HINE at various time points as planned in study) 

 

Sample collection: Samples were collected in one plain vial (1 ml) at planned intervals. 

Sample storage: Samples were stored in deep freezer post centrifugation and separation of 

serum/plasma at -80 degree Celsius in department of Biochemistry at AIIMS, Jodhpur. 

Sample processing: Samples were frozen at -80
o
C and IL-6 was assessed later using 

chemiluminiscence technique based on ELISA principle and IL-1β samples were analysed 

using kits based on flow cytometry technique. 

Sepsis criteria: Neonates with maternal risk factors or clinical features suggestive of sepsis 

were worked up for sepsis, which included blood culture, micro ESR, CRP/PCT, 

immature/total neutrophil ratio and total leucocyte count (TLC). A neonate was considered to 

have sepsis if blood culture was positive or had clinical parameters suggestive of sepsis along 

with two positive screening tests (micro ESR >15 mm/h, CRP >10 mg/dl, immature/total 

neutrophil ratio >0.2, TLC <5000). 

Follow up visits: Enrolled babies were reviewed at discharge and 3½ months of age. 

Detailed neurodevelopmental assessment was done using Hammersmith assessment tool 

(HNNE & HINE at discharge and 3½month respectively).  

MRI brain: All the neonates with evidence of moderate to severe HIE enrolled in study 

underwent MRI brain imaging as planned between initial 5 to 21 days. 

 

5.3 The following outcomes were studied: 

Primary outcome: To find correlation between IL-6 at 24 hours of age with 

neurodevelopmental assessment done at 3½ months of age using Hammersmith Infant 

Neurological Examination – HINE (HINE assessment was done by thesis candidate for every 

infant enrolled in study). 

Secondary outcome:  

1. To find mean difference in cytokine levels between infants who died as compared to 

infants who survived among infants with moderate to severe perinatal asphyxia. 

2. To find mean difference between cytokine levels with degree of perinatal asphyxia. 

3. To find correlation coefficient between cord blood cytokines (IL-6, IL-1β) with 

neurodevelopmental assessment done at discharge using HNNE. 
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4. To find correlation coefficient between cord blood cytokine (IL-6, IL-1β) with 

neurodevelopmental status done at 3½ month of age using HINE. 

5. To find correlation coefficient between cytokine levels (IL-6, IL-1β) at 24 hours and 

neurodevelopmental assessment at discharge using HNNE. 

6. To find correlation coefficient between cytokine levels (IL-6, IL-1β) at 2-6 hours, 24+/-2 

hours and 72+/-2 hours and neurodevelopmental assessment done at discharge and 3½ 

months using HNNE and HINE respectively. 

7. To find the role of neonatal sepsis in modifying the cytokine pattern and the clinical 

outcome 

8. To find correlation coefficient between cytokine pattern and neurological lesions seen on 

MRI brain in newborns with perinatal asphyxia with moderate to severe HIE. 

9. Receiver operating characteristic (ROC) curve will be plotted to determine sensitivity and 

specificity of interleukin (IL) levels in predicting adverse outcome. 

 

5.4 Sample size calculation: 

Assuming a correlation coefficient (r) between cytokine (IL-6) levels with optimality score of 

Hammersmith infant neurological examination (HINE) at 6 months to be -0.4 [74] with alpha 

error of 5% and power of 80%, the sample size of 47 was planned initially. Assuming 15% in 

hospital mortality with 15% lost to follow up rate, the total calculated test sample size was 

67. 

Total control sample of 33 were enrolled in the study as planned.  

Being time driven study, convenient sample size was taken as it was difficult to meet required 

number of samples in the given time period and all eligible newborns were enrolled as cases 

and all enrolled cases were followed till 31/2 months of age. 
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6. STATISTICAL ANALYSIS 

 

Basic demographics were expressed as percentages for categorical variables and continuous 

variables as mean (SD) for normally distributed data on the Shapiro Wilk test and as median 

(1st, 3rd quartile) for skewed distributions. Categorical variables were compared between 

groups by chi-square test or Fisher‘s exact test as applicable. Normally distributed continuous 

variables were compared by Students t-test and skewed data by Mann-Whitney U test. 

Correlation coefficient were calculated with either Pearson correlation coefficient or 

Spearman correlation coefficient as per distribution of data. Subsequently receiver operator 

curve (ROC) was made and a cutoff was derived which gives best combination of sensitivity 

and specificity. Statistical significance was set at P < 0·05 with two-tailed testing. Whole data 

was analyzed using SPSS version 23.0 statistical software for Windows. 
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7. ETHICAL JUSTIFICATION 

 

This study was undertaken only after obtaining ethical clearance from the Institutional Ethics 

Committee.  

Subjects were enrolled only with the written informed consent from legally authorized 

representative (LAR) (consent form enclosed).  

They were provided detailed information about the nature and purpose of study prior to 

enrollment.  

Confidentiality of the records was maintained.  

Data was collected as per prior set case record proforma. 

Participation in, or withdrawal from this study had no bearing on the treatment being offered 

to the child. 
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8. RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.1: Flow of participants in this study 

Inborn neonates  

Blood samples collected for cytokines (19) 

Yes (30) 

Discharge (18) 

Shift to NICU for treatment as per standard protocol (30) 

Screened population (258) 

APGAR < 7 @ 1 min; Fulfilling criteria – Enrolled in 

labour room and cord blood sample taken (53) 

MRI Brain as per protocol (18); Normal (8), abnormal (10) 

Newborn assessment till 6 hours – fulfilling the 

criteria of inclusion as perinatal asphyxia 
No (23) – 

Excluded 

Peripartum 

depression 

Death (1) 

Lost to follow-up (0) 

Neurodevelopmental assessment at 31/2 months of age using HINE tool (51) 

Not 

fulfilling 

the criteria 

(172) - 

Excluded  

Categorized as per degree of encephalopathy (based on modified Sarnat staging) 

Neurodevelopmental assessment using HNNE (18) 

Controls (33); APGAR >7, 

no resuscitation 

Blood samples collected 

cytokines (33) 

HNNE assessment at 

discharge (33) 

HIE stage 1 (11) – excluded HIE stage 2 (15), HIE stage 3 (4) – included in study 
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Among the 19 infants enrolled in the asphyxia group, 1 infant died during NICU stay on day 

2 of life. Remaining 18 neonates in the asphyxia group and all 33 of the normal infants were 

followed till 31/2 months of age with no loss to follow-up. 

The interleukins were analysed at predefined time intervals for all infants from both the 

group. Neurodevelopmental follow-up of 18 infants in asphyxia group and 33 infants in 

control group was done at 3.5 months of age using HINE (Hammersmith infant 

neurodevelopmental examination). 

 

8.1 BASELINE CHARACTERISTICS 

Table 8.1: Demographic details and maternal baseline parameters  

Parameter Asphyxia group 

(n=19) 

Normal neonates 

(n=33) 

p value 

Age of mother (years)  28.5 +/- 7.2 26.0 +/- 3.9 0.112 

Booked and supervised 11 (57.9) 19 (57.6) 1.0 

Gravid status (Primigravida) 12 (63.2) 12 (36.4) 0.08 

Socioeconomic status of family 

Lower class 

 

4 (21.1) 

 

7 (21.2) 

 

1.000 

Fetus number 

Twins 

 

5 (26.3) 

 

0 (0) 

 

0.004* 

Past obstetric history 

Still born 2 (10.5) 0 (0) 0.129 

Abortion 3 (15.8) 8 (24.2) 0.726 

Maternal medical disorders 

Thyroid disorder 3 (15.8) 3 (9.1) 0.656 

Chronic hypertension 2 (10.5) 0 (0) 0.129 

Diabetes  1 (5.3) 0 (0) 0.365 

Others 2 (10.5) 2 (6.1) 0.617 

Obstetrics issues 

Anemia 6 (31.6) 1 (3) 0.07 

GDM 2 (10.5) 4 (12.1) 1.0 

Gestational hypertension 3 (15.8) 3 (9.1) 0.656 

Respiratory illness (ARDS etc.) 2 (10.5) 0 (0) 0.129 

Rh negative pregnancy 2 (10.5) 1 (3) 0.546 

Liver disease (IHCP) 0 (0) 3 (9.1) 0.291 

Data are represented as n (%), Mean+/-S.D. n (%) denotes the number of total subjects with 

their percentage in brackets.
 
Fischer exact test is applied for significance. P-value <0.05 

considered significant and denoted with *
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The baseline parameters revealed that there was no statistically significant difference between 

the two groups in terms of maternal age, parity, socioeconomic status, ANC check-up, 

previous still-born/abortions, and gestational age.  

 

Table 8.2: Maternal obstetrics parameters comparison between asphyxia and healthy 

control infants 

Parameter Asphyxia group 

(n=19) 

Normal neonates 

(n=33) 

p value 

Maternal Hb (g/dL) 11 +/- 1.5 11.8 +/- 1.3 0.056 

Maternal TLC (X 10
3
/micro L) 9.51 +/- 1.38 9.79 +/- 4.08 0.687 

Maternal TSH (mIU/L) 1.93 +/- 0.55 2.2 +/- 1.0 0.350 

Weight gain during pregnancy (kg) 11 +/- 1.3 11.09 +/- 1.20 0.096 

Antenatal progesterone given 0 (0) 1 (3) 1.000 

Antenatal steroids given 1 (5.3) 1 (3) 1.000 

Antenatal MgSO4 given 2 (10.5) 0 (0) 0.129 

Antepartum hemorrhage 1 (5.3) 0 (0) 0.365 

Data are represented as n (%), Mean+/-S.D. n (%) denotes the number of total subjects with 

their percentage in brackets. 

 

Table 8.3: Peripartum characteristics of study population 

Parameter Asphyxia group 

(n=19) 

Normal 

neonates 

(n=33) 

p-value 

Induction done 

Augmentation done 

6 (31.6) 

6 (31.6) 

10 (30.3) 

10 (30.3) 

1.00 

1.00 

Meconium-stained liquor 4 (21.1) 1 (3) 0.054 

Other intrapartum parameters 

Maternal fever 

Foul smelling liquor 

Clinical chorioamnionitis 

 

1 (5.3) 

0 

1 (5.3) 

 

0 (0) 

0 

0 (0) 

 

0.365 

1.00 

0.365 

Antenatal risk factor for infection 1 (5.3) 0 (0) 0.365 

CTG decelerations 34 11 0.002* 

CTG decelerations type 

No  

Early 

Variable 

Late 

 

4 (21.1) 

2 (10.5) 

7 (36.8) 

6 (31.6) 

 

24 (72.7) 

9 (27.3) 

0 (0) 

0 (0) 

 

Mode of delivery 

Spontaneous vaginal 

Induced vaginal 

Vaginal operative (forceps, vacuum 

 

1 (5.3) 

0 (0) 

5 (26.3) 

 

13 (39.4) 

8 (24.2) 

0 (0) 
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assisted) 

Elective LSCS 

Emg. LSCS 

0 (0) 

13 (68.4) 

8 (24.2) 

4 (12.1) 

LSCS anaesthesia used 

Spinal 9 (47.4) 12 (36.4) 0.37 

General 4 (21.1) 0 0.006* 

Opioids before clamping 5 (26.3%) 0 0.004* 

Data are represented as n (%), Mean+/-S.D. n (%) denotes the number of total subjects with 

their percentage in brackets. P-value <0.05 considered significant and denoted with * 

 

Maternal hematological & biochemical parameters, medical and obstetric history were also 

not statistically different among two groups. 68.4% of the fetus in asphyxia group had 

variable or late decelerations on CTG. 4 neonates (21.1%) in the asphyxia group had 

meconium stained liquor as compared to 1 in healthy control group. 1 case in asphyxia group 

had clinical evidence of chorioamnionitis. Asphyxial group had higher number of twin 

deliveries and emergency LSCS and 4 neonates (21.1%) were delivered under general 

anesthesia in asphyxia group because of need of urgent intervention whereas 5 neonates 

(26.3%) were born to mother already on opioid medication (sedation and analgesia) because 

of maternal indication. 

 

Table 8.4: Neonatal characteristics of study population 

Parameter Asphyxia group 

(n=19) 

Normal neonates 

(n=33) 

p value 

Birth weight (kg) 2.83 +/- 0.43 2.98 +/- 0.38 0.234 

Length (cm)  48.7+/- 2.1 49.3 +/- 1.53 0.263 

OFC (cm)  33.5 +/-1.5 34.2 +/- 0.98 0.071 

Gestational age (days) 268.5 +/- 10.3 270 +/- 7.3 0.586 

Gender (male) 12 (63.2) 16 (48.5) 0.391 

SGA  4 (21.1) 7 (21.2) 1.00 

Cord TSH (mIU/L) 10.1 (7.35, 29.2) 5.9 (4.7, 10.3) 0.012* 

Data are represented as n (%), Mean+/-S.D. n (%) denotes the number of total subjects with 

their percentage in brackets; TSH values represented as median, interquartile: M (Q1, Q3). 

Significance calculated by student t-test and Mann-Whitney U test for parametric and non-

parametric data respectively. 

p-value <0.05 considered significant and denoted with * 

 

Infants born in both the group had statistically insignificant difference in gender, birth 

weight, length and OFC. Cord TSH levels were significantly higher in asphyxia group as 

compared to controls. 
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Table 8.5: Resuscitation parameters of the study population 

Parameter Asphyxia group  

(n = 19) 

Normal neonates  

(n =33) 

p-value 

1 minute 

APGAR score 

Expanded APGAR score 

Combined APGAR score 

 

2.4 +/- 1.54 

3.73 +/- 0.8  

6.2 +/- 1.87 

 

8.2 +/- 0.48 

7 +/- 0  

15.2 +/- 0.48 

 

0.0001* 

0.0001* 

0.0001* 

5 minute 

APGAR score 

Expanded APGAR score 

Combined APGAR score 

 

4.68 +/- 1.52  

3.73 +/- 1.1  

8.42 +/- 2.26 

 

9 +/- 0 

7 +/- 0 

16 +/- 0 

 

0.0001* 

0.0001* 

0.0001* 

10 minute 

APGAR score 

Expanded APGAR score 

Combined APGAR score 

 

6.1 +/- 1.55 

3.78 +/- 1.08  

9.89 +/- 2.23 

 

9.6 +/- 0.49 

6.87 +/- 0.48  

16.48 +/- 0.79 

 

0.0001* 

0.0001* 

0.0001* 

Blood gas parameters 

Cord pH 

Cord base deficit (mmol/L) 

Cord lactate (mmol/L) 

Cord CO2  (mm Hg) 

 

6.95 +/- 0.14  

15.53 +/-  4.7 

10.02 +/- 3.59 

78.08 +/- 20.03  

 

7.35 +/- 0.05  

4.3 +/- 1.16  

3.18 +/- 1.03 

41.4 +/- 3.8  

 

0.0001* 

0.0001* 

0.0001* 

0.0001* 

Time taken to achieve pre-

ductal SpO2 ≥90% (min) 

14.94 +/- 6.47 10.06 +/- 3.88 0.006* 

Time to spontaneous breathing 

(sec) 

289.7 +/- 69.2 7.4 +/- 6.9 0.0001* 

Data are represented as Mean+/-S.D. p-value <0.05 considered significant and denoted with 

* 

 

The APGAR scores and cord blood gas parameters were significantly lower in the asphyxia 

group when compared to controls. Time required to start of spontaneous breathing and 

achieving ≥90% pre-ductal saturation was significantly higher in asphyxia group. 

 

Table 8.6: Baseline details of cases of perinatal asphyxia enrolled in study 

Encephalopathy categorization (n = 19) 

HIE stage 2 (moderate encephalopathy) 15 (78.9) 

HIE stage 3 (severe encephalopathy) 4 (21.1) 

Cases received therapeutic hypothermia out of HIE 2 and 3 (n = 19) 

HIE 2  

HIE 3  

15/15 (100) 

2/4 (50) 

Evidence of clinical seizure 4 (21.1) 
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EEG abnormality 5 (26.3) 

Maximum resuscitation required in labour room  

 HIE stage 2 

(n = 15) 

HIE stage 3 

(n = 4) 

PPV 15 (100) 4 (100) 

Invasive ventilation 8 (53.3) 3 (75) 

Chest compression 1 (6.6) 1 (25) 

IV epinephrine 1 (6.6) 0 

IV fluids 0 0 

Evidence of sepsis in cases  - 4 (21.05) 

Meningitis 0 

Evidence of Intracranial hemorrhage in cases (n = 19) 

Overall  

Intra-parenchymal  

Other (SDH/EDH etc)  

Intra-ventricular  

5 (26.3) 

2 (10.5) 

3 (15.9 ) 

1 (5.3) 

Evidence of shock in cases in initial 72 

hours  

5 (26.3) 

Complications during initial management 

in NICU 

HIE stage 2 

(n = 15) 

HIE stage 3 

(n = 4) 

SIADH 4 (26.6) 1 (25) 

AKI  6 (40) 2 (50) 

Raised ICP 3 (20) 2 (50) 

Deranged blood sugars 1 (6.6) 0 (0) 

Elevated CK-MB  15 (100) 4 (100) 

Transaminitis 9 (60) 3 (75) 

Data are represented as n (%), n (%) denotes the number of total subjects with their 

percentage in brackets 

 

In asphyxia cases group 15 (78.9%) and 4 (21.1%) infants were labeled as HIE-2 and HIE-3 

respectively. Only 2 (50%) infants in the HIE-3 group received therapeutic hypothermia in 

view of persistence of hemodynamic instability in rest 2 cases. 11 (57.8%) and 2 (10.5%) of 

infants required invasive ventilation and chest compression respectively during initial 

resuscitation. 4 (21.05%) infants had evidence of early onset neonatal sepsis and 5 (26.3%) 

required vasopressor support for shock in asphyxia group. 5 (26.3%) neonates had evidence 

of intracranial hemorrhage noticed on imaging. 
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8.2: Primary and secondary outcome measurements: 

Table 8.7: Comparison of interleukin in asphyxia and normal neonates at various time 

points 

Parameter Asphyxia group (n= 19) Normal neonates (n = 33) p-value 

IL-6 (pg/ml) 

Cord  

6 hours 

24 hours 

72 hours 

 

257.1 (44.5, 697.9) 

116.3 (48.7, 434.2) 

170.1 (59.6, 232.1) 

56.5 (14.6, 102.7) 

 

59.9 (33.5, 156.7) 

29.9 (15.4, 57.9) 

19.1 (11.7, 25.9) 

5.3 (3.85, 9.5) 

 

0.079 

0.001* 

0.0001* 

0.0001* 

IL-1β 

(pg/ml) 

Cord  

6 hours 

24 hours 

72 hours 

 

17.9 (7.8, 45.6) 

29.8 (12.3, 65.9) 

49.8 (19.4, 132.2) 

22.2 (5.7, 66.8) 

 

12.2 (0.91, 56.91) 

9.7 (3.99, 22.8) 

6.9 (2.55, 13.8) 

2.09 (0.56, 5.55) 

 

0.126 

0.001* 

0.0001* 

0.0001* 

1 infant died at 24 hours of life in asphyxia group, so 72 hours analysis consists of 18 infant’s 

data in asphyxia group. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted with *.  

 

IL-6 and IL-1β values were taken at different time points post delivery in both groups. 

Statistically significant difference was found in IL-6 and IL-1βvalues done at 6 hours [IL-6 

(p-value = 0.001, r = 0.462);IL-1β (p-value = 0.001, r = 0.471)], 24 hours [IL-6 (p-value = 

0.0001, r = 0.794); IL-1β (p-value = 0.0001, r = 0.682)] and 72 hours [IL-6 (p-value = 

0.0001, r = 0.702); IL-1β (p-value = 0.0001, r = 0.648)]of life between the two groups. 

 

Table 8.8: Cytokine pattern variation with death in perinatal asphyxia group 

Parameter Death  (n = 1) Alive  (n = 18) p-value 

IL-6 (pg/ml) 

0 hours 

6 hours 

24 hours 

72 hours 

 

257.1 

1734.4 

2789.4 

death 

 

260.5 (44.5, 697.9) 

103.9 (48.7, 244.5) 

134.4 (59.6, 203.9) 

56.5 (14.6, 102.7) 

 

1.000 

0.144 

0.100 

- 

IL-1β (pg/ml) 

0 hour 

6 hours 

24 hours 

72 hours 

 

17.88 

364.4 

531.8 

death 

 

16.99 (7.8, 45.6) 

27.5 (12.3, 57.8) 

48.8 (19.4, 84.5) 

22.2 (5.7, 66.8) 

 

1.000 

0.201 

0.201 

- 

Only 1 infant died, so in that group median, IQR etc. is not available. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant.  
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Out of 19 neonates with asphyxia, 1 neonate had severe asphyxia with history of meconium 

stained liquor with severe secondary PPHN due to meconium aspiration syndrome who died 

at 24 hours of life. There was a progressive increase in cytokines (IL-6) from 6 hours 

onwards, though not statistically significant in the cytokines level in neonate who died as 

compared to other neonates with asphyxia who remained alive till follow-up. 

 

Table 8.9: Comparison of cytokine pattern with severity of asphyxia (HIE 2 Vs HIE 3) 

Parameter  HIE -2 (n =15) HIE -3 (n =4) p-value 

IL-6 (pg/ml) 

Cord  

6 hours 

24 hours 

72 hours 

 

296 (65.5, 836.3) 

116.3 (60, 244.5) 

170.1 (59.6, 203.9) 

44.2 (10.6, 167.1) 

 

130.2 (2.1, 477.5) 

217.5 (0.5, 1084.3) 

217.8 (64.5, 1573.2) 

69 (#) 

 

0.230 

0.689 

0.617 

0.953 

IL-1β (pg/ml) 

Cord  

6 hours 

24 hours 

72 hours 

 

22.3 (9.1, 45.6) 

25.2 (9.4, 65.9) 

47.8 (19.4, 78.9) 

12.6 (4.5, 65.9) 

 

11.7(4.1, 82.6) 

46.2 (33.95, 205.8) 

449.3 (188.3, 788.4) 

71.9 (#) 

 

0.317 

0.424 

0.134 

0.110 

1 neonate died at 24 hours in HIE-3 group. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant.  

# Q1, Q3 are not measurable as 1 neonate died, only 3 neonate left in that group at 72 hours 

of life 

 

There was a progressive rise in both interleukins (IL-6 and IL-1β levels) in HIE stage 3 

neonates and this progressive increase was predominant in neonate with HIE 3 not received 

therapeutic hypothermia eventually succumbing to illness at 24 hours of life. Though the data 

was not statistically significant the p-value was progressively decreasing in IL-1βfrom 24 

hours onwards with a better sample effect size. 

 

Table 8.10: Correlation of cytokines at various time points with HNNE optimality score 

and optimality status at discharge from NICU 

 Total optimality score (HNNE) Suboptimality status (HNNE) 

Parameter Correlation coefficient 

(ρ) 

p-value Correlation coefficient 

(ρ) 

p-value 

IL-6 

cord 

6 hours 

 

-0.239 

-0.330 

 

0.092 

0.018* 

 

0.223 

0.281 

 

0.116 

0.046* 
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24 hours 

72 hours 

-0.786 

-0.735 

0.0001* 

0.0001* 

0.651 

0.561 

0.0001* 

0.0001* 

IL-1β 

cord 

6 hours 

24 hours 

72 hours 

 

-0.280 

-0.380 

-0.602 

-0.617 

 

0.046* 

0.006* 

0.0001* 

0.0001* 

 

0.190 

0.384 

0.676 

0.649 

 

0.183 

0.005* 

0.0001* 

0.0001* 

1 neonate died at 24 hours of life in asphyxia group, so asphyxia group left with 18 neonates 

for follow-up. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

IL-6 values at 6 hours shows weak correlation with HNNE optimality score and 

suboptimality status at discharge whereas IL-6 values at 24 and 72 hours had significant 

strong level correlation. IL-1β showed weak correlation between 6 hours value and HNNE 

optimality score and suboptimality status at discharge whereas association of 24 and 72 hours 

IL-1β value was moderate level significant. 

 

Table 8.11: HNNE and HINE optimal scores and global scores comparison in between 

asphyxia and normal neonates group 

Parameter Asphyxia group (n = 

18) 

Normal neonates (n = 

33) 

p-value 

HNNE total  

optimality score at 

discharge 

29.5 (26, 30.5) 34 (34, 34) 0.0001* 

HINE total global 

score at 3-3.5 months 

63.5 (58, 69) 69 (68, 70) 0.0001* 

1 neonate died at 24 hours of life in asphyxia group, so asphyxia group left with 18 neonates 

for follow-up. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

Table 8.12: HINE subgroup scores comparison between asphyxia and normal neonate 

groups 

Parameter  Asphyxia  (n = 18) Normal neonate (n = 

33) 

p-value 

Cranial nerve function 

score  

14 (13, 15) 15 (15, 15) 0.0001* 

Posture score 14 (13, 16) 16 (16, 17) 0.0001* 

Movement score 6 (5, 6) 6 (6, 6) 0.0001* 

Tone score 20.5 (20, 22) 22 (22, 23) 0.0001* 
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Reflexes and reaction 

score 

8 (7, 9) 9 (9, 10) 0.0001* 

1 neonate died at 24 hours of life in asphyxia group, so asphyxia group left with 18 neonates 

for follow-up. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

Both the HNNE total optimality score and HINE global score were found to have statistically 

significant difference (p value of 0.0001 for both) with large effect sample size. Subgroup 

analysis of HINE was suggestive of significant difference in scores in all 5 subgroup sectors 

(p-value of 0.0001) with tone, movement and cranial nerve function score having medium 

effect sample size and effect size is larger for posture and reflexes & reactions. 

 

Table 8.13: Correlation of IL-6 at various time points with HINE global score and 

optimality status at 3-3.5 months of age 

 HINE global score HINE suboptimality status 

Parameter  Correlation coefficient 

(ρ) 

p-value Correlation coefficient 

(ρ) 

p-value 

6 hours IL-6 -0.275 0.051 0.254 0.072 

24 hours IL-6 -0.530 0.0001* 0.584 0.0001* 

72 hours IL-6 -0.512 0.0001* 0.566 0.0001* 

1 neonate died at 24 hours of life in asphyxia group, so asphyxia group left with 18 neonates 

for follow-up. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

Spearman‘s correlation between IL-6 values at 0, 6 hours and global score and suboptimality 

status assessed by HINE at 3 months of age was not statistically significant. Correlation of 24 

and 72 hours IL-6 values showed moderate level association [rho = -0.530 (0.584) and -0.512 

(0.566) respectively] with HINE global score and suboptimality status examined at 3 months 

of age. 

 

Table 8.14: Correlation of IL-1β at various time points with HINE global score and 

optimality status at 3-3.5 months of age 

 HINE global score HINE suboptimality status 

Parameter  Correlation coefficient 

(ρ) 

p-value Correlation coefficient 

(ρ) 

p-value 

6 hours IL-1β -0.227 0.110 0.343 0.014 

24 hours IL-1β -0.410 0.003* 0.558 0.0001* 
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72 hours IL-1β -0.434 0.001* 0.557 0.0001* 

1 neonate died at 24 hours of life in asphyxia group, so asphyxia group left with 18 neonates 

for follow-up. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

Spearman‘s correlation between 0 hours IL-1β value and HINE global score and 

suboptimality status at 3 months was not significant. 6 hours IL-1β value showed weak 

correlation with the suboptimality status (rho = 0.343) but association with global score was 

not significant. IL-1β values at 24 hours and 72 hours had moderate level correlation with 

global score and suboptimality status of HINE [rho = -0.41 (0.558) and -0.434 (0.557) 

respectively]. 

 

Table 8.15: Comparison of cytokine pattern with MRI brain abnormality in asphyxia 

group 

Parameter MRI abnormal  

(n = 10) 

MRI normal  

(n = 8) 

p-value 

IL-6 (pg/ml) 

0 hours 

6 hours 

24 hours 

72 hours 

 

191 (44.1, 648.1) 

90.0 (34.1, 141.5) 

133.3 (66.0, 300.8) 

78 (20.2, 102.7) 

 

408.3 (84.8, 1006.5) 

129.3 (82.5, 534.5) 

142.7 (59.3, 201.8) 

35.5 (10.1, 126.5) 

 

0.374 

0.214 

0.689 

0.424 

IL-1β (pg/ml) 

Cord  

6 hours 

 24 hours 

72 hours 

 

20.6 (5.4, 45.1) 

24.3 (21.7, 45.3) 

65.8 (49.8, 366.9) 

54.7 (14.1, 71.9) 

 

16.99 (9.6, 162.9) 

43.8 (8.1, 78.5) 

29.6 (12.3, 43.3) 

5.1 (3.3, 21.4) 

 

0.424 

0.594 

0.013* 

0.016* 

HNNE optimality score 26.5 (25, 29.5) 30.5 (29.75, 31) 0.006* 

HINE global score 58.5 (54, 61) 69 (67, 69) 0.0001* 

HINE subscores 

Cranial nerve function 

score 

Posture score 

Movement score 

Tone score 

Reflexes and reaction score 

 

13 (13, 15) 

13 (12, 14) 

5 (4, 6) 

20 (18, 20) 

7 (6, 8) 

 

14.5 (14, 15) 

16 (16, 16.5) 

6 (6, 6) 

22 (21.5, 23) 

9 (8.5, 10) 

 

0.063 

0.0001* 

0.011* 

0.0001* 

0.006* 

1 neonate died at 24 hours, so MRI of only 18 neonates in asphyxia group was done. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant denoted with *. 
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In 18 infants with evidence of moderate to severe HIE, MRI brain was done as per unit 

protocol. 10 neonates had features of HIE and 8 had normal MRI. 1 infant with severe HIE 

dies at 24 hours of life. Analysis of cytokines level between two groups suggested 

progressive increase of IL-1β levels from 6 hours onwards with higher values noticed at 24 

and 72 hours of life which were statistically significant (p value of 0.013 and 0.016 

respectively). 

HNNE optimality score at discharge from NICU and HINE global score at 3 months had 

statistically significant difference (p value of 0.006 and 00001 respectively) between infants 

with abnormal MRI brain as compared to infants with normal MRI brain in asphyxia group. 

All components of HINE had statistically significant difference between the two groups 

except the cranial nerve function score. Posture and tone scores difference came out to be 

more statistically significant (p value of 0.0001 for each) followed by reflexes& reaction 

score (p-value of 0.006) and movement score (p-value of 0.011). 

 

Table 8.16: Role of sepsis in modifying cytokine pattern in neonates with asphyxia 

Parameter Asphyxia with sepsis  

(n = 4) 

Asphyxia without sepsis  

(n = 15) 

p-value 

IL-6 (pg/ml) 

0 hour 

6 hours 

24 hours 

72 hours 

 

496.9 (170.1, 14920.7) 

262.9 (75.7, 434.3) 

328.9 (235.4, 820.8) 

68.9 (37.8, 301.3) 

 

225.1 (44.5, 648.1) 

116.3 (34.11, 244.5) 

96.5 (59.6, 199.7) 

41.1 (14.6, 102.7) 

 

0.368 

0.617 

0.036* 

0.915 

IL-1β (pg/ml) 

0 hour 

6 hours 

24 hours 

72 hours 

 

95.1 (23.7, 931.6) 

35.3 (17.8, 249.9) 

81.7 (44.3, 420.5) 

40.4 (10.9, 196.7) 

 

11.7 (7.8, 45.1) 

29.8 (9.4, 65.9) 

47.8 (19.4, 132.2) 

21.4 (4.5, 65.9) 

 

0.317 

0.689 

0.424 

0.339 

HNNE optimality 

score at discharge 

25.5 (24.5, 26) 30 (29, 31) 0.010* 

HINE global score at 

3 months 

54.5 (52, 56.5) 65.5 (61, 69) 0.010* 

1 neonate died at 24 hours in asphyxia without sepsis group at 24 hours. So n = 14 for 72 

hours value of cytokines in that group. 

Data is represented as Median and IQR, as M (Q1, Q3); P-value <0.05 is considered 

significant and denoted as *. 

 

Among cases in asphyxia group, 4 infants developed culture proven sepsis. The difference in 

the mean levels of IL-6 and IL -1β though higher among babies with sepsis only IL-6 values 
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at 24 hours was found to be statistically significant between two groups (p = 0.036). Neonates 

with definite evidence of sepsis with vertical transmission in the form of sclerema 

neonatorum noticed at birth, had high levels of cytokines in cord blood which remained 

elevated even at 72 hours. On analyzing impact of sepsis on neurodevelopmental outcome, 

statistical difference was found in HNNE optimality score at discharge (p = 0.010) and with 

HINE done between 3 to 3.5 months of age (p = 0.010). 

 

Interleukin – 6 

a. IL-6 (24 hours): 

Area under the curve: 0.877 

95% CI: 0.75 – 0.99 

With a cut-off of  48.2 pg/ml 

Sensitivity is  85.7% and specificity is 

86.5% 

b. IL-6 (72 hours): 

Area under the curve: 0.866 

95% CI: 0.75 – 0.97 

With a cut-off of 9.25 pg/ml 

Sensitivity is 85.7% and specificity is 62.2% 

  

Figure 8.2: ROC curve of IL-6 levels at (a) 24 hours and (b) 72 hourswith 

neurodevepmental outcome at 3-3.5 months of age 
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Interleukin-1β 

a. 6 hours IL-1β: 

Area under the curve: 0.722 

95% CI: 0.57 – 0.86 

With a cut-off of  12.88 pg/ml 

Sensitivity is 78.6% and specificity is 62.2% 

b. 24 hours IL-1β: 

Area under the curve: 0.861 

95% CI: 0.72 – 0.99 

With a cut-off of  19.2 pg/ml 

Sensitivity is 78.6% and specificity is 81.1% 

  

c. 72 hours IL-1β: 

Area under the curve: 0.860 

95% CI: 0.72 – 0.99 

With a cut-off of  6.29 pg/ml 

Sensitivity is 78.6% and specificity is 78.4% 

 

Figure 8.3: ROC curve of IL-1β levels at (a)6 hours, (b)24 hours and (c)72 hours with 

neurodevepmental outcome at 3-3.5 months of age 
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Table 8.17: Sensitivity and specificity of interleukins at various time points in predicting 

adverse outcome at 3 months (suboptimal status using HINE) 

Parameter Area under 

curve 

95% CI Cut-off 

(pg/ml) 

Sensitivity Specificity p-value 

IL-6 

24 hours 

72 hours 

 

0.877 

0.866 

 

0.75-0.99 

0.75-0.97 

 

48.2 

9.25 

 

85.7 

85.7 

 

86.5 

62.2 

 

0.0001 

0.0001 

IL-1β 

6 hours 

24 hours 

72 hours 

 

0.722 

0.861 

0.860 

 

0.57-0.86 

0.72-0.99 

0.72-0.99 

 

12.88 

19.2 

6.29 

 

78.6 

78.6 

78.6 

 

62.2 

81.1 

78.4 

 

0.015 

0.0001 

0.0001 

 

Receiver operator curve (ROC curve) showed IL-6 and IL-1β levels at 24 and 72 hours are 

very good test to predict abnormal neurodevelopmental outcome using HINE at 3 months of 

age (area under the curve is >0.8). The cutoff for IL-6 at 24 hours of 48.2 pg/ml has a 

sensitivity and specificity of 85.7% and 86.5% respectively and a value of 31.25 pg/ml has a 

sensitivity and specificity of 92.9% and 78.4% to predict suboptimal score using HINE at 3 

months and its value of 9.25 pg/ml at 72 hours predicts suboptimal score using HINE at 3 

months with a sensitivity and specificity of 85.7 and 62.2% respectively. If the 72 hours value 

is decreased to 6.7 pg/ml sensitivity increases to 92.9% but specificity decreases to 54.1%, 

whereas upon increasing IL-6 cut-off at 72 hours to 19.45 pg/ml the sensitivity and 

specificity becomes 71.4% and 91.9% respectively for expecting suboptimal score with 

HINE at 3 months of age. IL-1β levels as early as 6 hours onwards can fairly predict the 

neurodevelopemntal outcome at 3 months using HINE with value of 12.88 pg/ml at 6 hours 

of life can predict abnormal neurodevelopmental outcome with sensitivity of 78.6% and 

specificity of 62.2%. 6 hours value if decreased to 9.82 then sensitivity increases to 85.7% 

and specificity decreases to 51.4%. For IL-1β the cutoffs at 24 hours of 19.2 pg/ml and 9.5 

pg/ml has a sensitivity of 78.6% and 85.7% respectively whereas at these levels specificity 

will be 81.1% and 59.5% respectively. IL-1β value at 72 hours value of 6.29 pg/ml and 4.81 

pg/ml predicts neurodevelopmental abnormality using HINE at 3 months with sensitivity of 

78.6% and 85.7% respectively and specificity with 78.4% and 67.6% respectively. 
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9. DISCUSSION 

9.1: STUDY BACKGROUND 

In the current era of robust antenatal/perinatal follow-up with availability of better health 

facilities in early neonatal period has lead to decrease in mortality and morbidity associated 

with sepsis and other preventable causes. However prematurity and perinatal asphyxia 

continues to be a major burden to tackle. Perinatal asphyxia is a major causal factor for 

childhood morbidity and increase in disability adjusted life years (DALY)making it a 

significant proportion under follow-up in both neurodevelopmental clinic and early sensori-

motor intervention and rehabilitation centers.  

The pathogenesis of perinatal asphyxia is complex and multifactorial yet the basic 

mechanism behind preventable brain injury in HIE is secondary energy failure and 

inflammation especially in the susceptible penumbra tissue. The role of acute inflammation 

being central to whole pathogenesis with cytokines being the main signaling molecules under 

stress, the role of cytokines in neuronal damage and outcome cannot be undermined. 

 

9.2: Primary and secondary outcomes 

Clinicians and researchers are always interested in tools and ways to anticipate poor outcome 

and to do the risk stratification in these neonates. To classify these neonates as high risk or 

not various parameters are taken into account (72, 73). Cytokines being the main mechanism 

at cellular level for inflammation, their pattern of waxing and waning during acute phase of 

initial 72 hours will give a better insight into the whole process. Multiple studies were done 

previously trying to correlate the cytokine pattern in cord blood with neurodevelopmental 

outcome (74-77) but to the best of our‘ knowledge this is the first Indian study where the cut 

offs for IL-6 and IL -1βhave been defined at various time points in initial 72 hours post-

delivery and this pattern was correlated with the neurodevelopmental outcome using a 

validated tool of HINE which can be used as early as 2 months with good sensitivity and 

specificity. We observed that IL-6 and IL-1βvalues from 6 hours onwards till 72 hours were 

significantly higher in asphyxiated neonates as compared to normal healthy neonates. IL-6 

and IL-1β values at various time points though higher in severe asphyxia (HIE-3) as 

compared to moderate asphyxia (HIE-2), they were not statistically significant. The increase 

in levels of IL-6 in the peripheral blood and cord blood following perinatal asphyxia has been 

reported by other investigators and they found significant difference between asphyxia and 

normal controls (74-77). In contrast to those studies, we found that high values of IL-6 and 
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IL-1βcan be found in cord blood of normal neonates also who had smooth perinatal transition 

without any evidence of CTG abnormality or evidence of encephalopathy. However it was 

found that the value of IL-6 and IL-1βdecreased significantly in index study over next 6 

hours making further values having significant difference between the asphyxia group and the 

control group. Thought here is an increase in the level of these cytokines in control group, 

their exact mechanism for elevation in cord blood needs to be elucidated. There is still 

discrepancy over whether intereukin‘s trans-placental transfer is possible or not with few 

studies refuting the same (91-93). This can be differentiated in future studies on the basis of 

flow cytometry analysis of cord blood as compared to maternal and fetal blood and amniotic 

fluid cytokine analysis. In index study there was only one death in asphyxia group and 

cytokine pattern difference though not significantly different from other neonates in asphyxia 

group it was found that there was a progressive rise in both IL-6 and IL-1β till demise which 

can be attributed to both primary HIE insult associated inflammation and to absence of 

intervention in form of therapeutic hypothermia in that neonate. In asphyxia group, IL-6levels 

difference was found to be statistically significant at 24 hours between neonates with 

evidence of sepsis as compared to neonates with asphyxia insult without any sepsis (p-value 

= 0.036) and IL-1β levels though not statistically significant, they were increased with 

associated sepsis at various time points. Cord blood levels of cytokines were very high and 

were in line with the severity of sepsis and features of sepsis the neonate had. For instance 

neonate with sclerema neonatorum had IL-6 cord value (29144 pg/ml) significantly elevated 

as compared to other neonates with sepsis in asphyxia group. With time the interleukin levels 

difference between the two groups decreased secondary to antimicrobial management. 

However with non-significant difference in cytokine levels in two groups majority of time 

suggested that it is the asphyxia component leading to significant difference in cytokine 

levels as compared to controls when both the groups were matched for other parameters. 

Both HNNE optimality score and HINE global score had statistically significant difference 

(p-value of 0.010 for each) between asphyxiated neonates with sepsis as compared to 

neonates with asphyxia without sepsis, implying the significant impact of sepsis on 

immediate and long term neurodevelopmental outcome. Asphyxial group cytokine pattern 

difference between neonates with MRI abnormality as compared to normal MRI brain found 

statistically significant difference in IL-1β levels at 24 and 72 hours (p-value 0.013 and 0.016 

respectively).There was statistically significant difference in HNNE optimality score and 

HINE global score (p-value of 0.006 and 0.0001 respectively) in neonates with HIE who had 

asphyxia changes on MRI brain. Subcomponents score of HINE suggested significant 
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difference in scores between the two groups except the cranial nerve function score. IL-

1βvalue difference from 24 hours onwards reinforced the significance of secondary 

inflammation and secondary surge of cytokines leading to local brain tissue inflammation and 

injury which had significant impact on overall neurodevelopmental outcome. 

HINE is a simple neurodevelopmental assessment tool validated to be used between 2 months 

to 24 months of age (62). The HINE is easily performed and easily accessible to all clinicians 

with good inter-observer reliability (62).HINE optimal global score at 3-3.5 months was 

taken as 67 or more in index study as per the data from low risk cohort (90)though cutoff of 

57 is recommended at 3 months of age by international guidelines (95, 96). HINE had 

sensitivity of 88% and specificity of 62% at 3 months for detection of cerebral palsy (94). 

Utilizing this tool we observed that IL-6 and IL -1β values had significant negative 

correlation with neurodevelopmental outcome assessed in the form of HNNE and HINE 

scores and suboptimal status at  the time of discharge from NICU and at 3 months 

respectively. The correlation of IL-6 levels and HNNE optimal score at 6 hours was 

significant with a weak level negative correlation (ρ = -0.33) which turned into significantly 

good negative correlation by 24 hours (ρ = -0.786) and persisted with values of IL-6 at 72 

hours (ρ = -0.735). The same pattern of correlation between IL-6 and HNNE suboptimal 

status was present depicting that IL-6 values starting from 6 hours onwards starts to affect the 

neurological status at discharge and 24 and 72 hours values has a good correlation with the 

neurological abnormal outcome at discharge. IL-1β values at 24 and 72 hours again had good 

negative correlation (ρ = -0.602 and -0.617 respectively) with the HNNE optimality score and 

had significant positive correlation with the HNNE suboptimal status (ρ = 0.676 and 0.649 

respectively)at the time of discharge. Correlation of IL-6 at 24 and 72 hours with HINE 

global score found to have a significant moderate level negative correlation (ρ = -0.53 and -

0.512 respectively). Similarly the correlation of 24 and 72 hours IL-6 levels with suboptimal 

status of HINE score suggested significant moderate level correlation (ρ = 0.584 and 0.566 

respectively). The correlation of IL-1βwith HINE global score was found to be moderately 

significant (ρ = -0.410 and -0.434 respectively). IL-1β correlation with the HINE suboptimal 

status at 3-3.5 months found a significant moderate level correlation (ρ = 0.558 and 0.557 

respectively). 

Receiver operator curve (ROC curve) showed IL-6 and IL-1β levels at 24 and 72 hours are 

very good test to predict abnormal neurodevelopmental outcome using HINE at 3-3.5 months 

of age (area under the curve is >0.8). The cut-off for IL-6 (48.2 pg/ml) at 24 hours has a 

sensitivity and specificity of 85.7% and 86.5% respectively to predict suboptimal global score 
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using HINE at 3 months and its value of 9.25 pg/ml at 72 hours predicts suboptimal 

neurodevelopment status with a sensitivity and specificity of 85.7 and 62.2% respectively. 

Xanthou et al. found that a cut-off level for IL-6 (15.36 pg/ml)on day 1 had a sensitivity of 

92.3 % and specificity of 75 % in predicting neonates at high risk of brain damage (97). 

IL-1βlevels as early as 6 hours onwards can fairly predict theneurodevelopmental outcome at 

3 months. Cut-off value at 6 hours of life of 12.88 pg/ml can predict abnormal 

neurodevelopmental outcome with sensitivity of 78.6% and specificity of 62.2%. IL-

1βcutoffs at 24 hours of 19.2 pg/ml has a sensitivity and specificity of 78.6% and 81.1% and 

its 72 hours value of 6.29 pg/ml predicts neurodevelopmental abnormality with sensitivity 

and specificity 78.6% and 78.4% respectively. 

 

9.3: Strength, limitations and implications of the study 

There are a few drawbacks in the index study. In-utero cytokines level still 2
nd

 stage of labor 

completion will be better suggested by amniotic fluid level of these cytokines which was not 

done. Being a time bound study the number of cases enrolled in asphyxia group were limited. 

In addition local brain tissue level injury/inflammation would have been better suggested by 

CSF levels of these cytokines which authors have not measured. HINE global score improves 

with time (90) as the infant grows and usually optimizes by 9-12 months (90), so longer 

neurodevelopmental follow-up is needed to correlate the pattern of cytokines with 

neurodevelopmental outcome in a better fashion. MRI brain when done in initial one week 

may miss basal ganglia and thalamus diffusion changes because of different relative 

coefficient of diffusion and MRS to look for local metabolite peaks would have helped. In 

addition MRI brain done beyond pseudo-normalization phase would have been an optimum 

scan delineating the exact area and volume of brain tissue injured due to insult. However, this 

study adds to the existing knowledge on cytokine levels in perinatal asphyxia and suggest that 

values of these cytokines at 24 hours and beyond will give a hint whether the inflammation 

process was kept under control or not thus anticipating the level of injury and risk to 

neurological outcome and will help in planning interventions accordingly. Correlation of 

outcomes of neuroprotective strategies like hypothermia, interleukin receptor blockers with 

cytokine levels is a potential area ofresearch though this study threw some light on 

progressive cytokine increase in neonates who doesn‘t received hypothermia and the only 

death occurred in the study population is of neonate who had not received therapeutic 

hypothermia. Secondly it also tells whether the therapeutic hypothermia was started at 

optimum time before inflammation sets in leading to cytokine surge. Moreover the change in 
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neurodevelopmental outcome secondary to Bobath and Vojta technique based early initiation 

of physiotherapy and occupational therapy (CIMT, SIT etc.) which relies mainly on brain‘s 

ability to reorganize(neuroplasticity) in HIE cases needs to be studied. This study also shows 

that IL-6 and IL-1β can be used as potential biomarkers to predict outcomes in perinatal 

asphyxia. 
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10. CONCLUSION 

In our study we tried to find correlation of cytokine pattern in moderate to severe perinatal 

asphyxia with neurodevelopmental outcome. Though underpowered with limited asphyxia 

group enrolment, following conclusions were drawn from the study: 

 Elevated cytokine levels (IL-6 and IL-1β) may be present in normal population in cord 

blood but their levels comes to normal within 6 hours if perinatal transition is smooth 

without any evidence of encephalopathy or peripartum depression. 

 IL-6 and IL-1β levels are significantly affected by asphyxial insult during peripartum 

period. 

 IL-6 and IL-1β values from 6 hour onwards shows significant rise in asphyxia cases 

which persist even at 72 hours when compared to normal control population 

 It is not the initial high value of cytokine which has an impact on neurodevelopmental 

outcome rather the cytokines produced after secondary energy failure and inflammation 

in penumbra tissue leading to rise of cytokines post 6 hours of life is more important. 

 Beyond 6 hours the quantification of IL-6 and IL-1β helps in risk stratification of 

neonates with HIE insult at birth and thus helps in predicting abnormal 

neurodevelopmental outcome. 

 24 hours IL-6 value of 48.2 pg/ml has a sensitivity of 85.7% and specificity of 86.5% in 

predicting abnormal neurodevelopmental outcome using HINE optimal global score at 3 

months of age. 

 72 hours IL-6 value of 9.25 pg/ml has a sensitivity of 85.7% and specificity of 62.2% in 

predicting abnormal neurodevelopmental outcome using HINE optimal global score at 3 

months of age. 

 6 hours IL-1β value of 12.88 pg/ml has a sensitivity of 78.6% and specificity of 62.2% in 

predicting abnormal neurodevelopmental outcome using HINE optimal global score at 3 

months of age. 

 24 hours IL-1β value of 19.2 pg/ml has a sensitivity of 78.6% and specificity of 81.1% in 

predicting abnormal neurodevelopmental outcome using HINE optimal global score at 3 

months of age. 

 72 hours IL-1β value of 6.29 pg/ml has a sensitivity of 78.6% and specificity of 78.4% in 

predicting abnormal neurodevelopmental outcome using HINE optimal global score at 3 

months of age. 
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 .Neonates with MRI changes secondary to asphyxia has better correlation with IL-1β 

values 24 hours onwards with poor neurological outcome at discharge (HNNE optimality 

score) and at follow-up (using HINE) as compared to neonates with asphyxia without 

MRI changes. So IL-1β is a better marker to correlate with the MRI findings, though it 

needs more data to provide ample evidence regarding the same 

 Sepsis has an effect on significantly altering neurological outcome at discharge assessed 

with HNNE  andneurodevelopmental outcome assessed using HINE at 3-3.5 months. 

 

 

Recommendations: 

 We recommend measurement of cytokine levels (IL-6 and IL-1β) at 24 to 72 hours in 

HIE cases with moderate to severe encephalopathy to stratify the risk of abnormal 

neurodevelopmental outcome regardless of abnormal findings present on MRI or HNNE. 

 We also recommend early initiation of physiotherapy and multisensory stimulation in 

cases with elevated cytokine levels beyond the threshold found in the study to predict 

abnormal outcome in HIE cases at various time points. 

 We recommend to do this study on a larger cohort of asphyxia and normal population to 

understand the normal optimal score of HINE for both the groups in Indian population. 

 More studies with interventional intent like efficiency of hypothermia or impact of 

Interleukin receptor antagonist and their effect on cytokine pattern needs to be done to 

better understand when we fail to intervene in time. 
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11. SUMMARY 

11.1 Background 

Perinatal asphyxia induced brain injury can be correlated with the start and severity of 

secondary energy failure and progress of inflammation leading to injury to the susceptible 

brain tissue in penumbra area. Cytokines having central role in inflammatory cascade, their 

quantification with time will help in throwing light on onset, severity and persistence of 

effect of initial HIE insult. 

 

11.2 Aims & Objectives 

Aim: Is there any correlation between the cytokine levels (IL-6, IL-1 beta) in newborns 

having perinatal asphyxia with moderate to severe HIE and their neurodevelopmental 

outcome at 3½ months of age? 

Primary objective: To correlate cytokine pattern with neurodevelopmental assessment at 3½ 

months of age (using Hammersmith Infant Neurological Examination – HINE). 

 

11.3 Materials and Methods: It was a prospective cohort study conducted in AIIMS, 

Jodhpur. Sequential cytokine pattern (IL-6 and IL-1β) in inborn term neonates with evidence 

of moderate to severe encephalopathy was compared with healthy term inborn neonates over 

initial 72 hours at 0, 6, 24 and 72 hours of life. The value of these cytokines were analyzed 

and the difference in cytokine pattern between the two groups was analyzed. If difference 

between the two groups was significant then plan was to correlate these cytokine pattern with 

the abnormal neurodevelopmental outcome at the time of discharge and at follow-up at 3-3.5 

months of age using HNNE and HINE respectively. 

 

11.4 Results 

19 neonates in asphyxia group and 33 neonates in control group were enrolled. The primary 

outcome of correlation of cytokine pattern with abnormal neurodevelopmental outcome at 3-

3.5 months of age was found to be statistically significant. IL-6 values at 24 and 72 hours had 

a significant moderate level correlation (ρ = 0.584 and 0.566 respectively) with abnormal 

outcome in the form of suboptimal score on HINE at 3 months. IL-1β correlation with the 

HINE sub-optimality status at 3 months found a significant moderate level correlation (ρ = 

0.558 and 0.557 respectively).ROC curve showed IL-6 and IL-1β levels at 24 and 72 hours 

are very good test to predict abnormal neurodevelopmental outcome using HINE at 3 months 
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of age (area under the curve is >0.8). The cutoff for IL-6 at 24 hours of 48.2 pg/ml has a 

sensitivity and specificity of 85.7% and 86.5% respectively to predict suboptimal global score 

using HINE at 3 months and its value of 9.25 pg/ml at 72 hours predicts suboptimal 

neurodevelopment status with a sensitivity and specificity of 85.7 and 62.2% respectively.IL-

1β levels as early as 6 hours onwards can fairly predict the neurodevelopmental outcome at 3 

months with value of 12.88 pg/ml at 6 hours of life can predict abnormal neurodevelopmental 

outcome with sensitivity of 78.6% and specificity of 62.2%. IL-1β cutoffs at 24 hours of 19.2 

pg/ml has a sensitivity and specificity of 78.6% and 81.1% and its 72 hours value of 6.29 

pg/ml predicts neurodevelopmental abnormality with sensitivity and specificity 78.6% and 

78.4% respectively. 

 

11.5 Implications 

Our study was able to tell that cytokines being the centre of inflammatory cascade may help 

in early identification of neonates at maximum risk of abnormal neurodevelopemntal 

outcome post HIE insult. It suggested that serum cytokines level at birth in neonates holds 

less significance as compared to their values at 24 hours and beyond. It also helped us in 

understanding the presence and severity of inflammation that happened secondary to HIE 

insult by looking at the pattern of cytokines between 24 to 72 hours of life, thus indicating 

indirectly about the timing of start and efficacy of intervention like therapeutic hypothermia 

in controlling the level of inflammation below a threshold and how the infant will behave 

neurodevelopemntally eventually helping the various rehabilitation therapies at the earliest. 

However, there is a need to generate more robust data by doing studies taking adequate 

sample size of neonates with perinatal asphyxia with HIE and looking at their long-term 

outcomes including mortality and neurodevelopmental disabilities. 

 

11.6 Conclusion 

The levels of IL-6 and IL -1β (at 6 hours onwards and 24 hours onwards respectively) were 

significantly higher in infants with perinatal asphyxia and their values at 24 and 72 hours 

correlated well with the adverse neurological outcome assessed using HINE at 3-3.5 months 

of age. 
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13. ANNEXURES 

13.1: PARENT INFORMATION SHEET 

Name of Parent: …………………………………………………………. 

TITLE: CORRELATION OF CYTOKINE PATTERN IN MODERATE TO SEVERE 

PERINATAL ASPHYXIA WITH NEURODEVELOPMENTAL OUTCOME: A 

PROSPECTIVE COHORT STUDY 

Principle Investigator:Dr. Adil Ahmed Khan, Senior Resident, Department of Neonatology.  

Contact No. 9999946068/9646267950. 

Co - Investigators: 

Dr. Arun Kumarendu Singh, Professor and HOD, Department of Neonatology, AIIMS 

Jodhpur. 

Dr. Neeraj Gupta, Additional Professor, Department of Pediatrics,AIIMS Jodhpur. 

Dr. Pratibha Singh, Professor, Department of Obstetrics and Gynaecology, AIIMS 

Jodhpur 

Dr. Mithu Banerjee, Additional professor and HOD, Department of Biochemistry, 

AIIMS Jodhpur 

Place of study: Department of neonatology and Department of Obs. & Gynae, AIIMS 

Jodhpur. 

You are invited to take part in this research study. The information in this document is meant 

to help you decide whether or not to take part. Please feel free to ask if you have any queries 

or concerns. 

What is this study about?  

This study is planned to know whether cytokines have a role in perinatal birth asphyxia and 

will try to correlate its levels with neurodevelopmental outcome. 

What investigations and interventions will be done in your baby? 

Your baby will undergo blood test. Blood samples will be taken during the routine sampling 

(additional sample required will be 1 ml). No additional pricking will be done. 

What are the possible risks for your baby? 

There are no significant risks associated, as this is an observational study with no additional 

intervention will be done or drug will be tested. 

Who is paying for the research? 

You will not be required to pay for the medications or lab tests; they will be borne by the 

research team. 
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Confidentiality of the information obtained from you  

You have the right to confidentiality regarding the privacy of your medical information 

(personal details, results of physical examinations, investigations, and your medical history). 

By signing this document, you will be allowing the research team investigators, other study 

personnel, sponsors, institutional ethics committee and any person or agency required by law 

like the Drug Controller General of India to view your data, if required.  

The results of clinical tests and therapy performed as part of this research may be included in 

your medical record. The information from this study, if published in scientific journals or 

presented at scientific meetings, will not reveal your identity.  

How will your decision to not participate in the study affect you?  

  Your decision not to participate in this research study will not affect your medical care or 

your relationship with the investigator or the institution. Your doctor will still take care of 

your baby and you will not lose any benefits to which you are entitled.  

Can you decide to stop participating in the study once you start?  

  The participation in this research is purely voluntary and you have the right to withdraw 

from this study at any time during the course of the study without giving any reasons. Though 

advisable that you give the investigators the reason for withdrawing, it is not mandatory 
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13.1 जनकसचूनाऩत्र 

अभबवककानाभ: ………………………………………………………… 

शीषषक: भध्मभ औय गबंीय ऩेरयनाटर एस्पीक्ससमा भें साइटोककन ऩैटनष के साथ सहसफंंध 

न्मूयोडेवरऩभेंटर ऩरयणाभ: बावी सहवास अध्ममन (CORRELATION OF CYTOKINE 

PATTERN IN MODERATE TO SEVERE PERINATAL ASPHYXIA WITH 

NEURODEVELOPMENTAL OUTCOME: A PROSPECTIVE COHORT STUDY) 

 

ससद्ांतअन्वेषक: डॉ आदिरअहभिखान , वरयष्ठभनवासी, भनमोनेटोरॉजीववबाग, एम्स, जोधऩुय । 
सऩंकष  नंफय: 9999946068/9646267950 । 
सह - जांचकताष: 

डॉ अरुणकुभायेंिभुसॊह, प्रोपेसय औयएच.ओ.डी, भनमोनेटोरॉजीववबाग, एम्स, जोधऩुय । 
डॉ नीयजगपु्ता ,अभिरयक्त प्रोपेसय, फारयोग ववबाग , एम्स, जोधऩुय । 
डॉ प्रभिबाभसॊह, प्रोपेसय औयएच.ओ.डी, प्रसभूिववबागऔयस्त्रीयोगववबाग, एम्सजोधऩुय 

डॉ भभठू फनजी ,अभिरयक्तप्रोपेसयऔयएच.ओ.डी, जवैयसामनववबाग, एम्सजोधऩुय 

अध्ममन कक जगह: न्मूनैटॉरॉजीववबागऔयप्रसभूिववबागऔयस्त्रीयोगववबाग, एम्सजोधऩुय। 
आऩकोइसशोधअध्ममनभेंबागरेनेकेभरएआभॊवििदकमाजािाहै। इसिस्िावेज़भेंजानकायीआऩकोमहि
मकयनेभेंभििकयनेकेभरएहैदक इसअध्ममनभेंबागभरमाजाएमानहीॊ। कृऩमा आऩअध्ममनसेसॊफॊभधि 

कोईबीप्रश्नमाभचॊिाऩूछनेकेभरएस्विॊिभहससूकयें। 
महअध्ममन ककस फाये भें है?              

इसअध्ममनसेमहऩिाकयनेकीमोजनाफनाईगईहैदकक्मा साइटोदकन्सकीजन्भियजन्भजािश्वासावयोध
भेंबभूभकाहैऔयन्मूयोडेवरऩभेंटरऩरयणाभकेसाथइसकेस्ियों का क्मा सहसॊफॊध हैं । 
आऩके फच्चे भें समा जांच औय हस्तऺेऩ ककमा जाएगा? 

आऩकाफच्चायक्तऩयीऺणसेगुजयेगा। भनमभभिनभनेूरेनेकेिौयानयक्तकेनभनेूभरएजाएॊगे 

(अभिरयक्तनभनूाआवश्मकहोगा 1भभरीरीटय) । कोईअभिरयक्त चुबन नहीॊ होगी। 
आऩके फच्चे के सरए संबाववत जोक्िभ समा हैं? 

कोईभहत्वऩणूणजोखखभनहीॊजडेुहैं, 
क्मोंदकमहएकअवरोकनअध्ममनहै। कोईअभिरयक्तहस्िऺेऩमािवा ऩयीऺणनहीॊदकमाजाएगा । 
अनुसधंान के सरए कौन बगुतान कय यहा है? 

आऩकोिवाओॊमाप्रमोगशाराऩयीऺणोंकेभरएबगुिानकयनेकीआवश्मकिानहीॊहोगी। महअनुसॊधानटीभ
केद्वायादकमाजाएगा। 
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आऩसे प्राप्त जानकायी की गोऩनीमता ? 

 आऩको अऩनी भचदकत्सा जानकायी (व्मवक्तगि वववयण, शायीरयक ऩयीऺाओॊ के ऩरयणाभ, जाॊच औय 

भचदकत्सा इभिहास) के फाये भें गोऩनीमिा का अभधकाय है । इस िस्िावेज़ ऩय हस्िाऺय कयके, आऩ 

अनुसॊधान िर के जाॊचकिाणओॊ, अन्म अध्ममनकभभणमों, प्रामोजकों, नैभिक 

सॊस्थागि सभभभि मा कानून द्वाया आवश्मक दकसीबी व्मवक्तमा एजेंसी, जसेै ड्रग कॊ ट्रोरय जनयर ऑफ़ 

इॊदडमा, मदि आवश्मक हो, िोआऩकाडेटािेखनेकेभरएअनुभभििेसकिे हैं। 
इसशोधकेबागकेरूऩभेंदकएगएनैिाभनकऩयीऺणोंऔयभचदकत्साकेऩरयणाभोंकोआऩकेभेदडकररयकॉडणभें
शाभभरदकमाजासकिाहै। इसअध्ममनकीजानकायी, मदि वैऻाभनक ऩविकाओॊ भें प्रकाभशि मा 
वैऻाभनक फैठकों भें प्रस्िुिकीजािीहै, िोआऩकीऩहचानकोउजागयनहीॊदकमाजाएगा। 
अध्ममन भें बाग न रेने का आऩका सनणषम आऩको कैस प्रबाववत कयेगा? 

इसशोधअध्ममनभें बागनहीॊरेने का आऩकाभनणणम आऩकीभचदकत्सािेखबार,अन्वेषकमासॊस्थाकेसाथ
आऩकेसॊफॊधोंकोप्रबावविनहीॊकयेगा। आऩकेडॉक्टयअबीबीआऩकेफच्चेकीिेखबारकयेगेऔयआऩकोईरा
बनहीॊखोएॊगेखजसकेआऩहकिायहैं। 
समाआऩ शुरू कयने के फाद अध्ममन भें बाग रेना फंद कयने का सनणषम रे सकते हैं? 

 इसशोधभेंबागीिायीववशुद्धरूऩसेस्वैखच्छकहैऔयआऩकोअध्ममनकेिौयानदकसीबीसभम, 

वफनादकसीकायणसहबाभगिावाऩसरेनेकाअभधकायहै। मह सराहिीजािीहैदकआऩजाॊचकिाणओॊकोसहबा
भगिावाऩसरेनेकाकायणिें,हाराॊदकमे अभनवामणनहीॊहै। 
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13.2: Informed Consent Form 

TITLE OF THESIS/DISSERTATION: CORRELATION OF CYTOKINE PATTERN 

IN MODERATE TO SEVERE PERINATAL ASPHYXIA WITH 

NEURODEVELOPMENTAL OUTCOME: A PROSPECTIVE COHORT STUDY 

 

Name of DM Student: DR Adil Ahmed Khan                         Tel. No. 9646267950 

Patient UHID No. : _______________________________________   

I, _____________________________________ S/o or D/o 

______________________________  

R/o 

___________________________________________________________________________ 

Giving my full, free, voluntary consent for my baby to be a part of the study ―correlation of 

cytokine pattern in moderate to severe perinatal asphyxia with neurodevelopmental 

outcome: a prospective cohort study” the procedure and nature of which has been 

explained to me in my own language to my full satisfaction. I confirm that I have had the 

opportunity to ask questions. 

I understand that my participation is voluntary and I am aware of my right to opt out of the 

study at any time without giving any reason. 

I understand that the information collected about my baby and any of my medical records 

may be looked at by responsible individual from AIIMS Jodhpur or from regulatory 

authorities. I give permission for these individuals to have access to my baby‘s records. 

Date : ________________     ___________________________ 

Place : ________________                  Signature/Left thumb 

impression   

This to certify that the above consent has been obtained in my presence 

Date : ________________     ___________________________ 

Place : ________________                Signature of PG Student  

1. Witness 1       2. Witness 2 

___________________________   __________________________ 

Signature      Signature 

Name: _______________________   Name: _____________________ 

Address : _____________________   Address : __________________ 
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13.2: ससूचत सहभसत ऩत्र 

थीससस / शोधप्रफंध का शीषषक: भध्मभ औय गबंीय ऩेरयनाटर एस्पीक्ससमा भें साइटोककन ऩैटनष के 

साथ सहसफंंध न्मूयोडेवरऩभेंटर ऩरयणाभ: बावी सहवास अध्ममन (CORRELATION OF 

CYTOKINE PATTERN IN MODERATE TO SEVERE PERINATAL ASPHYXIA WITH 

NEURODEVELOPMENTAL OUTCOME: A PROSPECTIVE COHORT STUDY) 

  

डी.एभ.छात्र का नाभ :डॉ. आदिरअहभि खान    सऩंकष  नंफय : 9646267950 

योगी ऩहचान सॊख्मा : _______________________________________   

भैॱ __________________________________ऩुि/ऩुिी________________________________

___________भनवासी__________________________________________________________

__________________इसशोध“भध्मभऔयगंबीयऩेरयनाटरएस्पीक्ससमाभेंसाइटोककनऩैटनषकेसाथस
हसफंंधन्मूयोडेवरऩभेंटरऩरयणाभ: बावीसहवासअध्ममन (CORRELATION OF CYTOKINE 

PATTERN IN MODERATE TO SEVERE PERINATAL ASPHYXIA WITH 

NEURODEVELOPMENTAL OUTCOME: A PROSPECTIVE COHORT STUDY)” 

भेबागरेनेकेभरएऩूणणसहभभििेिा/िेिीहूॉ|भझेुइसशोधकेफायेभेववस्िायसेसभझादिमागमाहै| 

भैंइसफािकीऩुविकयिा/कयिीहूॊदकभझेुसवारऩूछनेकाअवसयदिमागमाहै|शोधकीप्रकृभिऔयउदे्दश्मउसके
स ऺभावितजोखिम,राबऔयवववयणववस्िायसेभझेूसभझादिएगएहै|भैंसभझिा/सभझिीहूॊदकभेयीबागीिायी
स्वैखच्छकहै|भैॱ दकसीबीसभम कोईबीकायणदिएवफनाइसेछोडनेकेभरएस्वि ऺत्रहूँ।भुझेफिादिमागमाहैदकइ
सकाप्रबावभेयीभचदकत्सामाकानूनीअभधकायऩयनहीॊ ऩगा| भझेु फिा दिमा गमा है दक भेया वववयण मा भेये 

भचदकत्सकीम रयकॉडणस को एम्स जोधऩुय द्वायाउऩमोगभेंभरमाजाएगा| भझुसे ऩुछे गए सवारो के उत्तय 

सही व सऺतुखततपूिवक िूॉगा/िूॉगी | भैंउऩयोक्तशोधभेंबागरेनेकेभरएसहभिहूॉ | 
दिनाॊक: ________________                                        ___________________________            

स्थान: ________________                                                 हस्िाऺय / फाएॊअॊगठेूका भनशान 

महप्रभाखणिदकमाजािाहैदकऊऩयदिमागमासहभभिऩिभेयीउऩखस्थभिभेंहीभरमागमाहै। 
दिनाॊक: ________________ ___________________________           

स्थान: __________________           भनवासी छाि का हस्िाऺय        

  

1. गवाह      2. गवाह 

___________________________   ___________________________ 

हस्िाऺय                                       हस्िाऺय 

नाभ : __________________      नाभ : __________________ 

ऩिा : __________________   ऩिा : __________________ 
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13.3 Screening Proforma 

Date: ………. 

Serial No.……… 

Name: …………. 

 

HIS No. Age:   

Inclusion Criteria:  

Term neonates ≥37weeks of gestation with one or more of the following (Tick Please) 

Gestational age (as per LMP/as per dating scan) 

 

 

Fetal heart rate (HR) tracing showing Category II or 

III CTG;  

Pathological or suspicious CTG  

Shoulder dystocia, Fetal macrosomia  

Fetal malpresentation and malposition  

Vacuum- or forceps-assisted vaginal delivery  

Meconium-stained amniotic fluid  

Obstructed Labour  

Chronic hypertension and Preeclampsia or 

eclampsia  

Twin (diamniotic diachronic twins)  

Polyhydramnios/oligohydramnios  

Fetal Growth Restriction  

Chorioamnionitis  

Symptomatic COVID-19 gravid parturient  

Intra-partum Bleeding  

Severe Maternal Anemia at the time of delivery  

APGAR at 1minute of life 

Cord blood available yes/no 

 

Exclusion Criteria:  

Outborn newborn 

<37 weeks gestation 

Antenatally detected life-threatening condition of 

fetus (e.g. severe hydrops, lethal chromosomal 

abnormality, severe congenital malformation) 

 

NEONATE ALLOCATED UNDER:        TEST 

CONTROL 
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13.4: Case record proforma 

Title - Correlation of cytokine pattern in moderate to severe perinatal asphyxia with 

neurodevelopmental outcome: A Prospective Cohort Study 

For any query, please contact: 9999946068/9646267950/khansaab123adil@gmail.com 

 Form seria lnumber   

 Newborn enrolled 1 = 

YES 

2 = NO 

 Newborn enrolled 

under 

1 

=TEST 

2= CONTROL 

 Consent taken 1 = Yes 2 = No 

DEMOGRAPHICDETAILS 

N

o. 

Item Variab

le 

Name 

Code 

1 Mother UHID   

2 Mother's name   

3 Father's name   

4 Address   

5 Telephonenumber   

6 Dateof admission   

7 Timeof admission   

8 Educationalstatus-

headoffamily 

 1. ProfessionorHonours 

2. Graduate 

3. Intermediateordiploma 

4. High schoolcertificate 

5. Middleschoolcertificate 

6. Primaryschoolcertificate 

7. Illiterate 

9 Occupation -head 

offamily 

 1. Legislators,SeniorOfficials&Manag

ers 

2. Professionals 

3. TechniciansandAssociateProfes

sionals 

4. Clerks 

5. Skilled Workers and Shop 

&Market Sales Workers 

6. Skilled Agricultural & 

FisheryWorkers 

7. Craft& RelatedTradeWorkers 

8. Plant& 

MachineOperatorsandAssemblers 

9. ElementaryOccupation 

mailto:nsaab123adil@gmail.com
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10. Unemployed 

1

0 

MonthlyFamilyincome 

(inrupees) 

 3=18,497to30,830 

4=30,831to46,128 

6=46,129-61,662 

10=61,663-123,321 

12=≥123,322 

1

1 

Socioeconomic status  1 =Upper 

   2 = upper middle 

   3= lower middle 

   4 =upper lower 

   5 =lower 

MATERNALDETAILS 

1

2 

Gravida   

1

3 

Parity   

1

4 

LMP   

1

5 

EDD   

1

6 

EDD  1 =as perLMP 

   2 = asper USG T1 

   3 = asper USG T2 

   4 = as per NBS 

1

7 

Gestational age   

1

8 

Methodofestimation  1 =as perLMP 

   2 = asper USG T1 

   3 = asper USG T2 

   4 = as per NBS 

1

9 

Booked status  1 = unbooked 

   2 = booked 

   3 = registered 

   4 =supervised 

   5 =unsupervised 

2

0 

Consanguinity  1 = Yes 

   2 = No 
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2

1 

Maternal age (yrs)   

2

2 

Conception  1 = Spontaneous 

   2 =Ovulationinduction 

   3 = ART 

2

3 

Maternal pre-

pregnancyweight 

  

2

4 

Maternal 

weightgainduringpregn

ancy 

  

2

5 

Heightofmother   

2

6 

BMIof mother  1 =Underweight(<18.5) 

   2 = Normal(18.5 to 24.9) 

   3= Overweight (25 -29.9) 

   4 =Obeseclass1(30 -34.9) 

   5 =Obeseclass2(35 -39.9) 

   6 = Obeseclass 3(40 or more) 

2

7 

Dietary habit  1=Vegetarian 

   2= Non vegetarian 

2

9 

Alcohol intake  1 = Yes 

   2 = No 

3

0 

Other illicitdrugintake  1 = Yes 

   2 = No 

3

1 

Nameof drug/substance   

 

3

2 

Medicaldisorder 1=chronicHTN 

2 = diabetesmellitus type1 

3 =type2diabetes 

4 = MODY 

5=cardi

ac 

disease 

6=hypo

thyrodi

sm 

yes/no 
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7=autoimm

une disease 

8=chronic 

medications 

9 = CKD 

10=TB 

11 = 

Epilepsy/s

eizure 

12=COVI

Dinfection 

13=Neurotic/psychotic 

disorder 

13 =Others 

3

3 

Chronicmedication,Ifyes 

specifyname 

  

3

4 

Obstetricproblem 1=PIH(include PEand IE) 

2 = Eclampsia 

3 = GDM 

4=IUGR 

5 = Chorioamnionitis 

6=oligohydroamnios 

7=polyhydroamnios 

8=malformations/syndrom

es 

9 = multiple 

pregnancy (3 or more) 

10 = twin pregnancy 

11= Rhnegative 

12=TORCH 

infection 

13 = Hep 

B/Hep C/ 

HIV 

14 =Syphilis 

15=infection/sepsisi

nlastweek16 = UTI 

17 = APH 

18=others 

Yes/no 

3

5 

IUIdiagnosis  1 = 1sttrimester 

   2 = 2ndtrimester 

   3 = 3rd trimester 
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3

6 

Bloodgroup  1 = A 

   2 = B 

   3 = AB 

   4 = O 

3

7 

Rh positive status  1 = Yes 

   2 = No 

3

8 

ICTstatus  1= Positive 

   2 = Positive  

3

9 

ICTtitre,if positive   

4

0 

TLC/DLC 1sttrimester/date  

  2nd trimester/date  

  3rd trimester/date  

4

1 

Hb 1sttrimester/date  

  2nd trimester/date  

  3rd trimester/date  

4

2 

Platelets 1sttrimester/date  

  2nd trimester/date  

  3rd trimester/date  

4

3 

TSH   

4

4 

HbA1c   

4

5 

Triple/Quadruplescreen  1 =Lowrisk 

   2=Moderaterisk 

   3= High risk 

4

6 

Diagnostictest, if yes 1 = Chorionicvillus 

sampling 

 

  2 = Amniocentesis  

  3 = Cord bloodsample  

4

7 

Abnormalityon diagnostic 

testing 

  

4

8 

Antenatalprogesterone  1 = Yes 

   2 = No 

4 Antenatalsteroids  1 = Yes 
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9 

   2 = No 

5

0 

Steroidcourse  1= Complete 

   2=Incomplete 

IntrapartumIntraamnioticInfection 

5

1 

Fever  1 = Yes 

   2 = No 

5

2 

Foulsmellingliquor/purulent

discharge 

 1 = Yes 

   2 =No 

5

3 

Fetal tachycardia  1 = Yes 

   2 = No 

5

4 

MaternalTLCabnormality  1 = Yes 

   2 = No 

5

5 

TLC count   

5

6 

MaternalCRP   

5

7 

MaternalIL-6   

5

8 

Antibiotic taken  1 = Yes 

   2 = No 

6

0 

Antibioticduration  1= <3Days 

   2 = 3 to7 days 

   3 = >7 days 

6

1 

Anyteratogen drugintake  1 = Yes 

2 = No 

Complicationsbefore/duringdelivery 

6

3 

Antepartumhemorrhage  1 = None 

   2 = Placentaprevia 

   3=Abruptioplacenta 

   4 =Vasaprevia 

   5 =Others 

6

5 

FGR  1 =Yes 

   2 = No 
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6

7 

FGRtype, if present  1=Symmetric 

   2=Asymmetric 

6

8 

Doppler changes Increased S/D ratio 1 = None 

   2= AEDF 

   3= REDF 

   4 = DVchanges 

   5 = CPRabnormality 

   6 =Others 

6

9 

Epiduralanalgesia  1 = Yes 

   2 = No 

7

0 

Analgesia duration   

7

1 

Total IVfluids receivedprior 

todelivery 

  

7

2 

Inductionneeded  1 = Yes 

2 = No 

7

3 

Doseofinduction Dinoprostone gel 1 = Zero dose 

  Other method 2 =1 dose 

   3 =2 dose 

7

4 

Augmentation  1 = Yes 

   2 = No 

7

5 

Maximumdose for 

augmentation(oxytocin) 

  

7

6 

Duration of 1
st
stage 

ofLabour 

  

7

7 

Duration of2nd 

stageoflabour 

  

7

8 

Durationof rupture 

ofmembrane 

 1 =<12 hours 

   2 =12to18hours 

   3 =>18 hours 

   4 = Nil 

7

9 

Modeofrupture  1 = Spontaneous 

   2 = ARM 

   3 = Nil 

8

0 

Fetalbaselineheartrate  1 =<100 



Page | 82  

 

   2 =100to160 

   3 = >160 

8

1 

Beattobeatvariability  1 =<5 

   2 =5to 25 

   3 =>25 

8

2 

Accelerations  1 = Yes 

   2 = No 

8

3 

Decelerations  1 = Yes 

   2 = No 

8

4 

Typeofdeceleration  1 = Early 

   2=Variable 

   3 = Late 

8

5 

Type ofCTG  1=Normal 

   2 =Suspicious 

   3 = Pathological 

8

6 

Fetal 

bradycardia/tachycardia 

 1 = Yes 

   2 = No 

8

7 

Fetalbradycardia/tachycardi

aduration 

 1= <10 min 

   2 = 10 to 30min 

   3= >30 min 

Deliverydetails 

8

8 

Mode ofdelivery  1 =SVD 

2=Vaccuum/Force

psassistedVD 

3= Elective LSCS 

4=EmgLSCS 

8

9 

Indication  1 =TOL 

   2 =Difficult/prolonged 

2ndstage 

   3= NPOL 

   4= Shoulder dystocia 

   5=Cephalopelvicdispr

oportion 

   6=Variabledeceleration

s 
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   7=Latedecelerations 

   8 =Fetaldistress 

   9 =Abruption 

   10=Impendingeclamps

ia 

   11 

=NotwillingforTOLA

C 

   12 = Abnormal lie 

   13= Interlocked twins 

   14 =Others 

9

0 

Presentationofbaby  1=Vertex 

   2 =Breech 

   3 = Face 

   4=Transverse 

   5 =Others 

9

1 

Meconiumstainedliquor  1 = Nil 

   2=Thin 

   3=Thick 

9

2 

Cordaroundtheneck  1 = No 

   2 =1loop 

   3 => 1loop 

9

3 

Typeofanesthesia  1 = Spinal 

   2 =General 

9

4 

Opioids beforeclampingcord  1 = Yes 

   2 = No 

Resuscitation details 

9

6 

NewbornUHID   

9

7 

Date ofbirth   

9

8 

Time of birth   

9

9 

Gender  1=Male 

   2=Female 

   3 = DSD 
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10

0 

Driedimmediately  1 = Yes 

   2 = No 

10

1 

Initialstepsrequiredto cry  1 = Yes 

   2 = No 

10

2 

Resuscitationdetails  1=Noresuscitationrequ

ired 

   2 = Initialsteps only 

   3 = PPV 

   4= Intubationand IPPR 

   5 = Chestcompression 

   6=Adrenaline 

   7= IVFluids 

   8=Bloodtransfusion 

10

3 

Needlethoraco/pericardio/as

cetic tapdone 

 1 = Yes 

   2 = No 

1

0

4 

Time of firstcry   

1

0

5 

Timeofspontaneousbreathin

g 

  

1

0

6 

APGAR@1min   

1

0

7 

APGAR@5min   

1

0

8 

APGAR@10min   

1

0

9 

APGAR@20min   

1

1

0 

ExpandedAPGAR@1 min   

1

1

1 

ExpandedAPGAR@5 min   

1 ExpandedAPGAR@10min   
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1

2 

1

1

3 

ExpandedAPGAR@20min   

11

4 

Time of cord clamping  1 = ECC 

   2 = DCC 

   3=Physiological 

1

1

5 

Time 

takentoachievepreductalspo

2of 90% 

  

11

6 

Cord blood gas Ph  

  Basedeficit  

  Lactate  

  Bicarbonate  

  pCO2  

11

7 

Neonate temperature at 15 min  

  at 30 min  

11

8 

Evidenceofencephalopthy  1 = Yes 

   2 = No 

11

9 

Gradeofencephalopathy  1 = Nil 

   2 =Mild 

   3=Moderate 

   4=Severe 

12

0 

Seizure  1 = No 

   2= Focal 

   3 =GTCS 

1

2

1 

Shiftingtemperature   

1

2

2 

ReceivingtemperatureinNIC

U 

  

12

3 

Respiratorysupport@ 

shifting 

 1 = Nil 

   2 = Nasalprongs 

   3= CPAP 
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   4 = PPV 

   5 = IPPV/intubated 

1

2

4 

Birthweight  centile(intergrowth) 

1

2

5 

Length  centile(intergrowth) 

1

2

6 

OFC  centile(intergrowth) 

12

7 

AGA/SGA/LGA  1= AGA 

   2 =SGA (3rd -10th 

centile) 

   3 =SGA (< 3rdcentile) 

   4= LGA 

OUTCOMEMEASURES 

 

12

8 

Cytokinelevelin cord blood IL–1b  

  IL–6  

  CRP(ifdone)  

  Procalcitonin(ifdone)  

  CBC  

12

9 

ABG/VBGwithin1 hour(if 

nocord bloodgas) 

pH 

b

a

s

e

 

d

e

f

i

c

i

t 

b

i

c

a

r
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b 

l

a

c

t

a

t

e 

Pco2 

13

0 

Grading of encephalopathy at 

NICU admission (as 

perSarnatand Sarnat) 

 1 =Mild 

2=Moderate 

3=Severe 

13

1 

BaselineThompsonscore   

13

2 

SeizureepisodebeforeTHstart  1 = Yes 

2 = No 

13

3 

THstarttime   

13

4 

RectaltemperatureatstartofTH   

13

5 

Time to achievehypothermia 

(33.5 C)needed forTH 

  

13

6 

EffectiveTH 

coolingstartat(hroflife) 

  

13

7 

Thompson scoreat6hours   

13

8 

Cytokine levels at2-6 hoursof 

life (beforetherapeutic 

Hypothermiastarted) 

IL–1b  

  IL–6  

  CRP(ifdone)  

  Procalcitonin(ifdone)  

  CBC  

13

9 

Baselinerespiratorysupportbef

oreinitiationofTH 

 1=NIL 

   2= CPAP 

   3=NIMV 

   4=IPPR 

14

0 

Respiratorysupportat6hours  1 = Nil 

2=CPAP 

3=NIMV 

4 = Intubated 

14 Shockstatus  1 =No shock 
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1 2 =Compensatedshock 

3 =Decompensated 

shock 

14

2 

Ionotropic support  1 = Yes 

2 = No 

14

3 

Suspicionofsepsis  1 = Yes 

2 = No 

14

4 

Antibioticsupport  1 = Yes 

2 = No 

14

5 

CK-MBvalue6 +/-2hours   

14

6 

Thompson scoreat12hours   

14

7 

Respiratorysupportat12hours  1 = Nil 

   2= CPAP 

   3=NIMV 

   4 = Intubated 

14

8 

Hemodynamicstatus at 12 hours  1 =Noshock 

   2 =Compensatedshock 

   3 =Decompensated 

shock 

14

9 

Ionotropic support  1 = Yes 

   2 = No 

15

0 

Thompson scoreat24hours   

15

1 

Cytokinelevels at 24+/-2 hours 

of life 

IL–1b  

  IL–6  

  CRP(ifdone)  

  Procalcitonin(ifdone)  

  CBC  

15

2 

Thompson scoreat36hours   

15

3 

Thompson scoreat48hours   

15

4 

Evidence ofsepsis  1 = Yes 

   2 = No 

15

5 

Antibioticstarted  1 = Yes 
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   2 = No 

15

6 

Totaldurationofantibiotics  1 =nil 

   2 =<48hours 

   3 = 48to 7 days 

   4=8-14days 

   5 = >14 days 

15

7 

Thompson scoreat60hours   

15

8 

Cytokinelevels at 72 +/-2 hours 

of life 

IL–1b  

  IL–6  

  CRP(ifdone)  

  Procalcitonin(ifdone)  

  CBC  

15

9 

Thompson scoreat72hours   

16

0 

TH stoppagehoursoflife   

16

1 

EncephalopathystatusatTHstopp

age 

 1=Noencephalopathy 

   2=Mildencephalopathy 

   3=Moderateencephalo

pathy 

   4 

=Severeencephalopath

y 

16

2 

SeizureepisodeduringTH  1 =Noepisode 

   2 =<2episode 

   3 =>2episode 

16

3 

NeedofantiepilepticdrugduringT

H 

 1 = Yes 

   2 = No 

16

4 

Antiepilepticdrugused Phenobarbitone yes /no 

  Phenytoin yes /no 

  Levipril yes /no 

  Valproate yes   / no 

  Midazolam yes   / no 

  Other (pls mention) yes   / no 

16

5 

Totaldurationofrespiratorysuppo

rtneeded 

1= Noninvasive  
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  2=Invasive  

16

6 

Totaldurationofinotropicsupport

needed 

  

16

7 

Needforhydrocortisone  1 = Yes 

   2 = No 

16

8 

Ifyes,howmanydoses   

16

9 

Thompson scoreat84hours   

17

0 

MaximumThompsonscore   

17

1 

MinimumThompsonscoreachiev

edpostTH 

  

17

2 

USG craniumwithin24hours   

17

3 

USGcraniumday3   

17

4 

EEG(ifanydone)  1 = Yes 

2 = No 

17

5 

EEGdoneon(dayoflife)   

17

6 

EEGfinding  1=Normal 

2=AbN 

epileptifor

m 

3 = 

lowvoltage 

17

7 

MRIbrain(day5to21)  1 = Yes 

2 = No 

17

8 

MRIbrainfinding   

17

9 

Grade ofMRIlesion  1=Noinjury 

   2 =MildInjury 

   3=ModerateInjury 

   4= Severe Injury 

18

0 

Neurodevelopmentaloutcome at 

the time of discharge 

HNNEscore 1=Normal 

2= Abnormal 

18

1 

HNNEOptimalityscore(absolute 

score) 

  

18

2 

Delayin sector on 

HNNEexamination 

 1 =Global 
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   2=Tone 

   3 =Reflexes 

   4=Movements 

   5= abnormal signs 

   6 = Behaviour,vision 

andhearing 

18

3 

Outcomeatdischarge  1= Alive 

   2= Died 

18

4 

Incidence ofmortality   

18

5 

Immediatecauseof mortality   

18

6 

Antecedentcauseofmortality   

18

7 

Losttofollow up  1 = Yes 

   2 = No 

18

8 

Mortalitybefore 3 1/2month 

follow-up 

 1 = Yes 

   2 = No 

19

0 

Globalscore onHINE(absolute 

score) 

  

19

1 

HINEexamination Cranial 

nervefunctionscore(ma

x15) 

 

  Posture score (max18)  

  Movementsscore(max 

6) 

 

  Tone score(max24)  

  Reflexesand reaction 

score(max15) 

 

  Numberofasymmtrieso

n HINEexamination 

 

  Behaviouralscore  

OtherevidenceofsepsisduringNICU(investigationchart) 

19

3 

Temperature 1=Hypothermia 

2 =Mottling 

3 = CPtd(>1.5 C) 

 

19

4 

Timeoftemperatureinstability   

19

5 

BloodC/S   



Page | 92  

 

19

6 

Seizure  1 = Yes 

   2 = No 

19

7 

Evidenceofmeningitis  1 = Yes 

   2 = No 

19

8 

CSFcells   

19

9 

CSFC/S   

20

0 

CSFsugar/protein   

20

1 

Evidenceofmeningitis/ventriculi

tisonUSG/MRI 

 1 = Yes 

   2 = No 

20

2 

Evidenceofshock   

20

3 

Evidenceofpneumonia   

20

4 

Chestxrayfinding   

20

5 

Typeofsepsis  1=EONS 

2=LONS 
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13.5: HNNE Proforma 
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13.6: HINE Proforma 
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13.7: Items required for HNNE and HINE examination 

 

 

1. Visual Target- Red wool/Black and white target 

2. Rattle/Bell 

3. Neonatal Hammer 

4. Goniometer 

5. Torch 

6. Non stretchable measuring tape 

(For visual fixation and following black and white circle pattern is used; Wool avoided in 

neonates during HNNE examination in view of fine threads creating diffraction and 

dispersion and thus creating confusion in neonates sensory pathway leading to aberrant motor 

response to stimuli) 
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13.8: Definitions used in study 

1. Term neonate- Those born at ≥37 weeks of gestation. 

2. Early term- Those born between 37 weeks and 0 day to 38 weeks and 6 days of 

gestation. 

3. Full term- Those born at 39 weeks and 0 day to 40 weeks and 6 days of gestation. 

4. Late term- Those born at 41 weeks and 0 day to 41 weeks and 6 days of gestation. 

5. Healthy term infants –37+0 weeks and 0 day till 41+6 weeks. These were those 

neonates who were normal and shifted with mother side and stays with her till discharge 

at 72 hours or more without any complication during admission duration satisfying the 

following criteria: 

A). No major congenital or chromosomal anomalies 

B). No evidence of perinatal asphyxia (cried immediately after birth or post initial steps 

and not requiring any resuscitation with Apgar at 1 minute of 7 or more). 

C). No evidence of encephalopathy secondary to any disorder/ insult. 

D). Non vacuum assisted delivery/ difficult extraction. 

E). No delayed second stage of labour. 

F). No evidence of pathological decelerations. 

G). No evidence of sepsis/intrauterine infection in mother. 

H). No evidence of EONS in neonate. 

I). No signs of serious birth injury/cephalhematoma. 

J). No evidence of pathological jaundice. 

6. Perinatal asphyxia–NNPD network definition is used for labeling neonates as no 

asphyxia, moderate asphyxia or severe asphyxia: 

 

NNPD Network 

Moderate PA: Slow/gasping breathing or an APGAR of 4 to 6 at 

1 minute of life 

Severe PA: No breathing or APGAR of 0-3 at 1 minute of life 

7. Peripartum depression: Pertains to the condition of the infant on physical examination in 

the immediate postnatal period, i.e., in the first hour after birth. The clinical features of 

infants with this condition may include depressed mental status, muscle hypotonia, and/or 

disturbances in spontaneous respiration and cardiovascular function. This term makes no 

association with the prenatal or later postnatal (beyond the first hour) condition, physical 

examination, laboratory tests, imaging studies or EEG. (If condition persisting beyond first 

hour, the state of infant will be labeled as neonatal encephalopathy based on modified Sarnat 

and Sarnat staging into mild, moderate or severe encephalopathy. 
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8. Hypoxic ischemic encephalopathy: Neonates who have clinical evidence of 

encephalopathy in the form of altered level of consciousness and usually other signs of 

brainstem and/or motor dysfunction persisting beyond first hour of life secondary to delayed 

cry at birth requiring resuscitation and with objective data to support a hypoxic-ischemic 

mechanism as the underlying cause for the encephalopathy. To give therapeutic hypothermia 

in HIE cases, we follow NICHD criteria in our NICU. To label encephalopathy secondary to 

hypoxic-ishemic insult into mild, moderate or severe, we use Modified Sarnat and Sarnat 

staging. 

9. End organ injury: For the purpose of this study, end organ injury secondary to perinatal 

asphyxia will be defined as evidence of either of elevated CK-MB (Senthil K. et al 2017) or 

elevated creatinine/decrease urine output or evidence of cerebral edema (leading to seizures, 

SIADH, Cushing‘s reflex triadetc) or evidence of feed intolerance/altered 

aspirates/abdominal distension/absent bowel sounds. 

10. Resuscitation: For the purpose of this study, resuscitation is defined as any effort to 

initiate or sustain breathing/cryingand heart rate >100 /min, if required beyond initial steps 

11. Initial stepsduring resuscitation: Defined as per NRP
®

 8
th

 edition as sequence: warm, 

dry, stimulate, position airway, suction (if needed). 

12. Neonatal sepsis 

A. Early onset neonatal sepsis (EONS) – onset before 72 hours of life. 

B. Late onset neonatal sepsis (LONS) – onset after 72 hours of life. 

13. Risk factor for early onset neonatal sepsis*:  

A.Spontaneous prematurity 

B. Foul smelling liquor 

C. Rupture of membranes >24 hours 

D. Single unclean or >3 sterile vaginal examinations during labour 

E. Prolonged labour (duration of 1
st
 and 2

nd
 stage of labour of 24 hrs or more) 

F. Perinatal asphyxia (Apgarscore of <4 at 1 min of life) 

(*Presence of foul smelling liquor or three of the above mentioned risk factors if present, 

warrants initiation of antibiotics) 

14. Chorioamnionitis (Intra-amniotic infection): Defined as fever (>38 degree Celsius) 

plus 2 of: 

A.Maternal tachycardia 

B. Fetal tachycardia 
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C. Uterine tenderness 

D. Foul smelling vaginal discharge during labour 

E. Maternal WBCs≥15000/mm3 in absence of corticosteroids 

15. HNNE: Hammersmith Neonatal Neurological Examination (HNNE) is an 

internationallyvalidated objective method, used for the neurological assessment of term and 

preterm infants. Itis a simple and scorable method designed for evaluating neurological 

examination among preterm and term neonates. It encompasses 34 items assessing 6 

categories qualitatively and quantitatively(tone, tone pattern, reflexes, 

spontaneousmovements, abnormal signs and behavioural items). 

16. Optimality score: Optimality score is based on the frequency distribution of the scores in 

thenormal population, defining as optimal all the scores found in atleast 90% of a cohort of 

normalhealthy population. 

17. Optimality score in HNNE: Optimality score in HNNE is a method to assess neonatal 

neurological status quantitatively based on neonatal neuro-behavioural examination which 

can be usedto compare the neurological differences between preterm/at risk and term 

neonates. Optimality score forindividual item of HNNE proforma is calculated based on 

frequency distribution of the rawscores in normal population and total OS is calculated by 

adding the optimality score of all 34items. For a given item, most frequently observed 

findings or findings seen in ≥90% ofpopulation or falling more than 10th centile is defined as 

optimal. Any item seen in less than 5%population or falling less than 5th centile is regarded 

as suboptimal. Items seen between 5-10%of population are classed as borderline. 

18. Hammersmith Infant neurological examination (HINE): It is based on the same 

principle as HNNE examination (based on Dubowitz et l, 1981, neonatal neurological 

examination of at risk infants who are prone for neurological abnormalities). Hammersmith 

Infant Neurological Examination (HINE) is an internationally validated objective method, 

used for the neurological assessment of term and preterm infants and their neurological 

impairment. It is a simple and scorable method for assessing infants between 2 to 24 months 

of age including items under 5 categories(cranial nerve function, posture, tone, movements 

and reflexes). 

19. Optimality score in HINE: The optimality score is obtained by calculating the 

distribution of frequency of the scores in the normal population, defining as optimal all the 

scores found to be inatleast 90% of the cohort. The overall score ranges from minimum 0 to 

maximum 78. 
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13.9: APPENDICES 

Appendix 13.9.1: CTG classification (NICE 2020) 

Description Feature 

Baseline 

(beats/ 

minute) 

Baseline 

variability 

(beats/ 

minute) 

Decelerations 

Reassuring 110 to 160 5 to 25 None or early  

Variable decelerations with no concerning 

characteristics* for less than 90 minutes 

Nonreassuring 100 to 

109† OR 

161 to 180 

Less than 5 

for 30 to 50 

minutes OR 

More than 25 

for 15 to 25 

minutes 

Variable decelerations with no concerning 

characteristics* for 90 minutes or more  

OR  

Variable decelerations with any concerning 

characteristics* in up to 50% of contractions 

for 30 minutes or more  

OR 

Variable decelerations with any concerning 

characteristics* in over 50% of contractions 

for less than 30 minutes  

OR 

Late decelerations in over 50% of contractions 

for less than 30 minutes, with no maternal or 

fetal clinical risk factors such as vaginal 

bleeding or significant meconium 

Abnormal Below 100 

OR Above 

180 

Less than 5 

for more than 

50 minutes 

OR More 

than 25 for 

more than 25 

minutes OR 

Sinusoidal 

Variable decelerations with any concerning 

characteristics* in over 50% of contractions 

for 30 minutes (or less if any maternal or fetal 

clinical risk factors [see above])  

OR 

Late decelerations for 30 minutes (or less if 

any maternal or fetal clinical risk factors)  

OR  

Acute bradycardia, or a single prolonged 

deceleration lasting 3 minutes or more 

Abbreviation: CTG, cardiotocography.  

* Regard the following as concerning characteristics of variable decelerations: lasting more 

than 60 seconds; reduced baseline variability within the deceleration; failure to return to 

baseline; biphasic (W) shape; no shouldering.  

† Although a baseline fetal heart rate between 100 and 109 beats/minute is a non-reassuring 

feature, continue usual care if there is normal baseline variability and no variable or late 

decelerations 
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Appendix 13.9.2: Management based on CTG traces: 

Category  Definition  Management  

Normal  All features are 

reassuring 

 Continue CTG (unless it was started because of 

concerns arising from intermittent auscultation and there 

are no ongoing risk factors; see recommendation 1.10.8) 

and usual care   

 Talk to the woman and her birth companion(s) about 

what is happening 

Suspicious  1 non-

reassuring 

feature AND 2 

reassuring 

features 

 Correct any underlying causes, such as hypotension or 

uterine hyperstimulation   

 Perform a full set of maternal observations 

  Start 1 or more conservative measures* 

  Inform an obstetrician or a senior midwife 

  Document a plan for reviewing the whole clinical 

picture and the CTG findings 

  Talk to the woman and her birth companion(s) about 

what is happening and take her preferences into account 

Pathological  1 abnormal 

feature OR 2 

non-reassuring 

features 

 Obtain a review by an obstetrician and a senior midwife   

 Exclude acute events (for example, cord prolapse, 

suspected placental abruption or suspected uterine 

rupture)   

 Correct any underlying causes, such as hypotension or 

uterine hyperstimulation 

  Start 1 or more conservative measures* 

  Talk to the woman and her birth companion(s) about 

what is happening and take her preferences into account   

  If the cardiotocograph trace is still pathological after 

implementing conservative measures: 

 – obtain a further review by an obstetrician and a senior 

midwife 

 – offer digital fetal scalp stimulation (see 

recommendation 1.10.38) and document the outcome   

 If the cardiotocograph trace is still pathological after 

fetal scalp stimulation:  

– consider fetal blood sampling  

– consider expediting the birth  

– take the woman's preferences into account 

Need for 

urgent 

intervention 

Acute 

bradycardia, 

OR a single 

prolonged 

deceleration for 

 Urgently seek obstetric help  If there has been an acute 

event (for example, cord prolapse, suspected placental 

abruption or 

suspected uterine rupture), expedite the birth   

 Correct any underlying causes, such as hypotension or 
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3 minutes or 

more 

uterine hyperstimulation 

  Start 1 or more conservative measures* 

  Make preparations for an urgent birth 

  Talk to the woman and her birth companion(s) about 

what is happening and take her preferences into account   

 Expedite the birth if the acute bradycardia persists for 9 

minutes 

  If the fetal heart rate recovers at any time up to 9 

minutes, reassess any decision to expedite the birth, in 

discussion with the woman 

Abbreviation: CTG, cardiotocography.  

* If there are any concerns about the baby's wellbeing, be aware of the possible underlying 

causes and start one or more of the following conservative measures based on an assessment 

of the most likely cause(s): encourage the woman to mobilise or adopt an alternative position 

(and to avoid being supine); offer intravenous fluids if the woman is hypotensive; reduce 

contraction frequency by reducing or stopping oxytocin if it is being used and/or offering a 

tocolytic drug (a suggested regimen is subcutaneous terbutaline 0.25 mg). 

 

Appendix 13.9.3: Criteria to label perinatal asphyxia case as moderate to severe HIE 

Hypoxic ischemic encephalopathy:Neonates who have clinical evidence of encephalopathy 

in the form of altered level of consciousness and usually other signs of brainstem and/or 

motor dysfunction persisting beyond first hour of life secondary to delayed cry at birth 

requiring resuscitation and with objective data to support a hypoxic-ischemic mechanism as 

the underlying cause for the encephalopathy. To give therapeutic hypothermia in HIE cases, 

we follow NICHD criteria in our NICU. 

To label encephalopathy secondary to hypoxic-ishemic insult into mild, moderate or severe, 

we use Modified Sarnat and Sarnat staging. 

Inclusion Criteria:Inborn term newborns (≥37 week period of gestation) with perinatal 

asphyxia (as per NNPD) with evidence of moderate to severe HIE as per the following 

criteria: 
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Criteria for Neonates with Eligibility for Inclusion 

 

 

 

Biochemical Criteria 

 Blood gas within 1st hour of life 

o (Cord, ABG, CBG, VBG) 

pH ≤ 7 OR base deficit ≥ 16 

 Additional Criteria 

o If NO blood gas result available 

o OR 

o 1st hour gas pH is between 7.01-7.15 

o OR 

o Base deficit 10-16 

o AND both of the following 

o 10 min Apgar ≤ 5 OR assisted ventilation at birth continued 

for ≥ 10 minutes 

 Not limited to intubation and mechanical ventilation, may 

include CPAP 

o An acute perinatal event:  

 Late and/or variable decelerations, 

 Cord prolapse/rupture 

 Uterine rupture 

 Maternal trauma, hemorrhage, cardiorespiratory arrest 

 Shoulder dystocia 

 Nuchal cord 

 Other event leading to occurrence of hypoxia 

 

Once these criteria were met, all infants will undergo a standardized neurologic examination.  

Infants are candidates for the study when encephalopathy or seizures were present.  

Encephalopathy will be defined as the presence of one or more signs in at least three of the 

following six categories: level of consciousness, spontaneous activity, posture, tone, primitive 

reflexes (suck or Moro), and autonomic nervous system (pupils, heart rate, or respiration).  

The number of moderate or severe signs will determine the extent of encephalopathy as 

defined by modified Sarnat staging; if signs of moderate and severe encephalopathy are 

equally distributed, then the labeling will be based upon level of consciousness. 

 

 

 

 

 

 



Page | 109  

 

Criteria for defining moderate and severe encephalopathy 

Category Moderate encephalopathy Severe encephalopathy 

Level of 

consciousness 

Lethargic Stupor or coma 

Spontaneous 

activity 

Decreased activity No activity 

Posture Distal flexion, complete 

extension 

Decerebrate 

Tone Hypotonia (focal or general) Flaccid 

Primitive reflexes 

Suck 

Moro 

 

Weak 

Incomplete 

 

Absent 

Absent 

Autonomic system 

Pupils 

Heart rate 

Respiration 

 

Constricted 

Bradycardia 

Periodic breathing 

 

Deviated, dilated or non reactive to 

light 

Variable 

Apnea 

 

Appendix 13.9.4: Sarnat and Sarnat Staging to label level of encephalopathy 
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Appendix 13.9.5: Thompson score 
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Appendix 13.9.6:MRI injury scoring in neonatal HIE cases: (Trivedi et al 2017) 

REGION SCORE 

1. Subcortical region 

a) caudate nucleus 

b) globus pallidus/putamen 

c) thalamus 

d) posterior limb of internal 

capsule 

 

2. White matter 

 

3. Cortex 

 

4. Cerebellum 

 

5. Brainstem 

 

 

0 = no signal abnormality 

1 = signal abnormality in <25% of the region 

2 = signal abnormality in 25-50% of the region 

3 = widespread injury involving >50% of the region 

 

On T1 and T2 weighted image the PLIC is graded 

from: 

0 = well myelinated (>50%) 

1 = partially myelinated (25-50%) 

2 =minimal myelination (<25%) 

3 = absent myelination 

 

On diffusion weighted imaging, the PLIC is graded on 

the area of diffusion restriction from no restriction (0) 

to extensive restricted diffusion (3) 

 

Brainstem scoring is done from (0) to maximum (2) 

Regional subscore: summation of independent T1 + T2 + DWI images for the region 

MRI injury grade: summation of the 5 regional subscores 

0 = No injury 12-32 = Moderate injury 

1-11 = Mild injury 33-138 = Severe injury 

 

Appendix 13.9.7: Volpe’s Intraventricular hemorrhage (IVH) grading system 

Grading system Severity of 

IVH/GMH 

Description/ findings 

Volpe I GMH with no or minimal IVH (<10% ventricular 

volume) 

II IVH occupying 10-50% of ventricular area on parasagittal 

view 

III IVH occupying >50% of the ventricular area on 

parasagittal view, usually distends lateral ventricle (at the 

time of IVH diagnosis) 

IPE Intraparenchymal/ periventricular echodensities (location 

and extent) 
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Appendix 13.9.8: CK-MB nomogram used to label level of myocardial injury in current 

study (Senthil K. et al 2017) 

CK-MB correlation (Senthil K. et al 2017) 

Normal values (u/L): 

Weight wise Delivery mode 

<2.5 kg = 30.2 

2.6 -3 kg = 25.38 

>3 kg = 35 

LSCS = 22.57 

Natural = 27.6 

Forceps/vacuum = 35 

 

For the purpose of this study any CK-MB value >100 will be considered as elevated; 

value between 50-100 will be considered as borderline and <50 will be labelled as 

normal 
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Appendix 13.11: Mastersheet 



Enrolled 

under:

1 = test;

2 = control

EVIDENCE 

OF SEPSIS; 

1 = YES;

2 = NO

GRADE OF 

ENCEPHALOPATHY; 

0 = None;

1 = Peripartum depression; 

2 = Mild;                     

3 = Moderate; 4 = Severe

MOTHER NAME CORD IL6 6 HRS IL6 24 HRS IL6 72 HRS IL6 cord IL-1b 6 hrs IL-1b 24 hrs IL-1b 72 hrs IL-1b

HNNE 

COMPOSITE 

TONE 

OPTIMALITY 

SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE COMPOSITE 

TONE PATTERNS 

OPTIMALITY SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE COMPOSITE 

REFLEX ITEMS 

OPTIMALITY SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE COMPOSITE 

MOVEMENT 

OPTIMALITY 

SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE COMPOSITE 

ABNORMAL SIGNS 

OPTIMALITY SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE COMPOSITE 

BEHAVIOUR SIGN, 

VISION AND HEARING 

OPTIMALITY SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

HNNE TOTAL 

OPTIMALITY 

SCORE

1= OPTIMAL;

2 = SUBOPTIMAL

CN FUNCTION 

SCORE

POSTURE 

SCORE

MOVEMENT 

SCORE

TONE 

SCORE

REFLEXES AND 

REACTION SCORE

GLOBAL 

SCORE

OPTIMALITY STATUS; 

1 = OPTIMAL;

2 = SUBOPTIMAL

NUMBER OF 

ASYMMETRIES

Gestational 

age
S.NO

MOTHER 

UHID

MOTHER 

NAME
BABY UHID ADDRESS

Conception type; 

1 = spontaneos;

2 = ovulation induction;

3 = ART

NUMBER OF 

FETUS;  

1 = SINGLETON; 

2 = TWINS

PLACENTATION; 

1 = MCMA; 

2 = DCDA;

3 = MCDA

SOCIOECONOMIC 

STATUS; 

1 = UPPER; 

2 = MIDDLE;

3 = LOWER

socioeconomic status;

1 =lower class; 

2= non lower class

Gravida

Gravida; 

1 = Primigravida;

2 = Multigravida

Parity
Gestational 

age

gestation 

age in days

Gestational age weeks;

1 = 37-38+6; 

2 = 39-41+6; 

3 = 42 or more

Booking status; 

1 = Booked; 

2 = Unbooked; 

3 = Registered

Supervised; 

1 = yes; 

2 = no

MATERNAL 

AGE

Maternal age; 

1 = <25; 

2 = 25-30;

3 = 31-40; 

4 = >40

PRE-PREGNANCY 

WEIGHT

Weight gain

during pregnancy

Weight gain 

during pregnancy 

(in kg); 

1 = 5-9; 2 = 10-15;

3 = >15

DRUG 

USE

MEDICAL

DISORDER

thyroid 

disorder: 

1 = yes;

0 = no

chronic 

hyptertension; 

1 = yes; 

0 = no

diabetes;

1 = yes;

0 = no

others;

1 = yes; 

0 = no

CHRONIC

MEDICATION

OBSTETRIC

PROBLEM

anemia; 

1 = yes;

0 = no

gdm; 

1 = yes; 

0 = no

gest htn; 

1 = yes; 

0 = no

respiratory illness

(including pneuonia, 

edema, viral fever);

1 = yes; 0 = no

rh negative; 

1 = yes; 0 =no

liver disorders; 

1 = yes; 0 = no

BLOOD 

GROUP

RH 

STATUS

DCT 

STATUS

Maternal

HB

MATERNAL 

Hb; 1 = >11; 

2 = 9  to 10.9; 

3 = 7 to 8.9; 

4 = <7

Maternal 

TSH
HBA1C

maternal 

TLC

Antenatal 

progesterone; 

1 = yes; 2 = no

antenatal 

steroids; 

1 = yes; 2 = no

steroid course;

0 = not given; 

1 = course incomplete; 

2 = course complete

type of ACS; 

0 = none;

1 = betamethasone; 

2 = dexamethasone; 

3 = others

maternal 

fever; 

1 = yes; 

2 = no

MATERNAL 

TACHYCARDIA; 

1 = YES; 2 = NO

foul smelling

liquor;

1 = yes; 

2 = no

RUPTURE OF 

MEMBRANES 

>24 HRS; 

1 = ES; 2 = NO

UTERINE

TENDERNESS; 

1 = yes; 2 = no

fetal 

tachycardia; 

1 = yes; 2 = no

Evidence of clinical 

chorioamnionitis; 

1 = YES; 2 = NO

TLC count; 

1 = <4500; 

2 = 4501-11500; 

3 = >11500

maternal TLC 

abnormality; 

1 = yes; 2 = no

maternal CRP;

1 = Positive; 

2 = negative

maternal IL-6; 

1 = normal;

2 = elevated

DURATION 

OF 1
ST

 STAGE

DURATION OF

2
ND

 STAGE

PROLONGED 

LABOUR; 

1 = YES; 

2 = NO

EVIDENCE OF 

MATERNAL 

INFECTION;

1 = YES; 2 = NO

ANTENATAL RISK 

FACTOR FOR EONS; 

1 = YES; 2 = NO

antibiotics 

taken 

mother;

1 = yes;

2 = no

NAME OF 

ANTIBIOTICS

Duration of antibiotics;

0 = not given; 

1 = <3 days; 

2 = 3 to 7 days; 

3 = >7 days

ANTEPARTUM 

HEMORRHAGE; 

1 = yes; 2 = no

MgSo4 given; 

1 = yes; 2 = no

HISTORY OF 

PREVIOUS 

STILL BIRTH; 

1 = yes; 2 = no

HISTORY OF 

PREVIOUS 

ABORTION; 

1 = yes; 2 = no

THREATENED 

ABORTION; 

1 = yes; 2 = no

EPIDURAL 

ANALGESIA; 

1 = yes; 2 = no

INDUCTION 

NEEDED; 

1 = yes; 

2 = no

INDUCTION 

NEEDED; 

1 = yes;

2 = no

MAXIMUM DOSE OF 

OXYTOCIN DURING 

AUGMENTATION

MAXIMUM DOSE OF 

OXYTOCIN DURING 

AUGMENTATION;

0 = no; 1 = upto 4;

2 = 5 to 16; 3 = >16

MODE OF RUPTURE; 

0 = not ruptured; 

1 = spontaneous;

2 = ARM

FETAL CTG 

BASELINE 

HEART RATE; 

1 = <100; 

2 = 110-160; 

3 = >160

BEAT TO BEAT 

VARIABILITY;

1 = <5;

2 = 5 TO 25;

3 = >25

ACCELERATIONS;

1 = YES; 2 = NO

DECELERATIONS;

1 = YES; 2 = NO

TYPE OF 

DECELARATIONS; 

0 = NONE; 

1 = EARLY;

2 = VARIABLE;

3 = LATE

INTERPRETATION OF 

CTG(NICE);N=NORMAL;

S=SUSPICIOUS;P=PATHOLOGICAL;

U=NEED FOR URGENT INTERVENTION

FETAL

BRADYCRADIA/

TACHYCARDIA;

1 = YES; 2 = NO

DURATION OF 

BRADYCARDIA/

TACHYCARDIA

DURATION OF 

BRADYCARDIA/

TACHYCARDIA; 0 = NO; 1 = <10 MINUTES; 

2 = 11 TO 20 MIN; 

3 = >20 MIN

MODE OF DELIVERY; 

1 = SPONTANEOUS VAGINAL DELIVERY; 

2 = INDUCED VAGINAL DELIVERY; 

3 = VACCUUM ASSISTED VAGINAL; 

4 = ELECTIVE LSCS; 

5 = EMG LSCS

VACCUUM

ASSISTANCE 

REQUIRED; 

1 = YES; 2 = NO

MODE OF 

DELIVERY; 

1 = VAGINAL;

2 = LSCS

INDICATION

PRESENTATION; 

1 = VERTEX;

2 = BREECH;

3 = OTHER

MSL; 

1 = yes;

2 = no

type of 

anesthesia in 

LSCS; 

0 =no; 1 = spinal; 

2 = EPIDURAL;

3 = general 

GENERAL 

ANESTHESIA REQUIRED;

0 = NON LSCS; 

1 = YES; 

2 = NO

OPOIDS BEFORE 

CLAMPING CORD;

1 = yes; 2 = no

oxytocin 

postpartum; 

1 = 5 iu;

2 = 10 iu

TIME OF CORD 

CLAMPING; 

1 = EARLY; 

2 = DELAYED

Cord milking;

1 = yes; 2 = no
DOB

TIME OF 

BIRTH

gender;

1 = male;

2 = female

INITIAL STEPS 

REQUIRED TO 

CRY; 

1 = yes; 2 = no

RESUSCITATION 

REQUIRED;

1 = yes; 2 = no

TIME OF FIRST 

CRY/SPONTANEOUS 

BREATHING

time of first 

cry in seconds

TIME OF FIRST 

CRY/SPONTANEOUS 

BREATHING; 

0 = immediate;

1 = <2 minutes;

2 = 2 to 4 minutes;

3 = >4 min

Degree of perinatal 

asphyxia (NNPD) 

0 = none; 

1 = moderate;

2 = severe

APGAR 

@ 1 min

Expanded 

APGAR 

@ 1 min

Combined 

APGAR 

@ 1 min

APGAR 

@ 5 min

Expanded 

APGAR

@ 5 MIN

Combined 

APGAR 

@ 5 min

APGAR 

@ 10 min

EXPANDED 

APGAR AT

10 MIN

Combined 

APGAR 

@ 10 min

APGAR 

@ 20 min

EXPANDED 

APGAR AT

20 MIN

Combined 

APGAR 

@ 20 min

CORD 

BLOOD 

PH

cord pH; 

1 = <7; 

2 = 7 to 7.19; 

3 = 7.20-7.25; 

4 = >7.25

CORD BLOOD

BASE DEFICIT

CORD BLOOD 

BASE DEFICIT; 

1 =<6; 2 = 6-11.9;

3 = 12-15.9; 4 = >16

CORD 

BLOOD 

LACTATE

CORD BLOOD 

LACTATE;

1 = < 3.9; 

2 = 4-7.9; 

3 = 8 to 11.9;

4 = >12

CORD 

BLOOD

CO2

CORD 

BLOOD 

CO2;

1 = <40; 

2 = 40 to 60; 

3 = >60

CORD 

BLOOD

HCO3

MAXIMUM

RESUSCITATION

REQUIRED;

0 = none; 

1 = initial steps;

2 = PPV; 

3 = intubation; 

4 = chest compression; 

5 = drugs; 

6 = fluids and  miscellaneous

INVASIVE 

VENTILATION 

REQUIRED DURING 

NITIAL STABIISATION; 1 = YES; 2 = NO

MAXIMUM FIO2

REQUIRED

MAXIMUM FIO2 

REQUIRED DURING 

INITIAL RESUSCITATION; 

0 = not needed; 

1 = 0.21; 

2 = 0.22-0.30; 

3 = 0.31-0.5; 4 = >0.5

MAXIMUM 

PRESSURE 

REQUIRED

TIME TAKEN TO 

ACHIEVE 

PREDUCTAL 

SPO2 OF 90%

TIME TAKEN TO 

ACHIEVE PREDUCTAL 

SPO2 OF 90%; 

1 = upto 10 min; 

2 = 11-20 minutes; 

3 = >20 min

NEONATAL 

TEMPERATURE 

AT 15 MIN

NEONATAL 

GTEMPERATURE 

AT 30 MIN

EVIDENCE OF 

HYPOTHERMIA 

DURING 

RESUSCITATION; 

1 = YES; 2 = NO

DEGREE OF HYPOTHERMIA 

DURING RESUSCITATION;

0 = NO; 1 = COLD STRESS; 

2 = MODERATE; 3 = SEVERE 

MAXIMUM DURATION 

OF INVASIVE 

VENTILATION

REQUIRED; 

0 = not needed; 

1 = < 6 hours; 

2 = 6-12 hours; 

3 = >12 hours

Total duration of 

ventilation

support needed;

0= Not needed; 

1 <6 hrs; 

2 = 6-24 hrs; 

3 = >24 hrs

MAXIMUM RESPIRATORY 

SUPPORT REQUIRED; 

0 = NO; 1 = CPAP/NIMV; 

2 = Invasive ventilation

THOMPSON 

SCORE 

AT 2 HRS

THOMPSON 

SCORE AT 

24 HOURS

THOMPSON 

SCORE AT 

72 HOURS

MAXIMUM 

THOMPSON 

SCORE

THERAPEUTIC 

HYPOTHERMIA 

GIVEN; 

1=YES;

2 =NO

HOL at TH 

start; 

1 = NOT GIVEN; 

2 = UPTO 2 HOL; 

3 = 2 TO 4 HOL; 

4 = >4 HOL

EVIDENCE OF 

clinical 

SEIZURE; 

1=YES; 2=NO

SEIZURE 

ONSET HOL; 

0 = None; 

1 = <12 hours; 

2 = 12-24 hours; 

3 = 24-72 hours; 

4 = >72 hours

ANTIEPILEPTICS 

NEEDED; 

1 = YES; 2 = NO

EEG 

ABNORMALITY; 

1=YES; 2=NO

TYPE OF EEG 

ABNORMALITY; 

0 = NORMAL; 

1 = MODERATELY ABNORMAL;

2 = SEVERELY ABNORMAL

EVIDENCE 

OF EONS; 

1=YES; 2 =NO

EVIDENCE 

OF LONS; 

1 = yes; 2 = no

ANTIBIOTIC 

DURATION; 

0 = None; 

1 = <48 hours; 

2 = 3-7 days; 

3 = 8-14 days; 

4 = >14 days

NEED FOR 

UPGRADATION 

FOR ANTIBIOTICS; 

1 = yes; 2 = no

EVIDENCE OF 

MENINGITIS; 

1 = Yes; 2 = No

EVIDENCE 

OF IVH;

1 = YES; 2 = NO

GRADE OF 

IVH; 

0 = NONE; 

1 = GRADE 1; 

2 = GRADE 2; 

3 = GRADE 3 AND BEYOND

EVIDENCE OF

INTRACRANIAL 

BLEED; 

1 = YES; 2 = NO

EVIDENCE OF

SHOCK;

1 = YES; 2 = NO

HOL SHOCK 

APPEARED; 

0 = NO; 

1 = <6 HOURS; 

2 = 6-24 HOURS; 

3 = 24-72 HOURS; 

4 = >72 HOURS

VASOPRESSOR 

NEEDED; 

1 = YES; 2 = NO

FEED STARTED 

ON DAY;

0 = BIRTH; 

1 = 6-24 HOURS;

2 = >24 HOURS

FULL FEED 

ATTAINED DAY; 

0 = DAY 0; 

1 = DAY 1-3; 

2 = 4-5 DAYS; 

3 = >5 DAYS

EVIDENCE OF 

END ORGAN IJURY; 

1 = YES; 2 = NO

AST/ALT in

initial 24 hrs; 

0 = WNL; 

1 = 2 x WNL; 

2 = 2-4 X WNL; 

3 = >4 X WNL 

(n = 16 - 55.4)

raised 

transaminitis; 

1 = yes; 2 = no

CREATININE 

AT 24 HOL

CK-MB AT 

6-12 HOL; 

0 = <50;

1 = 51-100; 

2 = 101-200; 

3 = 201 AND MORE

CK-MB AT 

6-12 HOL; 

0 = <50; 1 = 51-100;

2 = 101-200; 

3 = 201 AND MORE

CORD

TSH

COMPLICATION 

DURING TH; 

0= TH NOT GIVEN 

1 = YES; 2 = NO

COMPLICATION

EVIDENCE OF 

DERANGED 

BLOOD SUGAR;

1 = YES; 2 = NO

EVIDENCE OF 

RAISED ICP; 

1 = YES; 2 = NO

EVIDENCE OF 

OLIGURIA/ANURIA; 

1 = YES; 2 = NO

EVIDENCE OF 

SIADH; 

1 = YES; 

2 = NO

DISCHARGE 

DOL

MODE OF FEEDING 

AT DISCHARGE; 

1 = DIRECT BREASTFEEDS; 

2 = BREASTFEEDS +KC; 

3 = OG FEEDS

OUTCOME 

AT DISCHARGE; 

1 = ALIVE; 

2 = DEATH

BIRTH 

WEIGHT

WEIGHT 

CENTILE

SGA; 

1 = YES;

2 = NO

Weight centile; 

1 = <3rd ; 

2 = 3rd-10th;

3 = 10th-90th; 

4 = >90th 

LENGTH 

AT BIRTH

LENGTH 

CENTILE

Length centile; 

1 = <3rd ; 

2 = 3rd-10th;

3 = 10th-90th; 

4 = >90th 

OFC AT BIRTH OFC CENTILE

OFC centile; 

1 = <3rd ; 

2 = 3rd-10th; 

3 = 10th-90th;

4 = >90th 

pondoral

index

FGR type;

0 = none; 

1 = asymmetrical; 

2 = symmetrical

CORD Hb CORD TLC CORD ANC CORD PLT DAY 1 Hb DAY 1 TLC DAY 1 ANC DAY 1 PLT DAY 2 Hb DAY 2 TLC DAY 2 ANC DAY 2 PLT DAY 3 Hb DAY 3 TLC DAY 3 ANC DAY 3 PLT CORD CRP 6 HRS CRP 24 HRS CRP 72 HRS CRP CORD PCT 6 HRS PCT 24 HRS PCT 72 HRS PCT
MRI Done; 

1 = yes; 2 = no

RCN 

(T1+T2+DW)
LCN RGP LGP RT LT RPLIC LPLIC

REGIONAL 

SUBSCORE 

SUBCORTEX

RWM LWM

REGIONAL

SUBSCORE 

WHITE MATTER

RCOR LCOR

REGIONAL 

SUBSCORE 

CORTEX

RCL LCL

REGIONAL 

SUBSCORE 

CEREBELLUM

RBS LBS

REGIONAL S

UBSCORE 

BRAINSTEM

TOTAL 

SCORE

SEVERITY 

OF LESION

severity of 

lesion on MRI; 

0 = NONE/no injury; 

1 = mild;

2 = moderate;

3 = severe

mri abnormality; 

1 = yes; 2 = no

HINE DATE OF 

EXAMINATION
DOB

OFC at 

HINE

Ofc z 

score at

HINE

SIZE OF HEAD;

1= NORMAL;

2 = SMALL HEAD;

3 = MICROCEPHALY;

4 = LARGE HEAD

HIGH ARCH 

PALATE; 

1 = YES;

2 = NO

CORTICAL THUMB;

1= PERSISTENT ADDUCTION;

2 = INTERMITTENT;

3 =NO ADDUCTION

PREDOMINANT MODE 

OF FEEDING ON 

FOLLOW UP;

1 = direct breastfeeding;

2 = mixed

2 2 0 PRIYANKA SHARMA 106.6 65.8 12.3 17.98 12.23 4.93 8.96 2.22 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 23 9 69 1 0 37+5 54 21/11/002845 PRIYANKA SHARMA 22/03/015328 JODHPUR 1 1 1 2 2 1 1 0 37+5 264 1 1 24 1 65 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 11.5 1 2.22 4.7 9990 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 18 0 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 0 2 2 1 1 1 N 2 NO 0 4 2 2
INDUCTION 

FAILURE
1 2 1 2 2 1 2 2 22/03/2022 11:05:01 1 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 10 7 17 7.4 4 5 1 3.9 1 42 2 22 0 2 0.21 0 NO 8 1 36.5 36.4 1 1 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 41/25 2 0.6 0 0 6.75 0 NONE 2 2 2 2 4 1 1 2800 26.28 2 3 49 38.75 3 34 68.84 3 2.5 0 8.2 3750 1870 11000 16.4 11230 6780 122000 16.4 10240 5640 198000 15.4 6780 3490 167000 1.7 1.2 2.9 8.3 0.108 0.237 4.97 1.04 2 2 07/03/2022 22/3/2022 40.4 -0.48 1 2 3 1

2 2 0 SNEHA LOHIYA 277.7 33.4 19.1 15.4 87.54 28.98 17.88 5.67 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 39+5 55 21/12/013750 SNEHA LOHIYA 22/03/015646 JODHPUR 1 1 1 3 1 2 2 1001 39+5 278 2 2 29 2 58 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 B POSITIVE NEG 9.8 2 1.41 5 7170 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2
previous LSCS not 

willing for TOLAC
1 2 1 2 2 1 2 2 22/03/2022 17:47:34 2 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 10 7 17 7.41 4 4 1 2.9 1 40 2 23 0 2 0.21 0 NO 9 1 36.4 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 44/25 2 0.86 0 0 4.64 0 NONE 2 2 2 2 4 1 1 3015 11.83 2 3 49 19.79 3 33.5 16.34 3 2.5 0 14.5 11070 5880 234000 17.1 10890 6330 275000 18.1 8670 3450 288000 19 4180 2700 235000 1.2 1.2 10.2 11.4 0.536 0.494 1.94 0.341 2 2 07/03/2022 22/3/2023 39.2 -0.61 1 2 3 1

2 2 0 MONIKA SUTHAR 131.2 67.5 25.5 6.1 477.57 32.21 14.45 1.84 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 17 6 24 9 71 1 0 38+5 56 21/12/014234 MONIKA SUTHAR 22/03/015717 JODHPUR 1 1 1 2 2 4 2 3002 38+5 271 1 1 32 3 68 10 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 12.2 1 1.98 5.1 8670 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2 PREVIOUS LSCS 1 2 1 2 2 1 2 2 22/03/2022 20:16:28 2 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.42 4 4.3 1 3.8 1 39 1 21 0 2 0.21 0 NO 6 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 38/26 2 0.54 0 0 7.1 0 NONE 2 2 2 2 3 1 1 3355 65.21 2 3 51 86.87 3 35 84.61 3 2.5 0 15.5 11970 6460 330000 22.6 29180 21490 283000 21.1 19940 11330 306000 20.5 17710 8650 309000 1.1 1.3 4.7 4.9 0.248 0.712 5.76 0.843 2 2 07/03/2022 22/3/2024 41.1 0.91 1 2 3 1

2 2 0 PRIYANKA 951.4 5.8 9.8 18.7 126.78 12.6 6.98 0.78 10 1 5 1 6 1 3 1 3 1 6 1 33 1 15 16 6 22 12 71 1 0 38+0 57 22/01/026333 PRIYANKA 22/03/016766 JODHPUR 1 1 1 2 2 1 1 0 38+0 266 1 1 22 1 58 11 2 NO NONE 0 0 0 0 NO GESTATIONAL HTN 0 0 1 0 0 0 AB POSITIVE NEG 13.6 1 1.67 4.9 11600 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 12 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 2 2 2 1 1 1 N 2 NO 0 2 2 1 TOL 1 2 0 0 2 2 2 2 24/03/2022 02:02:47 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.38 4 4 1 4.1 2 36 1 24 0 2 0.21 0 NO 7 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 42/37 2 0.76 0 0 6.7 0 NONE 2 2 2 2 3 1 1 3430 79.96 2 3 51 91.48 4 35 89.41 3 2.6 0 14.5 12880 7600 330000 21.2 16780 9870 346000 21 12650 5470 319000 19.2 9350 4620 349000 5 1.3 5.8 6.9 0.2 0.626 1.88 0.641 2 2 07/06/2022 24/03/2022 40.6 -0.31 1 2 3 1

2 2 0 VIJAY KUMARI 91.1 12.3 21.1 9.1 4.87 11.2 4.14 1.91 9.5 1 5 1 6 1 3 1 3 1 7 1 33.5 1 15 17 6 23 9 70 1 0 38+3 58 21/11/015551 VIJAY KUMARI 22/03/016771 JODHPUR 1 1 1 2 2 2 2 1001 38+3 269 1 1 25 2 62 10 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 A POSITIVE NEG 12.5 1 1.227 4.4 9370 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 2 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 24/03/2022 03:31:18 2 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.39 4 3 1 4.5 2 43 2 23 0 2 0.21 0 NO 8 1 36.4 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 29/25 2 0.72 0 0 4.52 0 NONE 2 2 2 2 3 1 1 3103 56.11 2 3 50 74.28 3 35 86.89 3 2.5 0 16.5 20700 13160 330000 19.6 21890 13450 233000 18.9 19680 8980 289000 19.1 11280 4580 298000 1.1 1.3 6.7 7 0.136 0.564 3.14 0.865 2 2 07/06/2022 24/03/2023 40.3 0.51 1 2 3 1

2 2 0 DHANU SONI 32.8 3.8 12.4 1.3 0.91 0.85 8.96 2.09 10 1 5 1 6 1 3 1 3 1 7 1 34 1 14 18 6 22 10 70 1 0 38+6 59 21/08/010495 DHANU SONI 22/03/016772 JODHPUR 1 1 1 2 2 3 2 2001 38+6 272 1 1 26 2 65 10 2 NO NONE 0 0 0 0 NO
RH NEGATIVE 

WITH ANEMIA
1 0 0 0 1 0 B NEGATIVE NEG 8.5 3 2.12 5.7 5470 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 8 2 1 2 2 1 1 1 N 2 NO 0 2 2 1 TOL 1 2 0 0 2 2 2 2 24/03/2022 03:41:20 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.41 4 4 1 3.2 1 46 2 23 0 2 0.21 0 NO 9 1 36.7 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 45/29 2 0.64 0 0 4.3 0 NONE 2 2 2 2 4 1 1 3297 57.82 2 3 51 85.76 3 34.5 71.19 3 2.5 0 15.9 11830 4300 327000 19.2 15400 8390 314000 20.6 12740 6140 330000 19.4 8670 3240 286000 1.3 1.3 6 4.3 0.218 0.31 1.59 0.439 2 2 07/07/2022 24/03/2024 40.4 -0.48 1 2 3 1

2 2 0 ANITA KANWAR 14.5 6.7 24.6 3.3 3.31 2.89 30.31 5.43 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 17 6 21 9 68 1 0 39+3 60 21/07/013462 ANITA KANWAR 22/03/017387 NAGAUR 1 1 1 2 2 1 1 0 39+3 276 2 1 20 1 58 9 1 NO NONE 0 0 0 0 NO GDM 0 1 0 0 0 0 O POSITIVE NEG 14.2 1 3.306 6.1 11270 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 2 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 24/03/2022 12:52:01 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.37 4 2 1 4.9 2 36 1 21 0 2 0.21 0 NO 11 2 36.5 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 31/27 2 0.88 0 0 3.4 0 NONE 2 2 2 2 4 1 1 3531 72.55 2 3 52 93.13 3 34 49.27 3 2.5 0 16.1 13250 7200 289000 19.9 21320 8900 344000 22.4 17860 7680 288000 21.9 11980 3650 324000 1.2 1.2 10.7 5.2 0.109 0.684 3.37 0.839 2 2 07/07/2022 24/03/2025 39.9 -0.9 1 2 3 1

2 2 0 PRIYANKA ADIWAL 20.3 10.1 27.2 5.8 12.3 6.11 13.23 6.47 9.5 1 4 2 6 1 3 1 3 1 7 1 32.5 1 15 16 6 22 12 71 1 0 37+0 61 21/08/016088 PRIYANKA ADIWAL 22/03/017510 JODHPUR 1 1 1 3 1 1 1 0 37+0 259 1 1 29 2 61 10 2 YES

HYPOTHYROIDI

SM AND 

SLIPPED 

INTERVERTEBR

AL DISC

0 0 0 1 ELTROXIN GDM 0 1 0 0 0 0 O POSITIVE NEG 12.6 1 1.78 6 8760 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 10 3 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 4 1 1 2 2 1 1 1 N 2 NO 0 1 2 1 PTOL 1 2 0 0 2 2 2 2 24/03/2022 19:37:13 1 2 2 5 5 0 0 9 7 16 9 7 16 9 7 16 10 7 17 7.34 4 5 1 3.8 1 39 1 23 0 2 0.21 0 NO 8 1 36.9 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 38/27 2 0.73 0 0 10.56 0 NONE 2 2 2 2 3 1 1 3334 86.25 2 3 50.2 94 4 34.1 86 3 2.6 0 13.6 15350 9350 276000 20.1 26390 16580 474000 20.9 17560 10680 389000 20.5 12010 7660 357000 1.1 1.4 2.5 3.3 0.103 0.817 12.6 1.1 2 2 07/07/2022 24/03/2026 40.1 -0.73 1 2 3 1

2 2 0 RAJNI 34.8 5.7 7.8 4.9 4.2 0 0.56 2.65 10 1 5 1 6 1 3 1 3 1 7 1 34 1 14 16 6 21 10 67 1 0 38+3 63 21/09/008280 RAJNI 22/03/017451 JODHPUR 1 1 1 2 2 3 2 2002 38+3 262 1 1 31 3 65 10 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 12.3 1 2.416 4.6 9310 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2 PREVIOUS LSCS 1 2 1 2 2 1 1 1 24/03/2022 16:01:28 2 2 2 5 5 0 0 8 7 15 9 7 16 9 5 14 9 5 14 7.25 4 7.8 2 1.4 1 45 2 20 0 2 0.21 0 NO 22 3 36.2 36.5 2 0 0 1 (3 HRS) 1 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 36/32 2 0.79 0 0 4.76 0 NONE 2 2 2 2 3 1 1 2703 27.49 2 3 49 52.39 3 35 86.69 3 2.3 2 13.3 8100 3320 174000 16.1 14290 9820 229000 16 8490 5070 224000 15.8 9280 5560 210000 1.1 2 3.4 2.6 0.157 1.46 3.29 0.387 2 2 07/08/2022 24/03/2028 39.7 -0.21 1 2 3 1

2 2 0 LAXMI 91.8 46.3 11.4 15.8 23.1 9.96 2.77 0 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 21 9 67 1 0 39+4 66 19/06/018743 LAXMI 22/03/017506 JODHPUR 1 1 1 2 2 3 2 1011 39+4 277 2 1 25 2 61 11 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 A POSITIVE NEG 10.3 2 1.856 4.9 6410 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 1 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 24/03/2022 19:30:25 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 16 10 7 17 7.44 4 3.8 1 1.6 1 41 2 24 0 2 0.21 0 NO 9 1 36.5 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 31/21 2 0.69 0 0 22.4 0 NONE 2 2 2 2 4 1 1 2803 9.23 1 2 48 15.55 3 35 77.06 3 2.5 0 18 12370 7320 237000 21.9 16780 8800 298000 22 13280 6780 266000 23.9 7480 4580 235000 1.2 1.2 20.7 10.5 0.614 0.183 4.77 0.736 2 2 07/05/2022 24/03/2031 39.3 -1.5 1 2 3 1

2 2 0 REKHA 90.3 44.6 12.1 9.4 17.8 12.89 4.74 4.85 10 1 5 1 6 1 3 1 3 1 7 1 34 1 13 16 6 22 9 66 2 0 37+0 67 21/10/015610 REKHA 22/03/017586 JODHPUR 1 1 1 2 2 1 1 0 37+0 259 1 1 24 1 60 12 2 YES NONE 0 0 0 0 NO IHCP 0 0 0 0 0 1 O POSITIVE NEG 12.9 1 2.345 5 7680 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 13 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 1 2 2 1 1 1 N 2 NO 0 2 2 1 TIVD 1 2 0 0 2 2 2 2 24/03/2022 23:30:02 2 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 9 5 14 7.39 4 3 1 3.9 1 39 1 23 0 2 0.21 0 NO 20 3 37.2 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 25/20 2 0.77 0 0 19.09 0 NONE 2 2 2 2 4 1 1 2702 28.91 2 3 48 11.86 3 33.5 23.6 3 2.4 2 19 15430 7890 286000 22.1 27100 19900 290000 20.4 13410 6300 282000 21 11280 5700 272000 1.3 5.5 11.4 8.4 0.575 4.92 9.7 2.19 2 2 07/08/2022 24/03/2032 39.1 -0.77 1 2 3 1

2 2 0 RAJNI 100.5 71.3 40.5 7.8 7.68 3.49 2.87 0 9 1 4 2 6 1 3 1 3 1 7 1 32 1 15 15 6 23 9 68 1 0 39+0 68 21/11/000348 RAJNI 22/03/017589 JODHPUR 1 1 1 2 2 1 1 0 39+0 273 2 1 27 2 67 10 2 YES NONE 0 0 0 0 NO IHCP 0 0 0 0 0 1 A POSITIVE NEG 11.1 1 2.897 4.8 6730 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 14 3 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 1 2 2 1 2 0 N 2 NO 0 2 2 1 TIVD 1 2 0 0 2 2 2 2 25/03/2022 21:23:15 1 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.38 4 5 1 3.6 1 44 2 21.8 0 2 0.21 0 NO 8 1 37 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 28/32 2 0.79 0 0 4.76 0 NONE 2 2 2 2 4 1 1 3089 27.49 2 3 49 34.17 3 34 45.19 3 2.6 0 10.3 7480 4510 137000 16.3 15470 7330 387000 15.7 15800 7720 338000 16 10200 4560 212000 2.9 3.2 7.2 5.7 0.643 2.04 4.76 0.951 2 2 07/08/2022 25/03/2022 39.1 -1.67 1 2 3 1

2 2 0 SUMAYELA 1243.8 184.8 23.1 3.6 23.4 6.8 9.11 0 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 39+4 69 21/09/002366 SUMAYELA 22/03/017590 JODHPUR 1 1 1 2 2 2 2 1001 39+4 277 2 1 21 1 58 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 10.6 2 2.924 5.4 12270 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 8 3 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 2 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 25/03/2022 01:26:04 2 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.36 4 3 1 2.6 1 41 2 22 0 2 0.21 0 NO 8 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 39/21 2 0.86 0 0 2.62 0 NONE 2 2 2 2 3 1 1 2669 4.9 1 2 48 15.55 3 33 15.89 3 2.4 2 16.6 8990 4570 189000 20 19890 11230 341000 19.1 14530 8990 405000 18.9 9890 3860 344000 1.4 1.9 13.6 7 0.24 1.71 8.73 1.94 2 2 07/08/2022 25/03/2023 38.8 -1.01 1 2 3 1

2 2 0 POOJA 2105.4 232.4 29.2 9.6 1021.05 23.1 0 0.74 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 9 68 1 0 37+0 70 21/12/005239 POOJA 22/03/017600 JODHPUR 1 1 1 2 2 1 1 0 37+0 259 1 1 24 1 59 10 2 YES NONE 0 0 0 0 NO GESTATIONAL HTN 0 0 1 0 0 0 B POSITIVE NEG 13.2 1 3.12 4.9 11200 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 15 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 0 0 2 2 2 1 1 1 N 2 NO 0 2 2 1 PREECLAMPSIA 1 2 0 0 2 2 2 2 25/03/2022 04:31:43 1 1 2 30 30 1 0 7 7 14 9 7 16 10 7 17 10 7 17 7.35 4 4 1 3.8 1 42 2 23 0 2 0.21 0 NO 9 1 36 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 26/25 2 0.89 0 0 10.43 0 NONE 2 2 2 2 3 1 1 2507 16.39 2 3 48 54.04 3 35 94.1 4 2.2 2 17.5 10130 4450 322000 18.9 18790 8990 356000 18 15640 7860 288000 17.4 7190 3190 347000 1.1 1.2 3.4 4 0.11 0.326 1.22 0.269 2 2 07/08/2022 25/03/2024 40.5 -0.49 1 2 3 1

2 2 0 RENU BALA 1586.7 131.1 15.9 13.1 722 4.5 0 0 9 1 5 1 6 1 3 1 3 1 7 1 33 1 15 17 6 23 9 70 1 0 38+5 71 21/09/012309 RENU BALA 22/03/017708 JODHPUR 1 1 1 2 2 2 2 0+0+1+0 38+5 271 1 1 27 2 62 12 2 YES
HYPOTHYROIDI

SM
1 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 12.4 1 4.06 5.1 7220 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2 DISC PROLAPSE 1 2 1 2 2 1 2 2 25/03/2022 12:34:44 1 2 2 5 5 0 0 8 7 15 9 7 16 9 7 17 10 7 17 7.34 4 3 1 4.6 2 46 2 24 0 2 0.21 0 NO 7 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 28/24 2 0.67 0 0 10.19 0 NONE 2 2 2 2 3 1 1 3045 35.3 2 3 51 86.87 3 35 84.61 3 2.3 2 16.8 12000 5530 416000 20 14460 7550 391000 19.2 13450 6570 329000 18.9 7880 4780 240000 1.2 1.2 3.2 4.1 0.143 0.979 2.3 0.323 2 2 07/09/2022 25/03/2025 40.2 -0.74 1 2 3 1

2 2 0 IMARITI 57.4 36.6 32.1 5.6 0.91 22.76 4.98 0 10 1 5 1 6 1 3 1 3 1 7 1 34 1 14 16 6 20 10 66 2 0 39+0 72 21/09/013459 IMARITI 22/03/017776 OSIAN 1 1 1 3 1 2 2 1001 39+0 273 2 1 24 1 60 10 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 B NEGATIVE NEG 11.8 1 3.402 4.8 8790 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 5 2 2
previous LSCS not 

willing for TOLAC
1 2 1 2 2 1 2 2 25/03/2022 16:28:09 2 1 2 30 30 1 0 8 7 15 9 7 16 9 7 16 10 7 17 7.33 4 4 1 4.2 2 47 2 23 0 2 0.21 0 NO 10 1 36.5 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 32/30 2 0.64 0 0 4.68 0 NONE 2 2 2 2 4 1 1 3108 47.9 2 3 51 92.98 4 35 91.6 4 2.3 2 15.9 17350 8600 77000 18.4 29030 19190 309000 20 13560 5620 324000 19.2 11020 4980 288000 1.4 1.2 15.1 7.8 0.891 0.325 2.15 0.492 2 2 07/10/2022 25/03/2026 41.5 1.15 1 2 3 1

2 2 0 NEETU 42.6 30.2 16.7 5.3 2.88 19.42 1.8 0 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 11 70 1 0 38+6 74 19/03/012143 NEETU 22/03/017851 JODHPUR 1 1 1 2 2 3 2 1011 38+6 272 1 2 28 2 62 10 2 NO NONE 0 0 0 0 NO GDM 0 1 0 0 0 0 A POSITIVE NEG 11.6 1 1.28 4.8 10480 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 1 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 25/03/2022 07:47:52 2 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.35 4 4 1 1.5 1 43 2 23 0 2 0.21 0 NO 9 1 36.7 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 39/31 2 0.61 0 0 4.56 0 NONE 2 2 2 2 3 1 1 3165 55.85 2 3 50 81.87 3 34.5 84.27 3 2.5 0 14.3 16370 10170 322000 20 23300 13280 348000 19.5 21800 12730 160000 20.9 19990 8640 384000 1.7 2.8 6.7 5.5 0.108 0.106 2.83 0.704 2 2 07/12/2022 25/03/2028 40.7 0.51 1 2 3 1

2 2 0 KUSUM 1228.23 126.2 30.4 9.9 209.45 288.59 21.04 12.21 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 9 68 1 0 37+6 75 21/12/000450 KUSUM 22/03/018317 JODHPUR 1 1 1 2 2 3 2 2002 37+6 265 1 2 32 3 65 11 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 A POSITIVE NEG 10.5 2 1.86 5.1 9400 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 3 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2 PREVIOUS LSCS 1 1 1 2 2 1 2 2 26/03/2022 11:07:28 1 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 10 7 17 7.33 4 5.4 1 1.91 1 38.6 1 21 0 2 0.21 0 NO 8 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 34/27 2 0.85 0 0 4.42 0 NONE 2 2 2 2 3 1 1 2613 6.33 1 2 47 9.71 2 34.5 71.19 3 2.5 0 13.7 14600 7470 282000 21 17200 8840 365000 21.2 17740 6890 324000 20.4 10560 4610 324000 1.2 1.2 12.4 7.5 0.103 0.107 3.51 0.226 2 2 14/7/2022 26/03/2022 41.3 0.99 1 2 3 1

2 2 0 HARSHIKA 52.3 16.7 26.3 9.4 15.7 8.9 0.56 1.56 9 1 4 2 6 1 3 1 3 1 7 1 32 1 15 16 6 23 9 69 1 0 37+2 76 22/08/015780 HARSHIKA 22/08/016636 NAGAUR 1 1 1 2 2 3 2 1011 37+2 261 1 2 26 2 64 11 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 AB POSITIVE NEG 9.9 2 2.35 4.8 29400 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 4 0 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 0 2 2 1 1 1 N 2 NO 0 5 2 2 SCAR DEHISCENCE 1 2 1 2 2 1 1 1 24/08/2022 14:38:44 1 2 2 5 5 0 0 8 7 15 9 7 16 9 5 14 10 5 15 7.37 4 7 2 3.6 1 45 2 20.9 0 2 0.21 0 NO 13 2 37.1 36.5 2 0 0 1 (2 HRS) 1 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 40/25 2 0.69 0 0 0.736 0 NONE 2 2 2 2 4 1 1 2709 63.48 2 3 47.5 71.37 3 33.5 83.2 3 2.5 0 12.4 12130 5430 128000 13.3 20610 14900 329000 13.9 15920 9840 344000 14 11810 5500 372000 1.2 1.1 4.6 4.1 0.101 0.3 11.4 2.34 2 2 12/04/2022 24/08/2022 40 -0.79 1 2 3 1

2 2 0 PRAMILA 34.2 18.3 21.1 4.1 0 0.49 2.3 3.1 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 9 68 1 0 38+4 77 22/07/009936 PRAMILA 22/08/017454 AJMER 1 1 1 2 2 2 2 1001 38+4 270 2 2 30 2 62 14 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 AB POSITIVE NEG 10.1 2 3.42 5.2 10800 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2
NOT WILLING FOR 

TOLAC
1 2 1 2 2 1 2 2 25/08/2022 14:18:30 2 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.36 4 4 1 3.7 1 34 1 22 0 2 0.21 0 NO 10 1 37 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 42/29 2 0.66 0 0 8.69 0 NONE 2 2 2 2 3 1 1 3114 40.56 2 3 51 89.99 3 35 89.08 3 2.3 2 18.2 14570 6140 242000 25.6 15760 9760 200000 21.9 16700 9370 20100 22.7 9620 3420 176000 2 1.2 5.9 2.9 0.335 0.61 5.23 1.89 2 2 12/03/2022 25/08/2022 40.7 0.68 1 2 3 1

2 2 0 SARDA DEVI 59.92 24.2 16.76 5.2 4.98 32.9 16.5 3.1 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 18 6 22 9 70 1 0 38+0 78 22/08/015739 SARDA DEVI 22/08/017463 BARMER 1 1 1 3 1 3 2 0+0+2+0 38+0 266 1 2 36 3 64 10 2 YES
HYPOTHYROIDI

SM
1 0 0 0 NO

IHCP RECURRENT 

ABORTION WITH 

PARTIAL HELLP

0 0 1 0 0 0 AB POSITIVE NEG 13.9 1 1.23 5.1 5800 1 1 1 1 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 5 2 2
HELLP with fibroid 

cervical
1 2 1 2 2 1 2 2 25/08/2022 14:35:25 2 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 10 7 17 7.31 4 5 1 4.4 2 42 2 23 0 2 0.21 0 NO 11 2 36.9 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 45/22 2 0.75 0 0 5.65 0 NONE 2 2 2 2 4 1 1 3077 60.32 2 3 50 89.22 3 33.7 49.06 3 2.4 2 16.3 14570 9560 249000 24.6 18240 13360 258000 22.5 24400 17820 253000 20.7 14140 7620 260000 1.1 1.4 6.1 2.4 0.143 0.897 5.15 0.526 2 2 12/03/2022 25/08/2023 39.5 -0.28 1 2 3 1

2 2 0 POONAM KANWAR 45.6 29.9 19.9 4.6 0 0 5.8 0.38 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 40+0 79 22/05/011268 POONAM KANWAR 22/08/017608 JODHPUR 1 1 1 2 2 1 1 0 40+0 280 2 2 23 1 58 11 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 12.3 1 1.914 4.9 7170 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 14 3 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 2 2 2 1 2 0 N 2 NO 0 2 2 1 TIVD 1 2 0 0 2 2 2 2 25/08/2022 20:46:07 2 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.34 4 5.2 1 1.4 1 36 1 23 0 2 0.21 0 NO 9 1 36.8 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 31/21 2 0.79 0 0 11.28 0 NONE 2 2 2 2 4 1 1 3299 53.93 2 3 49 44.06 3 32.8 18.3 3 2.8 0 18.7 14140 7600 287000 24.5 25390 17510 339000 19.5 18980 10930 288000 19.8 13200 6660 314000 1.1 1.3 8.6 4.4 0.111 0.156 3.79 0.794 2 2 12/01/2022 25/08/2024 39.3 -0.44 1 2 3 1

2 2 0 MUNNI DEVI 28.7 12.4 6.1 3.2 0.79 2.1 12.3 4.78 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 23 9 69 1 0 38+2 80 22/02/009863 MUNNI DEVI 22/08/017628 BARMER 1 1 1 3 1 3 2 1011 38+2 268 2 1 24 1 65 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 11.2 1 3.38 5.2 7040 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 7 1 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 25/08/2022 21:45:11 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.38 4 4.1 1 2.1 1 38 1 23 0 2 0.21 0 NO 10 1 36.3 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 30/34 2 0.8 0 0 10.87 0 NONE 2 2 2 2 4 1 1 3800 94.94 2 3 51.5 88.63 3 37 99.16 4 2.8 0 18.6 12320 5500 220000 19.3 16280 10420 375000 18.9 18400 10010 381000 19.1 11850 3870 349000 1.1 1.2 3 2.2 0.107 0.124 3.62 0.588 2 2 12/04/2022 25/08/2025 42.2 1.13 1 2 3 1

2 2 0 SEEMA 616.5 44.7 24.1 4.8 45.89 27.45 32.21 6.55 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 39+1 87 22/02/001813 SEEMA 22/08/019409 JODHPUR 1 1 1 2 2 2 2 1001 39+1 274 2 1 25 2 66 11 2 NO NONE 0 0 0 0 NO GDM 0 1 0 0 0 0 B POSITIVE NEG 12.8 1 0.98 5.5 12290 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 6 1 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 29/08/2022 07:02:00 1 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.33 4 4 1 1.5 1 36 1 22.6 0 2 0.21 0 NO 8 1 36.5 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 40/32 2 0.82 0 0 4.78 0 NONE 2 2 2 2 3 1 1 3114 35 2 3 48 20.08 3 34.5 67.77 3 2.8 0 13.6 11560 6970 314000 22.9 25940 17940 286000 22 20340 12340 256000 21.2 13400 6780 212000 1.2 1.6 2.2 2 0.82 1.03 9.17 2.2 2 2 12/06/2022 29/08/2022 40.6 -0.22 1 2 3 1

2 2 0 RUCHIKA SOLANKI 81.9 42.1 9.3 2.4 20.56 8.67 19.11 7.81 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 17 6 23 10 71 1 0 39+1 88 22/05/007516 RUCHIKA SOLANKI 22/08/019894 JODHPUR 1 1 1 2 2 2 2 1001 39+1 274 2 2 26 2 63 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 B POSITIVE NEG 12.2 1 1.55 4.7 10450 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 5 2 2
previous LSCS not 

willing for TOLAC
1 2 1 2 2 1 2 2 29/08/2022 11:06:37 1 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 9 5 14 7.3 4 4.2 1 2.9 1 47 2 23.1 0 2 0.21 0 NO 22 3 36.5 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 35/22 2 0.9 0 0 9.3 0 NONE 2 2 2 2 3 1 1 3195 43.49 2 3 51 83.38 3 35 81.08 3 2.4 2 15.4 11560 5340 360000 18.3 17460 10540 278000 18 17910 9930 298000 17.5 12100 5640 244000 1.2 1.1 3.7 2.9 0.643 0.463 3.45 1.12 2 2 12/06/2022 29/08/2023 40.8 -0.05 1 2 3 1

2 2 0 SAUMYA CHARAN 38.1 20.8 3.3 4.1 0.78 9.68 6.9 2.1 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 17 6 22 9 69 1 0 40+4 92 22/05/011644 SAUMYA CHARAN 22/08/020823 GODHWARA 1 1 1 2 2 2 2 1001 40+4 284 2 2 32 3 65 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 O POSITIVE NEG 12.7 1 0.98 4.8 9300 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 1 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 0 0 1 2 2 1 2 0 N 2 NO 0 2 2 1 TIVD 1 2 0 0 2 2 2 2 30/08/2022 11:21:50 1 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.27 4 5 1 3.7 1 43 2 21.7 0 2 0.21 0 NO 7 1 37 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 31/20 2 0.69 0 0 10.07 0 NONE 2 2 2 2 4 1 1 3576 61.26 2 3 51 68.03 3 34.6 52.29 3 2.7 0 15 15520 6830 271000 19.5 22010 15840 259000 19.1 16780 7650 212000 18.5 10450 3650 239000 1.2 1.2 2.2 1.8 0.724 0.106 0.971 0.252 2 2 12/06/2022 30/08/2023 40.1 -0.57 1 2 3 1

2 2 0 KHUSHBU DINESH GIRI 64.4 50 7.3 2.9 0 0.86 4.23 0.82 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 9 68 1 0 40+3 93 22/06/000391 KHUSHBU DINESH GIRI 22/08/021728 JAISALMER 1 1 1 2 2 1 1 0 40+3 283 2 2 19 1 56 13 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 A POSITIVE NEG 11.1 1 2.11 4.7 13930 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 8 1 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 31/08/2022 11:11:27 2 1 2 25 25 1 0 8 7 15 9 7 16 9 7 16 10 7 17 7.34 4 6 1 3.2 1 45 2 22.1 0 2 0.21 0 NO 10 1 37.3 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 39/25 2 0.73 0 0 5.9 0 NONE 2 2 2 2 4 1 1 2900 13.2 2 3 49 38.29 3 34.8 79.57 3 2.4 2 15.1 15260 8910 233000 21.1 17530 12800 224000 20.2 16850 10820 193000 20 12840 5680 156000 1.2 1.2 1.8 9.8 0.116 0.136 2.55 0.439 2 2 12/07/2022 31/08/2022 39.8 0.07 1 2 3 1

2 2 0 MANISHA 5.2 19.1 13.9 2.3 0 4.68 9.25 0.87 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 37+5 94 22/03/021374 MANISHA 22/09/001494 JODHPUR 1 1 1 1 2 1 1 0 37+5 264 1 2 22 1 60 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 AB POSITIVE NEG 13.1 1 0.38 4.4 10510 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 7 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 02/09/2022 12:56:09 2 1 2 15 15 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.29 4 4 1 3.9 1 41 2 22.5 0 2 0.21 0 NO 10 1 37.1 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 40/22 2 0.88 0 0 10.98 0 NONE 2 2 2 2 4 1 1 2625 20.58 2 3 48 54.68 3 32.9 49.64 3 2.3 2 16.1 18070 9900 269000 21.8 17470 10960 268000 20.3 26090 17990 187000 19 13890 6568 148000 1.1 1.1 4.2 4.1 0.52 0.469 4.06 0.482 2 2 12/07/2022 09/02/2022 38.1 -1.29 1 2 3 1

2 2 0 CHETNA GAUR 27.8 14.1 37.5 6.6 22.54 5.8 12.34 6.98 10 1 5 1 6 1 3 1 3 1 6 1 33 1 14 18 6 24 11 73 1 0 37 95 22/03/021082 CHETNA GAUR 22/09/001558 JODHPUR 1 1 1 2 2 1 1 0 37 259 1 2 20 1 62 12 2 YES
HYPOTHYROIDI

SM
1 0 0 0 ELTROXIN NO 0 0 0 0 0 0 O POSITIVE NEG 13.5 1 5.6 5.1 10480 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 8 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 0 0 2 2 2 1 1 1 N 2 NO 0 1 2 1 PTOL 1 2 0 0 2 2 2 2 02/09/2022 15:45:21 2 2 2 5 5 0 0 8 7 15 9 7 16 9 7 16 10 7 17 7.4 4 5 1 3.2 1 42 2 23 0 2 0.21 0 NO 8 1 36.9 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 41/25 2 0.62 0 0 16.66 0 NONE 2 2 2 2 4 1 1 2190 6.46 1 2 47 45.7 3 33 65.15 3 2.1 2 16.1 14010 7400 236000 21.6 18760 11660 248000 20.6 8340 2850 275000 19.6 9140 2910 240000 1.5 1.2 8.4 9.5 0.901 0.821 6.47 1.33 2 2 12/07/2022 09/02/2022 39.1 -0.49 1 2 3 1

2 2 0 HARSHA 54.9 25.5 19.4 4.1 0.92 12.87 21.1 8.9 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 10 69 1 0 37+1 96 22/06/007183 HARSHA 22/09/001542 JODHPUR 1 1 1 3 1 3 2 1011 37+1 260 1 2 26 2 63 9 1 YES NONE 0 0 0 0 NO
IHCP THREATENED 

ABORTION
0 0 0 0 0 1 AB POSITIVE NEG 10.7 2 2.97 4.9 7470 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 9 2 2 1 2 1 NITROFURANTOIN 2 2 2 2 1 1 2 1 1 0 0 2 2 2 1 1 1 N 2 NO 0 2 2 1 TIVD 1 2 0 0 2 2 2 2 02/09/2022 15:48:25 2 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.44 4 2.9 1 2.7 1 45 2 23.8 0 2 0.21 0 NO 9 1 37.6 36.9 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 37/26 2 0.71 0 0 5.29 0 NONE 2 2 2 2 4 1 1 2115 2.66 1 1 47 40.47 3 32.5 44.19 3 2 1 15.5 9820 4170 252000 22.2 15890 9790 306000 19.4 15090 8750 277000 20 9310 2970 280000 1.4 2.5 3.7 4.4 0.14 1.21 4.75 1.02 2 2 12/07/2022 09/02/2022 37.8 -1.53 1 2 3 1

2 2 0 NIKITA 31.2 17.3 10.5 3 0 32.34 5.42 6.11 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 11 70 1 0 40+0 97 22/09/008522 NIKITA 22/09/002981 JODHPUR 1 1 1 2 2 1 1 0 40+0 280 2 2 25 2 58 12 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 B POSITIVE NEG 10.7 2 1.93 4.1 8300 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 7 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 05/09/2022 09:45:48 2 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.35 4 4 1 4.1 2 47 2 21.9 0 2 0.21 0 NO 10 1 36.2 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 38/27 2 0.74 0 0 5 0 NONE 2 2 2 2 3 1 1 2549 3.01 1 2 49 44.06 3 32.5 11.85 3 2.1 2 16.5 9380 4700 248000 22.8 15600 8790 298000 21.1 11560 4340 246000 20.8 7650 2850 271000 1.2 1.2 9.8 6.8 0.335 0.386 1.08 0.871 2 2 12/06/2022 09/05/2022 38 -1.37 1 2 3 1

2 2 0 REKHA CHAUHAN 182.3 87.5 18.7 4.9 67.93 16.56 2.34 0.87 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 18 6 22 10 71 1 0 38+4 98 22/01/029771 REKHA CHAUHAN 22/09/004368 JODHPUR 1 1 1 2 2 2 2 1001 38+4 270 1 1 30 2 64 10 2 YES MIGRAINE 0 0 0 1 HERBAL NO 0 0 0 0 0 0 O POSITIVE NEG 11.7 1 1.4 5.5 11360 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 0 0 0 2 2 1 2 0 N 2 NO 0 4 2 2
previous LSCS not 

willing for TOLAC
1 2 1 2 2 1 2 2 06/09/2022 14:43:28 2 2 2 5 5 0 0 9 7 16 9 7 16 10 7 17 10 7 17 7.32 4 3.6 1 2.1 1 35 1 22 0 2 0.21 0 NO 10 1 36.7 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 33/29 2 0.86 0 0 7.47 0 NONE 2 2 2 2 3 1 1 2570 9.02 1 2 47 19.63 3 33.5 58.85 3 2.5 0 16.6 11220 4950 74000 19.4 16780 9890 244000 17.4 13070 7680 287000 16.4 9350 4900 257000 1.4 1.3 9.6 9.8 0.8 1.1 2.57 1.09 2 2 12/05/2022 09/06/2022 39.6 -0.09 1 2 3 1

2 2 0 VISHNU 1.2 25.3 45.9 15.7 1045.14 22.87 0.43 0 10 1 5 1 6 1 3 1 3 1 7 1 34 1 15 16 6 22 9 68 1 0 39+3 99 17/11/005273 VISHNU 22/09/004433 JODHPUR 1 1 1 3 1 3 2 1011 39+3 276 2 1 25 2 66 13 2 NO NONE 0 0 0 0 NO NO 0 0 0 0 0 0 B POSITIVE NEG 12.7 1 1.58 5.5 7020 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 1 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 0 0 1 2 2 1 2 0 N 2 NO 0 1 2 1 TOL 1 2 0 0 2 2 2 2 06/09/2022 18:00:45 1 2 2 5 5 0 0 8 7 15 9 7 16 10 7 17 10 7 17 7.38 4 5 1 2.3 1 44 2 23 0 2 0.21 0 NO 9 1 36.4 36.5 2 0 0 0 0 0 0 0 0 2 1 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 0 0 2 39/25 2 0.77 0 0 5.04 0 NONE 2 2 2 2 3 1 1 3244 30.8 2 3 51 69.78 3 35.3 76.36 3 2.4 2 13.9 10490 5680 45000 21.7 16440 10170 290000 17.9 17760 10430 260000 18.6 10350 4400 148000 4.5 3.6 2.7 2.4 0.262 0.981 1.85 0.422 2 2 12/07/2022 09/06/2022 40.8 0.08 1 2 3 1

1 2 3 GUDDI KANWAR 836.3 26.3 22.9 7.7 7.79 29.82 42.4 12.6 5.5 2 5 1 6 1 3 1 3 1 7 1 29.5 2 15 16 6 23 8 68 1 0 37+1 1 19/11/004745 GUDDI KANWAR 21/08/000293 JODHPUR 1 1 1 2 2 3 2 1101 37+1 260 1 1 28 2 57 12 2 NO
HYPERTHYROI

DISM
1 0 0 0 PROPYLTHIOURACIL MILD ANEMIA 1 0 0 0 0 0 A POSITIVE NEG 10.9 2 1.62 5.1 12500 2 2 0 0 2 2 2 2 2 2 2 3 1 2 1 9 0 2 2 2 2 NO 0 2 2 1 2 2 2 2 2 NIL 0 0 2 2 1 2 0 N 2 NO 0 5 2 2 TOLAC 1 2 1 2 2 1 1 2 01/08/2021 17:36:43 1 1 1 6 min 360 3 2 2 3 5 3 3 6 6 3 9 9 3 12 6.87 1 17.2 4 14.19 4 99.7 3 17.8 3 1 0.6 4 20 15 2 35.5 36.2 1 1 1 (2 hrs) 3  (28 hrs) 2 6 3 0 6 1 3 2 0 2 2 0 2 1 3 2 2 2 0 1 (SDH) 2 0 2 2 3 1 46/10 2 0.83 3 (334.2) 3 121.3 2 NONE 2 2 2 2 21 1 1 2895 60 2 3 50 66.64 3 34 85.11 3 2.6 0 11.8 7560 3540 56000 13.2 11920 6420 127000 15.1 14970 11370 273000 14.9 8030 4410 196000 1.2 5.3 5.8 5.9 0.305 16.5 25.8 33.9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 12/03/2021 08/01/2021 39 -2.26 2 2 3 1

1 1 4 RAMESHWARI 697.96 434.2 357 69 147.45 47.23 9.82 14.14 5 2 4 2 5 1 2 2 3 1 5 2 24 2 12 10 4 17 6 50 2 0 37+6 4 21/06/003025 RAMESHWARI 21/10/010563 JODHPUR 1 1 1 2 2 1 1 0 37+6 265 1 2 28 2 50 10 2 YES RHD,ASTHMA 0 0 0 1
PENICILLIN, 

BECLOMETHASONE
NONE 0 0 0 0 0 0 A POSITIVE NEG 13.1 1 1.21 5.3 9100 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 9 0 2 2 2 2 NO 0 2 2 2 2 2 1 2 2 20 3 0 2 2 1 2 0 N 2 NO 0 3 1 1 RHD 1 2 2 0 2 2 1 2 16/10/2021 16:46:22 1 1 1 6 min 30 sec 390 3 2 3 4 7 3 3 6 6 3 9 7 3 10 6.9 1 17.9 4 9.8 3 71.9 3 18.8 3 1 0.5 3 20 10 1 36.2 36.5 2 0 1 (2 hrs) 3 (28 HRS) 2 10 4 0 10 1 3 2 0 2 2 0 2 1 3 2 2 2 0 2 1 1 1 (24 HRS) 2 3 1 377/44 1 1.21 3 (382) 3 15.64 1

CARDIOGENIC 

SHOCK/AKI
2 2 2 2 15 1 1 2895 34.78 2 3 50 61 3 35 90 3 2.4 2 11.9 8210 4560 102000 13.3 23410 16580 204000 13.6 23180 14020 254000 13.9 15000 11770 240000 1.2 1.9 3.1 27.1 0.173 21.2 66.2 9.6 1 0 0 2+3+0 2+2+0 1+2+3 1+3+2 3+2+0 3+2+0 31 0 0 0 0 0 0 0 0 0 0 0 0 31 MODERATE INJURY 2 1 27/03/2022 16/10/2021 43.5 1.38 1 2 3 1

1 2 3 REKHA 44.5 91.6 59.6 20.2 7.8 45.3 52.6 6.47 8.5 2 4 2 6 1 3 1 2 2 7 1 30.5 1 15 14 6 20 8 63 2 0 38+0 5 21/07/002499 REKHA 21/10/016275 PALI 1 1 1 3 1 1 1 0 38+0 266 1 2 20 1 48 12 2 NO NONE 0 0 0 0 NONE NONE 0 0 0 0 0 0 A POSITIVE NEG 11.5 1 2.44 5.1 6400 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 9 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 NIL 0 2 2 2 1 1 2 P 1 22 3 3 1 1 PATHOLOGICAL CTG 1 2 0 0 2 2 1 2 26/10/2021 00:01:18 2 1 1 5 min 300 3 2 1 4 5 4 3 7 6 3 9 7 3 10 6.9 1 18.3 4 6.95 2 78.2 3 17.5 3 1 0.5 3 20 11 2 35.8 36.2 1 1 1 (1 hr) 2 (6 HRS) 2 12 0 0 12 1 3 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 2 3 1 107/26 1 0.6 1 (53) 1 5.21 1 TRANSAMINITIS 2 2 2 2 8 1 1 2525 11.03 2 3 48 11.3 3 33.5 66.11 3 2.6 0 12.6 7420 5030 105000 12.4 11010 8900 275000 11.7 7940 6290 239000 11.1 8240 5670 289000 1.1 2.2 2.92 2.8 0.153 0.95 5.43 0.24 1 0 0 0 0 0 0 0 0 0 2+3+0 2+2+0 9 0 0 0 0 0 0 0 0 0 9 MILD INJURY 1 1 20/02/2022 26/10/2021 39 -1.13 1 2 3 1

1 1 3 SUMITRA DEVI 44.1 91.5 300.8 6.8 4.5 12.3 78.89 7.68 5 2 3 2 5 1 3 1 3 1 7 1 26 2 13 13 4 18 6 54 2 5 37+1 6 21/11/003543 SUMITRA DEVI 21/11/003739 JODHPUR 1 1 1 2 2 8 2 2052 37+1 260 1 2 47 4 51 11 2 NO

GHTN, DM TYPE 

2, 

HYPOTHYROIDI

SM

1 0 1 0 none none 0 0 0 0 0 0 O POSITIVE NEG 11.8 1 2.45 5.6 7200 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 2 2 2 2 2 NO 0 2 2 2 1 2 2 2 2 NIL 0 0 2 2 1 1 2 P 2 NO 0 3 1 1 PATHOLOGICAL CTG 1 2 0 0 2 2 1 2 08/11/2021 16:00:00 2 1 1 3 min 180 2 2 3 4 7 7 3 10 8 3 11 8 3 11 7.038 2 13.3 3 7 2 69.3 3 12 3 1 0.3 2 20 10 1 34.7 35.5 1 2 3 (72 hrs) 3 (4 DAYS) 2 12 4 2 12 1 3 2 0 2 2 0 1 2 2 2 2 2 0

1 

(MICROHEMORRHAGE 

PERIVENTRICULAR 

WHITE MATTER)

1 0 1 (48 HRS) 2 3 1 55/13 2 0.86 3 (510.5) 3 31.96 1 CARDIOGENIC SHOCK 2 2 2 2 20 1 1 2725 79.13 2 3 48 34.05 3 32 59.26 3 3 0 12.2 9800 4120 89000 13.9 10970 6250 150000 17.2 7480 4700 64000 16.8 8670 6760 54000 1.1 1.8 10.4 34.03 0.237 0.284 0.4 0.26 1 0 0 0 0 0 0 1+2+3 2+1+3 12 2+2+2 2+2+3 13 0 0 0 0 0 0 0 0 0 25 MODERATE INJURY 2 1 27/03/2022 11/08/2021 37.9 -2.5 2 1 2 1

1 2 3 DEVI TWIN 2 104.2 244.5 199.7 10.6 11.71 65.89 44.24 3.48 9 1 4 2 6 1 2 2 3 1 6 2 31 1 15 16 6 23 9 69 1 0 39+6 8 21/12/005123 DEVI TWIN 2 21/12/005818 JODHPUR 1 1 2 2 2 1 1 0 39+6 279 2 1 30 2 58 13 2 NO NONE 0 0 0 0 NONE PRE ECLAMPSIA 0 0 1 0 0 0 A POSITIVE NEG 9.3 2 1.91 5.2 8500 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 8 0 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 0 2 2 1 1 3 P 1 19 2 5 2 2 PATHOLOGIC CTG 1 2 1 2 1 1 1 2 09/12/2021 20:22:51 1 1 1 3 MIN 30 SEC 210 2 2 1 4 5 3 3 6 6 3 9 7 3 10 7.202 3 9 2 5.34 2 50.7 2 18 3 1 0.5 3 25 22 3 35 36 1 1 1 (4 hrs) 3 (36 HRS) 2 10 6 2 10 1 2 1 2 1 2 (aed STOPPED DAY 3) 0 2 2 0 2 2 2 0 2 2 0 2 1 2 1 129/39 1 0.88 2 (186.6) 2 10.11 1
TRANSAMINITIS/ 

MYOCARDITIS
2 2 2 2 11 2 1 3020 18.93 2 3 51 76.36 3 34 41.15 3 2.3 2 12.7 8430 4140 134000 15.6 10520 5870 298000 15.2 14550 11950 271000 14.1 11800 6560 218000 1.2 3.7 2.91 29.1 0.194 0.802 2.76 2.64 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 28/03/2022 12/09/2021 39.8 -3.14 3 2 3 1

1 2 3 KHUSHBOO 65.5 824.5 203.9 9.6 9.82 91.1 39.8 3.17 7 2 4 2 6 1 3 1 3 1 7 1 30 2 14 17 6 23 9 69 1 0 39+4 9 21/12/006459 KHUSHBOO 21/12/006489 JODHPUR 1 1 1 2 2 2 2 10 39+4 277 2 2 22 1 56 10 2 NO NONE 0 0 0 0 NONE
ABRUPTIO 

PLACENTA
0 0 0 0 0 0 O POSITIVE NEG 10.2 2 1.87 5.3 9800 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 0 2 2 2 2 NO 0 1 2 2 1 2 2 2 2 4 1 0 2 2 1 1 2 S 1 17 2 5 2 2 PATHOLOGICAL CTG 1 2 1 2 1 1 1 2 10/12/2021 22:27:35 2 1 1 6 min 360 3 2 2 2 4 4 3 7 5 3 8 5 3 8 6.836 1 18.2 4 4.74 2 116.2 3 16 5 1 1 4 25 24 3 34.9 35.9 1 2 1 (6 hrs) 3 (36 HRS) 2 12 1 1 12 1 2 2 0 2 2 0 2 2 0 2 2 2 0 2 1 1 1 (12 hrs) 2 3 1 140/56 1 1.04 3 (299.7) 3 29.2 1

SINUS BRADYCARDIA 

WITH SHOCK WITH 

TRANSAMINITIS WITH 

COAGULOPATHY WITH 

SIADH

2 1 2 1 13 1 1 2405 0.34 1 1 47 0.99 1 31.5 2.73 2 2.6 0 14.7 13500 7140 80000 17.2 23590 13390 202000 19.3 35150 29570 234000 16.4 20280 16280 152000 1.2 8.8 18.2 12.1 0.27 9.66 34.1 5.22 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 30/03/2022 12/10/2021 37.2 -3.61 3 2 2 1

1 1 3 SANTOSH 296 60 170.1 68.9 42.89 23.4 84.5 66.78 6 2 4 2 5 1 2 2 3 1 6 1 26 2 13 13 5 20 8 58 2 0 37+1 11 22/03/010969 SANTOSH 22/03/014413 PALI 1 1 1 3 1 3 2 2002 37+1 260 1 2 34 3 59 9 1 NO
CHOLELITHIASI

S
0 0 0 1 NONE

MODERATE 

ANEMIA
1 0 0 0 0 0 A POSITIVE NEG 10.5 2 1.57 5.4 10140 2 2 0 0 1 1 2 2 2 2 1 2 2 2 1 6 2 2 1 1 1 PIPTAZ 3 2 2 2 2 2 2 2 2 NIL 0 2 2 2 1 1 3 P 2 NO 0 1 2 1

SUSPICIOUS CTG 

WITH THICK MSL
1 1 0 0 2 2 1 1 21/03/2022 12:17:00 2 1 1 5 MIN 300 3 1 4 5 9 6 4 10 8 5 13 8 5 13 6.984 1 15.2 3 10.47 3 79.4 3 11 2 2 0.4 3 25 5 1 34.8 36.1 1 1 3 (72 HRS) 3 (5 DAYS) 2 8 10 4 10 1 3 1 2 1 1 2 1 2 1 2 2 2 0

1 (SDH  and bilateral 

cerebellar bleed)
1 3 1 (48 HRS) 2 3 1 128/461 1 0.9 3 (994) 3 9.25 1

CARDIOGENIC SHOCK 

WITH TRANSAMINITIS 

WITH SEIZURES WITH 

ICH

2 1 2 1 11 2 1 2310 8.66 1 2 48 44.6 3 31 20.03 3 2 1 15.3 25900 11820 337000 16.7 25210 11990 366000 15.5 12940 10390 305000 13.4 7260 5820 200000 2.3 2.8 4.9 9.6 3.69 3.74 4.52 0.295 1 0 0 0 0 0 0 0 0 0 2+3+3 2+1+3 14 0 0 0 0 0 0 0 0 0 14 MODERATE INJURY 2 1 30/07/2022 21/03/2022 36 -3.32 3 2 2 1

1 2 3 SHRI DEVI 34.6 128.16 59.06 33.05 9.4 5.42 7.8 2.6 8 2 4 2 6 1 3 1 3 1 7 1 31 1 15 16 6 22 10 69 1 0 40+1 14 21/11/016584 SHRI DEVI 22/05/008683 JODHPUR 1 1 1 2 2 1 1 0 40+1 281 2 1 30 2 68 10 2 NO none 0 0 0 0 NONE gdm 0 1 0 0 0 0 B POSITIVE NEG 12.4 1 1.12 5.8 9890 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 10 4 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 12 2 2 2 1 1 1 3 U 1 22 3 5 2 2 PATHOLOGIC CTG 1 2 1 2 2 1 1 2 16/05/2022 07:05:20 2 1 1 3 180 1 1 5 4 9 6 5 11 7 5 12 8 5 13 6.93 1 15.3 3 12.68 4 83.8 3 18.3 2 2 0.4 3 25 20 2 35.8 36.2 1 1 0 2 (9 HRS) 1 6 0 0 6 1 4 2 0 2 2 0 2 2 0 2 2 2 0 1 (sdh) 2 0 2 1 2 2 136/42 1 1.03 2 (161.5) 2 10.18 1
AKI/CARDITIS/TRANSA

MINITIS
2 2 1 2 10 2 1 2815 10.9 2 3 50 67.3 3 35 85.9 3 2.2 2 14.3 9890 4320 102000 19.3 20330 15130 218000 18.4 19480 14140 232000 19.7 8380 4850 130000 1.6 1.5 13.9 21.1 0.175 0.715 1.95 0.315 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 09/08/2022 16/05/2022 40.8 1.22 1 2 3 1

1 2 3 RACHIKA RAO 86.08 34.11 66.02 87.1 9.11 4.7 49.8 31.2 7 2 4 2 6 1 3 1 3 1 7 1 30 2 15 14 5 18 7 59 2 0 39+4 19 22/03/019401 RACHIKA RAO 22/06/001830 SANYARYA BHATTA 1 1 1 2 2 1 1 0 39+4 277 2 2 20 1 60 9 1 YES NONE 0 0 0 0 NONE RH NEGATIVE 0 0 0 0 1 0 A NEGATIVE NEG 12.8 1 1.22 5.8 9940 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 5 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 12 2 2 2 2 1 1 3 U 1 19 2 3 1 1 PATHOLOGIC CTG 1 2 0 0 2 2 1 2 02/06/2022 23:11:39 1 1 1 3 MIN 45 SEC 225 2 2 3 5 8 6 6 12 8 6 14 9 6 15 6.9 1 14.7 3 9.8 3 66.8 3 17 2 2 0.3 2 20 6 1 36.1 36.3 1 1 0 2 (8 HRS) 1 8 0 0 8 1 3 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 1 1 1 102/25 1 0.81 3 (258.5) 3 17.1 0
CARDITIS/TRANSAMINI

TIS
2 2 2 2 9 1 1 3377 55.2 2 3 51 74.78 3 35 79.57 3 2.5 0 16.4 10510 4860 128000 16.1 13570 8680 224000 15.1 8070 6210 216000 15.8 4340 2550 138000 1.9 2.2 3.6 17.1 0.1 1.17 2.4 0.42 1 0 0 0 0 0 0 3+2+0 3+2+0 10 0+1+2 0+0+2 5 0 0 0 0 0 0 0 0 0 15 MODERATE INJURY 2 1 14/10/2022 06/02/2022 42.1 -2.48 2 2 3 1

1 2 3 DURGA T1 568.47 88.6 170.8 167.1 32.21 21.7 47.8 65.9 6 2 5 1 6 1 3 1 2 2 7 1 29 2 13 14 6 20 8 61 2 0 37+0 22 22/06/010299 DURGA T1 22/06/010827 BARMER 1 2 2 2 2 1 1 0 37+0 259 1 2 30 2 62 12 2 NO HYPERTENSION 0 1 0 0 NONE ECLAMPSIA 0 0 1 0 0 0 O POSITIVE NEG 10.7 2 2.5 5.7 9100 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 NIL 0 0 2 2 1 1 0 S 1 NA 0 5 2 2
ECLAMPSIA WITH 

CARDIAC ARREST
1 2 1 2 2 1 1 2 14/06/2022 13:13:00 2 1 1 6 MIN 360 3 2 1 4 5 3 3 6 3 3 6 4 3 7 6.7 1 24 4 7 2 99 3 13 3 1 0.4 3 25 9 1 35.9 36.3 1 2 1 (2 hrs) 2 (8 HRS) 2 8 2 0 8 1 2 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 1 3 1 60/13.5 2 1.1 1 (61.3) 1 1.24 0 AKI 2 2 1 2 15 1 1 2780 9.63 1 2 45 10.03 3 32.5 48.56 3 2.5 0 16.2 20480 13650 350000 15.7 16240 10540 274000 14.6 12990 10200 320000 13.9 8910 5790 179000 1.2 1.8 2.2 11.6 0.15 0.24 0.36 0.13 1 0 0 0 0 0 0 0 0 0 0+0+1 0+0+0 1 0 0 0 0 0 0 0 0 0 1 MILD INJURY 1 1 28/09/2022 14/06/2022 38 -1.65 1 2 3 1

1 2 3 DURGA T2 648.13 141.5 96.5 102.7 45.1 25.2 52.8 43.4 5 2 5 1 6 1 2 2 2 2 7 1 27 2 14 14 6 20 7 61 2 0 37+1 23 22/06/010299 DURGA T2 22/06/010828 BARMER 1 2 2 2 2 1 1 0 37+1 260 1 1 30 2 62 12 2 NO HYPERTENSION 0 1 0 0 NONE ECLAMPSIA 0 0 1 0 0 0 O POSITIVE NEG 10.4 2 2.4 5.6 9530 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 NIL 0 0 2 2 1 1 0 S 1 NA 0 5 2 2
ECLAMSPSI WITH 

CARDIAC ARREST
1 2 1 2 2 1 1 2 14/06/2022 13:13:45 2 1 1 6 min 30 sec 390 3 2 1 2 3 3 3 6 4 3 7 6 3 9 6.712 1 24.2 4 9.23 3 112 3 14 3 1 0.4 3 20 11 2 35 35.8 1 2 1 (1 hr) 2 (8 HRS) 2 8 4 1 8 1 3 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 1 3 1 154/43 1 0.75 3 (681.4) 3 0.98 0

TRANSAMINITIS/CARDI

TIS
2 2 2 2 15 1 1 2860 0.74 2 1 45 10.03 3 32.5 48.56 3 2 1 16 14190 9250 236000 17.1 14790 11180 239000 15.7 12140 8430 195000 15.3 6760 3980 155000 1.4 1.5 2.7 15.9 0.15 0.15 0.24 0.11 1 0 0 0 0 0 0 0 0 0 0+0+1 0+0+1 2 0 0 0 0 0 0 0 0 0 2 MILD INJURY 1 1 28/09/2022 14/06/2022 37.6 -1.96 1 2 3 1

1 2 3 NILAM 225.1 48.71 186.8 44.19 22.28 6.89 16.9 5.73 8.5 2 4 2 6 1 3 1 3 1 6.5 1 31 1 15 16 6 22 10 69 1 0 39+3 30 21/12/002490 NILAM 22/07/003051 JODHPUR 1 1 1 1 2 1 1 0 39+3 276 2 1 26 2 58 10 1 NO NONE 0 0 0 0 NONE NONE 0 0 0 0 0 0 O POSITIVE NEG 12.5 1 1.34 5.3 11340 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 2 2 2 1 2 3 U 1 18 2 3 1 1
DIFFICULT 

EXTRACTION
1 2 0 0 2 2 1 2 06/07/2022 15:30:23 1 1 1 3 MIN 280 2 2 2 4 6 4 5 9 6 5 11 6 5 11 6.9 1 16 4 12.8 4 64 3 16.4 2 2 0.3 2 20 15 2 36.5 36.5 2 0 0 3 (48 HRS) 1 9 0 0 9 1 3 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 1 2 2 99/41 2 0.92 1 (96.6) 1 23.2 0

CARDITIS/TRANSAMINI

TIS/AKI/SIADH
2 1 1 1 8 1 1 2550 2.97 1 1 48 16.96 3 33.5 30.57 3 2.3 2 14.5 13420 7890 134000 17 16580 8310 217000 16.6 12440 9020 190000 14.9 6000 2390 168000 1.1 1.4 3.97 5.9 0.105 6.18 11 1.53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 18/10/2022 07/06/2022 38.8 -1.67 1 2 3 1

1 1 3 BASANTI 29143.6 434.5 1284.61 533.57 1715.76 452.57 756.61 326.7 4 2 5 1 5 1 2 2 3 1 6 1 25 2 13 12 5 20 5 55 2 2 37+1 32 22/06/019759 BASANTI 22/07/006651 BARMER 1 1 1 3 1 6 2 4105 37+1 260 1 1 44 4 60 9 1 NO NONE 0 0 0 0 NONE

GDM WITH 

POLYHYDROAMNI

OS WITH SHORT 

STATURE 

0 0 0 0 0 0 B POSITIVE NEG 13.2 1 3 6.6 10410 2 1 2 2 2 2 2 2 2 2 2 2 2 2 1 2 0 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 NO 0 0 2 2 1 2 1 N 2 NO 0 5 2 2
LGA with short stature 

in labour
1 2 1 2 2 1 1 2 11/07/2022 11:01:41 1 1 1 3 MIN 280 2 2 2 4 6 5 5 10 7 5 12 7 5 12 6.86 1 20.1 4 14.2 4 84 3 15 2 2 0.4 3 25 18 2 35.6 36.5 2 2 0 2 (24 HRS) 1 11 6 2 11 1 2 2 0 2 2 0 1 2 4 2 2 2 0 2 2 0 2 1 3 1 211/159.2 1 1.12 3 (2360) 3 9.9 0

CARDITIS/TRANSAMINI

TIS/AKI/THROMBOCYT

OPENIA/SCLEREMA

1 2 1 2 11 1 1 3952 99.5 2 3 52 93.7 4 34.5 92.84 4 3.1 0 17.1 11730 5510 69000 17.5 24110 12250 89000 19.1 9640 4480 49000 18.8 4040 1920 14000 3.1 6 40.9 154 1.3 3.58 6.69 2.66 1 0 0 0 0 0 0 3+0+0 2+0+0 5 2+2+2 0+0+0 6 0 0 0 0 0 0 0 0 0 11 MILD INJURY 1 1 10/12/2022 07/11/2022 37.6 -2.52 2 1 1 1

1 2 3 YOGITA PANWAR 591.6 116.31 232.05 38.05 45.6 9.4 19.42 4.5 7.5 2 4 2 6 1 3 1 3 1 6.5 1 30 2 14 15 6 21 8 64 2 0 39+4 33 22/07/007562 YOGITA PANWAR 22/07/008639 JODHPUR 1 1 1 2 2 1 1 0 39+4 277 2 1 28 2 62 10 2 NO NONE 0 0 0 0 NONE
Rh negative with 

anemia
1 0 0 0 1 0 A NEGATIVE NEG 8.9 2 2.2 5.1 9890 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 12 2 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 2 2 2 1 1 1 1 10 1 5 2 2

FETAL 

BRADYCARDIA 

WITH 

PATHOLOGICAL CTG

1 2 3 1 2 1 1 2 13/07/2022 20:50:34 1 1 1 3 MIN 300 2 2 2 4 6 7 5 12 7 5 12 7 5 12 7.02 2 14.9 3 17.5 4 67 3 14.6 2 2 0.3 2 25 18 2 35.2 35.8 1 2 0 2 (12 HRS) 1 10 5 1 10 1 2 1 1 1 2 (aed STOPPED DAY 3) 0 2 2 0 2 2 1 2 2 2 0 2 1 2 1 330/163 1 1.07 3 (687) 3 7.35 0
CARDITIS/TRANSAMINI

TIS/AKI
2 2 1 1 9 1 1 3575 72.7 2 3 52 99.89 4 36.5 85.2 3 2.5 0 11.8 12220 10750 335000 14.8 17000 11020 253000 16 9820 7870 157000 16.2 12340 9360 63000 7.6 16.1 25 36 4.11 42.9 54.5 3.26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 28/10/2022 13/07/2022 41 -0.1 1 2 3 1

1 2 3 PINTU CHAUDHARY TWIN 2 1176.8 130.6 59.6 209 280.34 57.8 5.42 30.31 9 1 4 2 6 1 3 1 3 1 6 1 31 1 14 17 6 22 10 69 1 0 37+3 34 22/07/015467 PINTU CHAUDHARY TWIN 2 22/07/016392 JODHPUR 1 2 2 2 2 3 2 2001 37+3 262 1 2 31 3 60 12 2 NO NONE 0 0 0 0 NONE NONE 0 0 0 0 0 0 O POSITIVE NEG 12.1 1 2.8 5.2 8980 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 6 2 2 2 2 2 NO 0 2 2 2 2 2 2 2 2 4 1 2 2 2 1 1 2 1 10 1 5 2 2

FETAL 

BRADYCARDIA 

WITH 

PATHOLOGICAL CTG

1 2 3 1 2 1 1 2 23/07/2022 16:10:00 1 1 1 3 MIN 30 SEC 220 2 1 5 4 9 3 3 6 3 3 6 6 3 9 7.13 2 17.5 4 14.8 4 54 2 16.6 3 1 0.5 3 25 20 2 35 35.5 1 2 1 (1 hr) 2 (14 HRS) 2 8 2 0 5 1 4 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 1 2 1 97/63 2 1.07 3 (283) 3 8.83 0

CARDITIS/TRANSAMINI

TIS/AKI/COAGULOPATH

Y

2 2 1 2 10 1 1 2536 13.34 2 3 49 57.34 3 33.4 83.48 3 2.3 2 14.9 20850 16740 586000 19.2 25250 19140 290000 15.9 17020 14650 238000 15 11320 5640 214000 1.5 2 19.1 158.9 0.118 3.04 25.9 4.4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 18/10/2022 23/07/2022 38.5 -1.56 1 1 1 1

1 2 3 REKHA 3046 1876.5 98.7 882 1221.04 734.36 132.21 79.42 8 2 4 2 6 1 2 2 3 1 5 2 28 2 14 16 6 21 9 66 2 0 38+3 53 21/12/004973 REKHA 22/09/011320 JODHPUR 1 1 1 3 1 5 2 2120 38+3 270 1 1 25 2 68 11 2 YES
HYPOTHYROIDI

SM
1 0 0 0 ELTROXIN GDM 0 1 0 0 0 0 A POSITIVE NEG 12.5 1 1.7 4.6 11100 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 4 2 2 2 2 2 NO 0 2 2 1 1 2 2 2 2 4 1 2 2 2 1 1 3 P 1 12 2 5 2 2

PATHOLOGICAL CTG 

WITH FETAL 

BRADYCARDIA 

WITH SINUSOIDAL 

PATTERN

1 2 1 2 2 1 1 2 15/09/2022 03:00:12 1 1 1 3 MIN 30 SEC 210 2 2 1 4 5 5 5 10 5 5 10 6 5 11 7.048 2 10.9 2 8.68 3 79.1 3 18.4 2 2 0.4 3 25 17 2 36.1 36.3 1 1 0 2 (14 HRS) 1 8 4 1 8 1 3 2 0 2 2 0 2 2 0 2 2 2 0
1 (SDH and subpial 

hemorrhage)
2 0 2 1 2 1 82/39 2 0.84 1 (93.7) 1 3.53 0

TRANSAMINITIS/CARDI

TIS
2 2 2 2 8 1 1 3160 51.22 2 3 50 74.28 3 34.5 75.95 3 2.5 0 13.6 9000 7080 94000 13.9 17300 12680 176000 13.4 2790 2180 16000 11.5 8280 5290 26000 1.3 82.1 52.66 16.2 1.43 16.2 12.27 1.59 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO INJURY 0 2 12/11/2022 15/09/2022 38.7 -1.59 1 2 3 1

1 2 4 REKHA T1 3.3 0.8 50.5 91.7 5.42 45.14 1045.14 477.57 5 2 3 2 4 2 2 2 3 1 6 1 23 2 11 5 1 5 1 23 2 0 37+0 2 21/09/006716 REKHA T1 21/09/006949 PALI 1 2 2 2 2 1 1 0 37+0 259 1 1 24 1 54 13 2 NO NONE 0 0 0 0 NONE

ECLAMPSIA WITH 

MODERATE 

ANEMIA WITH 

PULMONARY 

EDEMA

1 0 0 1 0 0 B POSITIVE NEG 8.3 3 1.9 5.2 9320 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 0 0 2 2 2 2 NO 0 2 1 2 2 2 2 2 2 NIL 0 0 1 2 1 1 2 P 1 20 2 5 2 2

ECLAMPSIA WITH 

RESIRATORY 

FAILURE

1 1 3 1 1 1 1 2 10/09/2021 12:15:00 1 1 1 5  min 300 3 2 2 4 6 6 4 10 8 3 11 10 3 13 7.144 2 7.8 2 8.21 3 48.6 2 14.6 3 1 0.5 3 20 10 1 34.8 36.5 2 0 1 (2 hrs) 3 ( 5 days) 2 4 14 4 14 2 1 1 3 1 1 1 2 2 0 2 2 2 0 2 2 0 2 1 3 1 62/19 2 0.96 1 (67.9) 1 98.6 0 NONE 2 1 2 2 11 2 1 2230 11.83 2 3 46 19.02 3 31.5 10.66 3 2.3 2 12.7 8970 4130 78000 16 19150 11990 327000 16.3 16640 11580 339000 15.2 13730 8420 391000 1.3 1.4 1.5 1.2 38.4 41.2 98.7 8.74 1 0 0 3+3+2 3+3+2 3+2+2 3+2+1 3+3+3 3+3+2 46 0 0 0 0 0 0 0 0 0 2+2+2 2+2+2 12 58 SEVERE INJURY 3 1 16/02/2022 09/10/2021 36.1 -4.84 3 1 1 2

1 2 4 REKHA T2 0.9 0.3 78.6 14.6 2.82 22.76 366.86 71.94 6.5 2 4 2 6 1 3 1 3 1 7 1 29.5 2 15 13 6 21 10 65 2 0 37+1 3 21/09/006716 REKHA T2 21/09/006951 PALI 1 2 2 2 2 1 1 0 37+1 260 1 1 24 1 54 13 2 NO NONE 0 0 0 0 NONE

ECLAMPSIA WITH 

MODERATE 

ANEMIA WITH 

PULMONARY 

EDEMA

1 0 0 1 0 0 B POSITIVE NEG 8.3 3 1.9 5.2 9320 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 0 2 2 2 2 2 NO 0 2 1 2 2 2 2 2 2 NIL 0 0 1 2 1 1 2 P 1 20 2 5 2 2

ECLAMPSIA WITH 

RESIRATORY 

FAILURE

1 1 3 1 1 1 1 2 10/09/2021 12:16:00 1 1 1 5 min 300 3 2 1 3 4 4 2 6 6 3 9 8 3 11 7.183 2 7.2 2 5.69 2 59.1 2 13.1 4 1 0.4 3 20 13 2 35.9 35.6 1 2 3 (16 hrs) 2 (22 hrs) 2 10 5 2 10 1 4 2 0 2 2 0 2 2 0 2 2 2 0 2 2 0 2 2 3 1 57/12 2 0.98 0 (43.8) 0 19.54 1 AKI 2 2 1 1 11 1 1 2465 46.51 2 3 47 46.47 3 32 47.02 3 2.5 0 13.1 8230 3890 96000 14.7 12820 8140 242000 16.2 10600 7470 334000 15.4 7780 5190 266000 1.3 1.9 3.2 4.3 23.9 60.1 67.3 8.94 1 0 0 0 0 0 0 3+2+3 3+2+3 16 2+3+3 2+2+3 15 0 0 0 2+3+1 2+3+0 11 0 0 0 42 SEVERE INJURY 3 1 16/02/2021 09/10/2021 39.1 1.36 1 2 2 2

1 2 4 MEERA 257.1 1734.4 2789.4 17.88 364.4 531.8 42+1 10 22/02/008352 MEERA 22/02/009093 JODHPUR 1 1 1 2 2 1 1 0 42+1 295 3 1 21 1 65 11 1 NO NONE 0 0 0 0 NONE
MODERATE 

ANEMIA
1 0 0 0 0 0 B POSITIVE NEG 9.7 2 1.58 5.2 8300 2 2 0 0 2 2 2 2 2 2 2 2 2 2 1 9 0 2 2 2 2 NO 0 2 2 2 2 2 2 1 1 4 1 2 2 2 1 1 2 S 1 25 3 5 2 2

PATHOLOGICAL CTG 

WITH THICK MSL
1 1 1 2 1 1 1 1 15/02/2022 20:34:11 1 1 1 360 seconds 360 1 1 6 3 9 7 3 10 7 3 10 7 3 10 6.95 1 13.37 3 11.3 3 100.9 3 15 3 1 1 4 30 30 3 36 35.2 1 2 3 (22 hrs) 2 (22 HRS) 2 16 17 17 2 1 2 0 2 1 2 2 2 0 2 2 2 0 2 1 2 1 (till death at 22 hrs) DEATH DEATH 1 103/107 1 0.79 3 (482.4) 3 37.18 1

PPHN WITH 

VENTRICULAR 

DYSFUNCTION WITH 

REFRACTORY SHOCK

2 1 1 2 1 death 2 2855 2.45 2 1 50 23.5 3 35 45.4 3 2.3 2 15.3 10490 6170 193000 15.2 9510 5440 195000 15.6 9200 6410 154000 27.2 52.4 128.9 0.884 4.45 19.2 2 not done 1


