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1.1. Overview of newborn health status 
The neonatal period is defined as the 1st 28 days after birth and may be further subdivided into the 
very early (birth to <24 hr), early (birth to <7 days), and late neonatal periods (7 days to <28 
days).Perinatal mortality is most of the time influenced by prenatal, maternal, and fetal conditions and 
by circumstances surrounding delivery 
According to Nepal’s Demographic Health Survey 2016, 1 in 48 babies die in their first 28 days of 
life making up to 13,000 newborn deaths every year in Nepal.  Nepal is in 50th rank in Newborn 
mortality globally.  
As per UNICEF, 56% newborn deaths occur at home. Likewise, 27% occurs at public hospitals, 2% 
at private hospitals and 15% at other places.  

Newborn Mortality over 20 years 
Year NFHS 

1996 
NDHS 
2001 

NDHS 
2006 

NDHS 
2011 

MICS 
2014 

NDHS 
2016 

Newborn deaths/1000 live births 50 39 33 33 23 21 

 

Trend of Proportion of Neonatal Mortality among U-5 Mortality 
 

Source: NFHS and NDHS 

Causes of Newborn Mortality 
 
S.N. Causes Percentage (%) of 

Newborn 
1 Respiratory & cardiovascular disorder of Perinatal period 31 
2 Complications of pregnancy, labor & delivery 31 
3 Infection specific to Perinatal period 16 
4 Congenital malformations & deformations  7 
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5 Sudden neonatal deaths 6 
6 Hypothermia 4 
7 Others 7 
Source: NDHS, 2016 

1.1.1Criteria for admission in SNCU 

Any newborn with following criteria needs to be admitted and managed in SNCU (After Initial 
stabilization;  
1. Birth weight <1800 gm or gestation <34 weeks). 
2. Large baby (4 kg or more). 
3. Perinatal asphyxia. 
4. Apnea or gasping. 
5. Refusal to feed. 
6. Respiratory distress (Rate 60 or more/min or grunting/retractions). 
7. Severe jaundice (Appears<24 hrs/stains palms & soles/lasts>2 weeks) or any baby requiring  
     phototherapy. 
8. Hypothermia less than 36ºC (96.8°F), or hyperthermia (≥37.5ºC, ≥99.5°F). 
9. Central cyanosis. 
10. Shock (cold periphery with CRT>3 seconds and weak & fast pulse). 
11. Coma, convulsions or encephalopathy. 
12. Abdominal distension. 
13. Diarrhea/dysentery. 
14. Bleeding. 
15. Major malformations 

1.2. Communication and counseling  

1.2.1 Introduction 
Good communication skills are essentially the techniques you can use to show the mother or family 
that you care and respect them and that you want to help. Their use will help you to give better care 
and make the mother feel more comfortable and respected. Good communication skills also involve   
body language, every gesture or action you make should be culturally appropriate. It builds trust and 
confidence in sharing the information 

1.2.2 Skills for good communication 
a) Showing respect 
Greet mother appropriately and ask her to sit with her baby. 
Treat the mother as someone who can understand her baby’s health problems and can make good 
decisions about care. 
 
b) Not being judgmental 
Never blame a mother for her or her baby’s problem, cultural practices, or past decisions she has 
made. 
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c) Speaking clearly and using words the mother understands  
For communication to happen, what is said needs to be understood by both the health worker and the 
mother. If possible, speak with the woman in the language with which she is most comfortable. 

d) Listening actively 
• Listen to what the mother says and how she says it  
• Maintain silence sometimes. Give the mother time to think, ask questions, and talk. 
• Offer feedback to encourage the mother to continue. 
• Summarize what the mother has said.  
• Provide praise and encouragement for positive behaviors or practices 

 
e) Using good body language 

• Smile. 
• Maintain eye contact while talking and listening. 
• Speak gently. 
• If culturally suitable and acceptable, touch the mother gently on her arm or shoulder. 

f) Encouraging the Mother to voice her concerns and ask questions 
• Honestly answer her questions  
• Be communicative. 

g) Respecting the woman’s right to make decisions about her own health care and that of her 
baby 

• It is your responsibility to give the mother all the information she needs to make a decision, 
not to make the decision for her. 

h) Listening to what the mother has to say 
• Give her enough time to tell you what she thinks is important. 

1.2.3 Information to be provided in Neonatal Unit 
Communication begins right at the time of admission of the neonate to the unit till time the newborn 
is discharged or referred to higher center and during follow up visit. Parents need to be informed at 
each step of the neonatal care which includes 

• The reasons for admission 
• Initial diagnosis of the newborn at the time of admission 
• Outline management plan 
• Initial/current prognosis 
• Changing clinical course /adverse event 
• Information and consent regarding any intervention/procedure 
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• Reasons for referral and care during transport in case of emergency referral to higher 
centers 

• Follow up information in case of discharge 

Remember information provided should be 

• Practical and in simple language easily understood by the parents/relatives 
• Should be of immediate relevance 
• Do not flood the parents with too much information at a single contact 
• Avoid use of technical jargon 
• Information provided may require repetition and reiteration for the parents to understand it 
• Timing of providing information is crucial. Fix up a specific time daily 
• Discussion should be unhurried and relaxed 
• Preferably provided bedside so that the parents are oriented to the current situation of the baby 
• Any bad news/adverse event should be disclosed in a quiet and private setting 
• Documentation of the information provided to the parents is important. Hence document and 

put signature especially after explaining poor prognosis/adverse events 
• Procurements of medicine, reports and consumables etc should be preferably at one time in 

morning 

1.2.4. Counseling 
Counseling of mother or care taker of the newborn is the process of assisting and guiding, especially 
by a trained person on a professional basis, to resolve especially personal, social, or psychological 
problems and difficulties pertaining to newborn.” Good communication skills are a significant part of 
counseling. When you counsel, you talk person-to-person to help someone. If you use good 
communication skills, your counseling will be more effective. 

I. Counseling at the time of admission to nursery 
Discussion should be done after stabilization of the baby. Give honest opinion about the condition of 
the baby. If congenital malformation is present inform parents about the consequences of the 
disorders/malformation. 

II. Counseling during stay 
Communicate with the parents about the condition, treatment plan of the baby every morning and 
evening and clear their doubts and quarries about the condition of the baby more frequently if 
required. Mother should also be involved in the care of the baby whenever possible. 

III. Counseling in case of death 
If the babies are cortically ill the family members should have been prepared for any eventuality. The 
exact cause of death should be informed to the parents in the simple language 
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As soon as possible sit down with the parents to tell them about the condition of the baby. Support the 
parents by giving clear and honest information in supportive and caring manner Avoid negative 
comments. 
IV. Counseling at the time of discharge 

Give standardize information to ensure that every family members receive uniform information 
The family may be counseled regarding care, nutrition, immunization and follow up 
Parents should be encouraged to contact the unit for any quarries and write contact number in 
discharge sheet. Give clear information about the address of well-baby clinic, developmental issues, 
hearing test and infection prevention. 

V. Counseling at the time of referral to a higher center 
Explain clearly to the parents about clinical condition and reasons why baby needs referral. Explain 
where to go, how to go and whom to contact on reaching. Explain the care that baby requires during 
transport.  And do not forget to bring enough cloth and many for the treatment of the child and 
expenses for the parent. 

VI. When a neonate is very ill or has died 
How each member of the family reacts to having a critically ill neonate may depend on the: 

• Marital status of the mother and relationship with her partner. 
• Social situation of the parents and their cultural and religious practices, beliefs and 

expectations. 
• Personalities of the people involved and the quality and nature of the social and emotional 

support. 
• Severity and prognosis of the problem and the availability and quality of the health care 

services. 
• Anticipated costs of health care. 

1.2.5 Things to be considered while counseling with the family 
• Be respectful and understanding; do not be affected by or discriminate if the family is from a 

poor, excluded community. 
• Do not touch the neonate without consent. 
• Listen to the family’s concerns and encourage them to ask questions and express their 

emotions. 
• Respect the family’s right to privacy and confidentiality. 
• Respect the family’s cultural beliefs and customs, and meet the family’s needs as far as 

possible. 
• Ensure that the family understands any instructions and, if possible, give written information 

to family members who can read. 
1.2.6 Emotional support for the family 

• Do not place blame on the family if there is a question of neglect or intervening too late. 
• Encourage the parents to take a photo of the child, if they wish to. This can provide great 

comfort to the parents, especially if one of them is not able to visit the child very often. 
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• Show that you care about the child and the family and that you respect them: 
Express your feelings of concern for the family and encourage them to express their emotions, 
if culturally appropriate. 

• Encourage the mother to take an active role in the care of her child and simple procedures, if 
possible. 

• Encourage the mother to touch and hold the child as much and as often as she wants. 
• If the mother is alone, identify a friend or a member of the staff to support her. 
• Provide extra support for a mother who is expressing breast milk for a sick or small baby. 
• Contact social service (if available) if the child or parents are in need of extra emotional 

support. Always contact social service staff if the child is critically ill or dying. 
• Explain what is being done with the child and why. Involve the parents in decision-making 

when considering whether further treatment is appropriate. 
• If an informed decision has been made to stop resuscitation or if the death is inevitable, focus 

on providing emotional support to the family. 
• Offer the mother some memory of the baby, such as a name tag, a lock of hair, or if possible, 

take a photo and give to the mother, if culturally appropriate, as this may help with the 
grieving process. 

• As we provide this sensitive care, we need to understand that the level of anxiety and fear may 
also be coming because of anxiety about the expenses, the possible behavior of service 
provider, because of language issues. 

• The kind of  emotional support required by the children may need to be 
caste/ethnicity/regional identity/location/ disability differentiated   

1.2.7 Breaking bad news 
What is bad news? Bad news is any information which parents feel significantly affects their child in 
a negative way. 

It is good if a nurse can be together with the doctor while giving bad news to a family, because: 
• They spend more time than other staff with families 
• When death happens nurses are  more likely to be there 
• Families may not understand Doctors 
• It is stressful for the staff if they feel they have not done the job well 
• Think to yourself, if this were my mother, father, grandmother…. or if this were me, would I 

be happy with the way Bad News was given? 
 

Seven steps for breaking bad news 
Please Know How Worrying Information Affects Patients 
P: Prepare 
K: Know what does the patient KNOW? 
H: How much does the patient want to know? 
W: Worrying Warning shot 
I: Information   Share the INFORMATION 
A: Affects ACKNOWLEDGE the patients’ feelings 
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P: Patients   Future PLAN 

I. Prepare 
 At time of admission 

• Who is the person to contact if something happens? 
• What is their mobile number? 
• What are the expectations for the hospital stay? 
• Are these realistic? 
• Keep family up to date with what is happening and what is likely to happen. 
• Explain clearly what is being done, at every procedure. 
• Your setting - Privacy as much as possible 
• Your patient’s family - Consider language barriers and whether an interpreter is needed 

II. What does the patient party know? 
• What do the child and family already know about the condition? 
• Prepare the ground for planting bad news. 

III. How much does the patient party want to know? 
IV. Warning shots 

• Warning shots allow patients the opportunity to prepare themselves for hearing bad news 
and to be more receptive when it comes. 

• “I am afraid I have some bad news” - then allow a pause for the patient to respond. 
V. Sharing information 

• Use non-technical terms 
• Provide information simply and honestly 
• Stop and check that the patient understands 
• Encourage questions 
• Sharing information is a LISTENING process 
• Finding a balance; avoid overwhelming with too much information, but ensure they have 

enough information to be able to make informed decisions 
VI. Acknowledge emotions, empathize 

• “This must be difficult for you” 
• Use open questions 
• Allow time 

VII. Provide a plan 
• Treatment options/ costs 
• Timescale 
• Available ongoing support 
• If further questions… 
• Concrete details 
• Summary & conclusion 

A five minute conversation on a timely basis can save hours of work later on it is not the quantity of 
time but the quality of time that is important! 
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Break bad news well and you will always be remembered, break bad news badly and you will never 
be forgotten. 

“It's only when we truly know and understand that we have a limited time on earth and that we 
have no way of knowing when our time is up, we will then begin to live each day to the fullest, as if 
it was the only one we had.”  E Kubler- Ross 

Five Stages of Grief: 
1. Denial 
2. Anger  
3. Bargaining 
4. Depression 
5. Acceptance 

How can we help those in grief? 
 If distressed about any of the happenings in the grief cycle  

• Confirm normality 
• Don't hurry people along the stages 
• Be present and available 
• Listen well 
• Help them express feelings 
• Also express your own feelings of genuine concern and care 
• Accept crying, frustrations, withdrawal 
• Do not judge 
• Silences are o.k. and good 
• Touch if appropriate 
• Encourage them to be patient with themselves 
• Encourage to talk about the person that has died / thing they have lost, 

encourage good memories 
• If guilt feeling: don't brush it off - talk it through 

 If not real: try to help them see the other side 
 If real: help them to repent and ask forgiveness, and also forgive themselves 

• Encourage grieving rituals 
• Give spiritual support: 

 prayer or reading of scripture 
• Arrange or give practical help 

Later: 

• Help the grieving person to make decisions 
• Encourage to start new relationships 
• Encourage to face life again 
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What to avoid when dealing with people in grief 
• Not talking at all to someone because you don't know what to say 

find another way to reach out 
• Condemning the person’s anger / guilt or other feeling 
• Saying things like: 'you ought to feel better now' 
• Don't give unasked advice 
• Give 'cheap comfort' and quick solutions 
• Saying troubles are because of sin 
• Sweet promises of a rosy future 

"GATHER" Approach of Counseling in a clinic 
G- Greet the family members. 
A- Ask how can I help you? 
T- Tell them any relevant information. 
H- Help them to make decisions. 
E- Explain any questions and concerns. 
R- Return for follow-up. 

 

1.3. Infection Prevention 

1.3.1 Introduction  
Infection is a leading cause of newborn death. Newborn babies are more susceptible to infection 
because of immature immune system. This is more so for preterm babies and low birth weight babies. 
The neonatal sepsis accounts for one thirds of neonatal death. A good antenatal care with 
immunization against tetanus, adequate treatment of infections in mother decreases the incidence of 
infection in the newborn babies. Along with antenatal preventive care, the  simple infection 
preventive steps at home and health care facility adds on to reduces the chances of newborn getting 
infected as well as reducing the risk of health care worker getting exposed to infected persons. 
Prevention of infection is more cost effective than treating infection. Every hospital should have 
written policies of infection prevention. Prevention of infection is more cost effective than treating 
infection. 

1.3.2 Definitions 
The terms asepsis (aseptic technique), antisepsis, decontamination, cleaning, high-level disinfection 
and sterilization often are confusing. For the purposes of these guidelines, the following definitions 
will be used: 

Asepsis and aseptic technique:  
Combination of efforts made to prevent entry of microorganisms into any area of the body 

where they are likely to cause infection. The goal of asepsis is to reduce to a safe level or eliminate 
the number of microorganisms on both animate (living) surfaces (skin and mucous membranes) and 
inanimate objects (surgical instruments and other items). 
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Antisepsis:  
Process of reducing the number of microorganisms on skin mucous membranes or other body 

tissue by applying an anti-microbial (antiseptic) agent. 
 
Decontamination:  

Process that makes inanimate objects safer to be handled by staff before cleaning (i.e., 
inactivates HBV, HCV and RIV and reduces, but does not eliminate, the number of other 
contaminating microorganisms). 
Ideally, soiled surgical instruments, gloves and other items should always be handled by staff wearing 
gloves or using forceps. Because this is not always possible, it is safer first to soak these soiled items 
for 10 minutes in 0.5% chlorine solution, especially if they will be cleaned by hand (Nystr6m 198 1). 
Metal objects should then be rinsed to prevent corrosion before cleaning (Lynch et al 1997). Other 
objects that should be decontaminated, by wiping with the 0. 5 % chlorine solution, include large 
surfaces (e.g., pelvic examination or operating tables) and equipment that come in contact with 
patients' blood or body fluids, secretions or excretions (except sweat). 

Cleaning:  
Process that physically removes all visible dust, soil, blood or other body fluids from 

inanimate objects as well as removing sufficient numbers of microorganisms to reduce risks for those 
who touch the skin or handle the object. (It consists of thoroughly washing with soap or detergent and 
water, rinsing with clean water and drying.1) 
 
High-level disinfection (HLD): 

 The process that eliminates all microorganisms except some bacterial endospores from 
inanimate objects by boiling, steaming or the use of chemical disinfectants. 
 
Sterilization:  

Process that eliminates all microorganisms (bacteria, viruses, fungi and parasites) including 
bacterial endospores from inanimate objects by high-pressure steam (autoclave), dry heat (oven), 
chemical sterilants or radiation. 

1.3.3 Sources of infection in newborn 
Newborn with immature immune system, sick babies, premature and low birth weight babies are 
always at high risk of developing infection .The infection are spread or caused by: 

• Touching 
• Touching an object that is dirty or contaminated spreads germs and contaminates the hands.  
• Blood and body secretion  

 By a mother to her baby during pregnancy, birth, or with breastfeeding. 
 Through sexual contact. 
 By contact with blood or amniotic fluid from an infected person. 

• Air 

1 If tap water is contaminated, use water that has been boiled for 10 minutes and filtered to remove particulate matter (if 
necessary), or use chlorinated water. water treated with a dilute bleach solution (sodium hypochlorite) to make the final 
~concentration 0.00 1% . 
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 Infectious germs coughed into the air by an infected person and passed to others who 
breathe in the air. 

• Food and water 
 Contaminated food and water (bottle feeding), unclean feeding utensils. 

1.3.4 Persons at risk of infection while caring for the newborn 

Health care workers  
• Contaminated needles or sharp instrument may puncture skin. 
• Contaminated blood or body fluids may splash on mucous membranes i.e. eyes, nose or mouth. 
• Infectious germs may enter broken skin. 

Mother and babies 
• Mother and babies are at risk when health workers do not wash their hands between patients and 

procedures. 
• They are at risk when used instrument and other items are not cleaned and processed correctly. 

Community 
• Improper disposal of medical waste including contaminated dressing, tissue, placenta, needles, 

syringe creates a risk to the community. 

Standard precautions and cleanliness needs to be followed while caring for the newborn. These are 
routine procedures to protect both health care workers and patients from contact with infectious 
materials. 
 

1.3.5 Principals of infection prevention: 
While caring for the newborn certain precaution need to be taken to prevent infection. These are as 
follows: 

• Consider every person as potentially infectious. 
• Wash hands. 
• Use protective barrier as required  
 Wear gloves before every procedure. 

• Use aseptic technique. 
 Use proper antiseptic during delivery or dressings of any wound 
 Use sterilized instruments s per need   
 Use clean or sterile newborn clothes. 

• Protect yourself from blood and other body fluids during deliveries and procedures. 
• Practice safe waste disposal.  
• Prevent injuries with sharps. 
• Keep the newborn unit/patient care room clean. 
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• Use strictly precautions when handling the baby with infection to prevent nosocomial 
infections.  

 
1.3.6 Basic Requirements to follow infection prevention: 

• Running water supply. 
• Soap. 
• Elbow or foot operated taps. 
• Strict hand washing practice 
• Plenty of disposables 

 Sterile gloves 
 Needle and syringe 

• Disinfectant/antiseptic solutions. 
• Strict adherence to asepsis routines and good housekeeping.  
• Rational use of antibiotics. 

1.3.7 Guidelines for Health Workers in SNCU 
• Remove shoes, socks, woolens, watch, bangles, and rings. 
• Roll up the full sleeves up to elbow. 
• Wash hands with soap and water and dry properly. 
• Put on clean gown and slippers. 
• Keep nails short without nail polish. 
• Tie the hair or cover it properly with a cap. 
• Wash hand with soap and water strictly before and after caring/touching newborn baby 

and before any treatment procedure. 
• Use standard precaution when handling the baby with infection to prevent nosocomial 

infection. 
• Replace all the necessary equipment in right place after using 

1.3.8 Guidelines for Visitors before entering SNCU 
• Remove shoes, socks, woolens, watch, bangles and rings 
• Wash hand with soap and water 
• Put on clean gown and slipper 
• SNCU should have limited person entering the areas. Only parents of the baby should be 

allowed to enter the SNCU and one person at a time 
• Mothers should wear clean cloth and wash hands 
• Parents should be guided and supervised about proper hand washing technique 
• Any person with active infection should not be allowed into the baby care area 

1.3.9 Guideline for SNCU/Nursery environment 
• The nursery temperature should be maintained between 28-30 ̊ C. 
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• The environment should be calm and clean 
• There should be 24 hour water and electric supply with adequate ventilation and lighting 
• Overcrowding should be avoided 
• Floor should be cleaned with dilute phenyl 
• Clean the walls with antiseptic solution once daily  
• Dustbins should be washed with soap and water daily 
• Always use sterile gloves for invasive procedure 
• Wash gloved hands to remove the blood stains and secretion in 0.5% chlorine solution. 

(outside the Nursery ) 
• Wash hands again with soap and water after removing the gloves 

1.3.10 Common infection preventive procedure 
a. Hand washing  

• Hand washing is the single most important means of preventing nosocomial infections. 
• Hand washing is very SIMPLE and CHEAP. 
• 2 minutes hand washing to be done before entering the unit. 
• 20-30 seconds hand washing to be done before and after touching babies. 
• Wash hands with soap and water. 
 Before and after caring/touching  for newborn and before any treatment procedure 
 Whenever hands ( or any other skin area) are contaminated with blood or other body fluids 
 After removing gloves, because they may have holes 
 After changing soiled napkins or clothing  

 
Preparing for hand washing: 

• Remove jewelry (rings, bracelets) and watches before washing hands 
• Ensure that the nails are clipped short 
• Roll the sleeves up to the elbow 
• Use six steps of Hand washing as given below 
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If running water is not available, use a bucket and pitcher. Do no dip your hands into a bowl to 
rinse, as this re-contaminates them. 
 

b. Wearing sterile gloves  
Indications for wearing sterile gloves 
 Receiving baby at delivery 
 Cutting cords 
 Eye care 
 Giving  skin and umbilical care  
 Invasive procedure 
 Blood sampling 
 Venous/umbilical catheterization 
 Urethral   catheterization or supra-pubic tap for urine collection   
 Starting IV lines and giving IV/IM injections 

 
Steps for wearing sterile gloves 
• Scrub hands thoroughly with soap and water.  
• Dry them completely 
• Open the glove packet carefully without touching the gloves or the inside surface of the 

packaging material ( The cuffed gloves should be with the palms up) 
• Pick up the first glove by the cuff, touching only the inside portion of the cuff (the inside is the 

side that will be touching your skin when the glove is on). 
• While holding the cuff, slip your other hand into the glove( Pointing the fingers of the glove 

toward the floor will keep the fingers open)  
• Be careful not to touch anything, and hold the gloves above your waist level. 
• Pick up second glove by sliding fingers of the gloved hand under the cuff of the second glove.  
• Be careful not to contaminate gloved hand with ungloved hand as the second glove is being put 

on 
• Put second glove on ungloved hand by maintaining a steady pull through the cuff 
• Roll back cuffs (unfold them). 
• Adjust the glove fingers until the gloves fit comfortably 
• Once sterile gloves are on, hold your hands up and away from your body and always above your 

waist. 
• After a procedure, rinse gloves in chlorine solution while still on hands, including disposables 
• After the procedure, always wash gloved hands to remove the blood stains and secretions and 

rinse gloves in chlorine solution while still on hands, including disposables 
• Turn gloves inside out as you take them off and put into 0.5% chlorine solution 
• Wash hands again with soap and water. 

 

Page 22  
 



 

Figure showing proper technique to                  Figure showing proper technique to  
wearing sterile gloves                   removing sterile gloves 
 
 
  

 

 

 

 

 

 

c. Skin preparation for vein puncture/IM Injection or Capillary prick  
Indication  
• Before IV cannulation or IM injection. 
• For collection of blood samples for culture sensitivity and other investigations.  

 

Steps of vein puncture  
• Wash and dry hands. 
• Wear sterile glove. 
• Prepare skin site, confine to smallest area (5cm) of skin. 
• Swab with alcohol first, allow it to dry. 
• Swab with iodine on site and allow it to dry. 
• Swab again with alcohol to wipe off iodine. 
• Skin is now ready for puncture or prick. 

 

d. Common infection preventive steps to be taken in SNICU/NICU/Nursery and new born corner 
• Keep separate spirit & povidine iodine swab containers, stethoscope, measuring tape and 

thermometer for each baby. 
• Use syringe , suction catheter only one time and throw  it 
• Feeding tubes can be left alone as long as baby can keep. 
• Do not keep any dirt on the baby cot.   
• Change the solution in suction bottles and sterile water in oxygen chamber every day and 

sterilize the bottle daily by dipping in 2% gluteraldehyde for 4-6 hrs. 
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• Do not use a single dextrose/saline bottle for >24 hours. 
• There should be a separate IV fluid bottle for each baby. 
• Label the bottle with date and time of opening. 
• Use syrup within 1 week of opening. 
• Antibiotics vials to be changed after 24 hours. 
• Use separate IV set for giving antibiotics. 

 
1.3.11 Waste disposal  
The proper disposal of hospital waste is very important to prevent spread of infection in hospital to 
other patients, health care workers and prevent the community from contracting infection from 
hospital waste.  

Disposal of various waste products 
• Needle and syringe 

 Burn needle with needle burner  and cut the hub of the syringe with hub cutter 
 Put these in a separate disposable box 
 Send  for incineration when box is three-quarter full 

• Blood and body tissue 
 Burn or burry solid waste 
 Send for incineration in leak proof plastic bags 
 Liquid waste flushable drain if drainage system does not mix with stream  

• Contaminated laundry 
 With gloved hand rinse off contaminated clothes 
 Do not mix with others 
 Wash with soap 

 
Containers for Waste disposal 
• Non infected waste( Can be Burn) : Green Container 
• Non infected  food waste and other waste: Blue Container  
• Infected plastic waste: Yellow container 
• Contaminated / tissues or blood waste: Red  

1.3.12 Terminal Disinfection 
Terminal disinfection is done after transferring out, discharge or death of a baby. Preferably all items 
of the baby to be kept in the incubator and fumigated with 40% formalin (culture positive sepsis) 

Otherwise one can just do routine cleaning thoroughly  

Cleaning of bed: 
 Clean the radiant warmer with soap water/Bacillocid  
 Use autoclaved linen 
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The following equipments are cleaned as follows: 

Articles Methods Frequency 

Feeding utensils Wash with soap and water and then boil for 20 
mins  

Before each use 

Swab container, injection & 
medicine tray  Wash with soap and water and autoclave Daily morning 

Oxygen hood Soap and water  Daily 

Weighing scale 2% bacillocid  Daily 

Stethoscope  Spirit swab Daily 

Body Linen  Wash and autoclave Every use 

Cotton gauze Autoclave and sterilized  As required 

Procedures sets Autoclave and sterilized Every use 

Incubator Soap water/ 2% bacillocid (not occupied)  Daily  

Cheatle forceps Autoclave and sterilized Daily 

Resuscitation bag & 
reservoirs, oxygen tubing, 
bottle & tubing of suction 
machine  

Soap and water. Immerse in gluteraldehyde for 
4-6 hrs. Rinse in distal water  

Weekly for resuscitation bag and 
reservoir. Daily for others.  

Face mask 
Clean with soap and water, immerse in 2% 
gluteraldehyde for 20 mins, rinse in distilled 
water, dry & wrap with autoclaved linen  

Daily and after each use  

 

Laryngoscope  

 

Clean with spirit swabs thoroughly daily and 
after each use. Wrap in autoclaved / sterilized 
cloth.  

If used in infected baby, wash 
with soap and water. Put the 
blade in 2% gluteraldehyde after 
removing the bulb.  

Suction machine (bottles) 2% gluteraldehyde for 4-6hrs 2% gluteraldehyde for 4-6hrs 

Monitors/syringe 
pump/infusion 
pump/computers/ 
tablets/ipad 

Antibacterial wipe (active ingredients, 0.25% n-
alkyl dimethyl ethylbenzyl ammonium chloride 
and 0.25% n-alkyl dimethyl benzyl ammonium 
chloride) 

Daily and whenever is necessary 
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1.4. Newborn Examination 
A complete examination is an important part of newborn care. Each body system is carefully 
examined for signs of health and normal function. While assessing the baby during first day of life 
there are few important histories and examination which needs to be evaluated for identification of 
any risk factors that can lead to sickness in baby that are as follows: 

History of antenatal care, birth and immediate newborn period  

a. Maternal Fever, diabetes, hypertension, tuberculosis and chronic illness 
b. Maternal Medication during pregnancy   
c. Duration of labor 
d. Duration of rupture of membrane 
e. Mode of delivery 
f. APGAR  score or neonatal resuscitation 
g. Time and place of birth 
h. Color of amniotic fluid 
i. Immediate newborn period 
j. First breast feeding given 

i. Any pre-lacteal feed 
ii. Number of breast feeding in last 24 hours 

iii. Number of times passage of urine and stool. 
k. Immunization at birth 

History of poor feeding, vomiting, lethargy, abnormal movement & bleeding from the cord 

1.4.1 Newborn physical examination: 
 A complete physical examination is an important part of newborn care. Physical examination of a 
newborn often includes assessment of the following. These help in early identification and 
appropriate management of problems if present. Below is the normal findings that to be present in a 
newborn. 
 
Breathing 

Quiet breathing  
No chest in drawing or flaring of nostrils 
Chest and abdomen movement in each breath 

Rate of breathing 
Count the baby’s breathing for 1 full minute: 
1. 30-60 breaths in 1 minute (when the baby is not crying) 
2. May be periodic pause even up to 20 sec without a breath  
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Heart rate 

120-160 beats per minute 

Color  
Face, chest, tongue, and lips are pink 
Hands and feet may be bluish during the first 48 hours 

Warmth  
Baby’s abdomen, back and feet feels to be equally warm  

 
Posture and tone  

Arms and legs flexed 
 

Activity 
The baby moves both legs and arms equally and symmetrically 
The baby opens his mouth and turns his head to search for the nipple when his cheek is 
stroked gently 

Skin  
Tiny white bumps on the face (milia)  
Bluish area over the lower back. 
Some peeling of the skin 
No icterus and pallor  

Head  
Elongated or uneven (asymmetrical) shape due to molding  
Caput succedaneum, a soft swelling over the presenting part of the head  
Flat anterior fontanel 

Eyes 
No discharge and the eyes are not sticky 

Mouth  
No cleft of mouth and palate 
No teeth 

Chest  
Symmetrically chest moving equally with breathing. 
Enlarged breast nodules >5mm 

Abdomen 
Round and soft 
Umbilical cord 
Dry 
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No bleeding 
No reddening of skin in and around the umbilical  

Back and spine 
No curvature, dimple & tuft of hair  

Arms and legs 
Equal and symmetrical movements of both upper and lower limbs 
No bowing, club feet, absent limbs and digits 
Equal number of digits  

Anus  
Presence of clear cut opening   
Passage of stool within 24 hours 

Girl’s external genital organs  
A white vaginal discharge or a bloody vaginal discharge that starts on day 2-3 and continues 
up to day 7 is normal 

Boy’s external genital organs  
The urethra opens at the end of the penis 
One or both testes are felt in the scrotum. 

Temperature  
Axillary 36.5-37.5 ºC  

Weight 
2.5 up to 3.99 kg  
Newborns normally lose 5% to 10% of their birth weight but gains back the birth by 10- 14 
days 

1.4.2 Counseling mother and family member before discharge 

Counseling helps a mother/family member decide what to do and how to do while caring for a 
newborn. The most important things to tell to mother/family member are: 

 
Keeping baby warm 

• Adequate cloth with head cover and limbs cover 
• Check for hypothermia 
• Keeping baby warm is more important than bathing  
• Clean the perineal area with water and dry immediately after baby passes urine or stool 

 
Prevention of infection 

• Washing hands before and after touching newborn 
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• Minimal visitors 
• Washing nappies with soap and water after baby soils 
• Keep umbilicus clean and dry 

DOs while caring for normal newborn  
• Exclusive breast feeding 
• Immunize as appropriate 
• Learn about danger signs 
• Mother should be getting iron and calcium and adequacy about mother’s diet 

DO NOT while caring for normal newborn  
• Do not put oil in eyes, ear, nose and umbilicus 
• Do not squeeze newborn’s breast 
• Do not apply kajal  
• Do not try to warm baby by using coal and fire 
• Do not give vigorous massage  to the newborn 
• Do not give water or any other medicine without consulting doctor 

1.4.3 Common developmental peculiarities 
These conditions do not require treatment just needs reassurance. 
 
1. Toxic erythema or urticaria neonatrum 

• An erythematous rash with central 
pallor appearing on second day of life 

• Starts on face and spreads to trunk 
and other parts of the body within 24 
hours 

• Disappears spontaneously after 2-3 
days 

• Rare below 32 weeks of gestation 
 

 

 
2. Peeling skin 

• Dry skin with peeling and 
exaggerated transverse skin crease 

• Post-term and term babies 
 

3. Cutis marmorata 
• Lacy, reticulated, red or blue marbled 

cutaneous vascular pattern over 
extremities in infants exposed to low 
environmental temperature 

• Preterm or near term babies 
 

 

 
Figure 2 Cutis marmorata 

Figure 1 Toxic erythema 
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4. Milia 
• Yellow white spots on the nose 
• Disappears spontaneously 

 

 
 

 

5. Stork-bites 
• Pinkish-grey sparse capillary 

hemangioma 
• Located in nape of the neck, upper 

eyelids, forehead and root of the 
nose 

• Disappears after few months 
 

 

 
 

6. Mongolian blue spot 
• Irregular blue patches of skin 

pigmentation present over sacral 
area and buttocks 

 

 

 
 

Figure 5 Mongolian blue spot 

Figure 4 Stork bites 

Figure 3 Milia 
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7. Subconjunctival haemorrhage 
• Outer canthus of eyes 
• Blood resorbs after few days 

 

 

 
 

8. Epstein pearls 
• White spots on the hard palate 

 

 

 
9. Umbilical hernia 

• Most disappear by one to two years  
• If > 2 cm, requires intervention  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 8 Umblical hernia 

Figure 7 Epstein pearls 

Figure 6 Subconjunctival 
haemorrhage 
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1.4.4 Common Newborn problems 
 
Vomiting 

• Vomiting on day one of life may be due to irritation caused by swallowed amniotic fluid. If 
persistent, needs further evaluation.  

• If vomitus is dark green, consider pathological 
• Regurgitation after feed 

o If weight gain is adequate. Reassess again. 
• Proper feeding advice and burping  

o If inadequate weight gain 
• Needs detail evaluation 

o Projectile with altered sensorium 
o Raised intracranial pressure 

 
Constipation 

• Babies on cow’s milk/formula feed 
o Breast feeding counselling 

 
Diarrhoea 

Most normal newborn on breast feeding have loose semi-liquid stool 
• First few days’ green meconium to yellow 
• Transitional stool third and fourth day 

o Semi-loose  
o Greenish-yellow 
o Increased frequency 

• Yellow seedy stool on breast feed babies 
o Passage of small stool just after stool 

• No associated dehydration or loss of weight 
 
Breast discharge 

• Maternal hormone causes hypertrophied breast and milk discharge 
• Resolve spontaneously 
• Squeezing should be avoided 

 
Vaginal discharge 

• Scanty vaginal bleeding on day 3-5 of life 
• Greyish white vaginal secretion 
• Benign 
• Lasts 2-4 days 
• Oestrogen withdrawal 

 
Caput succedaneum 

• Baggy, diffuse, oedematous swelling of scalp over the presenting part 
• Pitting, non-fluctuant and not limited by sutures 
• Disappears spontaneously over few days 
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Cephalhematoma 

 Sub periosteal collection of blood  
 Fluctuant swelling and does not cross suture line 
 Disappears spontaneously (in weeks to months 
 Aspirate only if infected. 
 

Visible birth defects 
Congenital anomalies, also known as birth defects, are structural or functional abnormalities, 
including metabolic disorders that are present from birth. Congenital anomalies are a diverse group of 
disorders of prenatal origin that can be caused by single gene defects, chromosomal disorders, multi-
factorial inheritance, environmental teratogens or micronutrient malnutrition. 
Major structural anomalies are the conditions that account for most of the deaths, morbidity and 
disability related to congenital anomalies. Whereas minor congenital anomalies, although more 
prevalent among the population are structural changes that pose no significant health problem in the 
neonatal period and tend to have limited social or cosmetic consequences for the affected individual. 

• Identify an initial list of congenital anomalies to consider for monitoring 
• Define specific congenital anomalies under surveillance. 

 
 
1.4.5 Congenital malformations of the nervous system: neural tube defects 
Most of these defects are associated with various forms of neurological abnormalities at birth.  
 

 
Anencephaly  
A total or partial absence of the brain, 
together with total or partial absence of 
the cranial vault and the covering skin. 

 

 
Frontal encephalocele 
Herniation of brain tissue, usually covered 
by meninges, through a defect in the 
frontal bone. 

 

Figure 10 Frontal enecphalocele Figure 9 Anencephaly 
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Occipital encephalocele 
Herniation of brain tissue, usually covered 
by meninges, through an opening in the 
occipital bone. 

 
Nasal encephalocele  
Herniation of brain tissue, usually covered 
by meninges, through an opening in the 
nasal region 

 

 
Figure 13 Spina bifida 

 
Spina bifida 
Most cases of cervical, thoracic and lumbar spina bifida will eventually develop 
hydrocephalus, although this may not be immediately obvious at birth. Whereas only few 
cases of sacral spina bifida develop hydrocephalous. Close follow-up of these neonates is 
important for consideration of shunt surgery 
 
Cleft palate and cleft lip 
Many of these abnormalities lead to feeding difficulty and repeated aspiration while 
feeding leading to aspiration pneumonia. 

Figure 12 Nasal 
enecphalocele 

Figure 11 Occipital 
enecphalocele 
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Figure 14 Cleft palate 

 
Cleft palate  
Fissure of the palate, which can affect the 
soft and hard palate, or only the soft 
palate. 
 

 
Figure 15 Cleft lip, bilateral 

 
Cleft lip, bilateral  
Partial or complete bilateral fissure of the 
upper lip that may be associated with a 
cleft of the gum.  
 

 
Figure 16 Cleft lip, unilateral 

 
 
Cleft lip, specified as unilateral  
Partial or complete unilateral fissure of the 
upper lip that may be associated with a 
cleft of the gum. 
 
 
 
 

 
Figure 17 Cleft hard palate with bilateral 

cleft lip 
 
Cleft hard palate with bilateral cleft lip  
Partial or complete bilateral fissure of the 
upper lip, associated with a fissure of the 
palate. 
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Figure 18 Cleft hard palate with cleft lip 

 
Cleft hard palate with cleft lip, specified 
as unilateral  
Partial or complete unilateral fissure of the 
upper lip, associated with a fissure of the 
palate. 

 

 
Figure 19 Talipes equinovarus 

 
 
Congenital malformations and 
deformations of the musculoskeletal 
system 
Talipes equinovarus  
Combination of forefoot and hind foot in 
equines (plantar flexed) and in varus 
(rotated toward the midline). 

 

 
Figure 20 Reduction defects of upper and lower limbs 

 
Reduction defects of upper and lower limbs 
Congenital complete absence of upper limb(s); Amelia of upper limb  
Complete absence of one or both upper limbs. 
Congenital absence of both forearm and hand  
Complete or partial absence of both the forearm and hand. 
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Figure 21 Congenital Anomalies of 

Gastrointestinal Tract 
 

Congenital Anomalies of 
Gastrointestinal Tract 
Exomphalos/omphalocele  
Congenital anomaly of the anterior 
abdominal wall, in which the abdominal 
contents (gut, but at times also other 
abdominal organs) are herniated in the 
midline through an enlarged umbilical 
ring. The umbilical cord is inserted in the 
distal part of the membrane covering the 
anomaly. The herniated organs are 
covered by a membrane consisting of the 
peritoneum and amnion (but this 
membrane can be ruptured). 

 

 
Figure 22 Gastroschisis 

 
 
Gastroschisis  
Gastroschisis is a congenital anomaly of 
the anterior abdominal wall, accompanied 
by herniation of the gut and occasionally 
other abdominal organs. The opening in 
the abdominal wall is lateral to the 
umbilicus, and the herniated organs lack a 
protective membrane. Note that the 
extruded abdominal contents can be 
matted and covered by a thick fibrous 
material, but this membrane does not 
resemble skin. 
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Module 2: Feeding and Fluid Management 

2.1 Feeding normal and low birth weight babies   
Newborns feed very, very frequently, but this isn’t a problem to be solved – it’s perfectly natural! 
Your newborn’s tummy is quite small, so it’s understandable that he needs to eat often. 

The best milk for newborn baby is breast milk. All babies should be exclusively breastfeed till 6 
months of age. It contains all the nutrients required for normal growth and development of a baby 
from birth till six months of age. There are certain terms used for feeding of babies. 

Terms used in infant feeding: 

Optimal Infant and Young Child Feeding: 

• Exclusive breastfeeding from birth to six months of age and there after continued breastfeeding 
for 2 years or beyond with adequate  safe and proper additional foods and liquids to meet the 
nutritional needs of a young child 

Exclusive Breastfeeding:  
• Only breast milk and may receive expressed breast milk 
• Exception: drops or syrups consisting of vitamins, mineral supplements or medicine and ORS as 

directed by a doctor   

Predominant breastfeeding: 
• Breastfeeding but also giving small amounts of water or water-based drinks  

 

 
Full breastfeeding: 
• Breastfeeding either exclusively or predominantly 

 

Bottle feeding: 
• Feeding a baby from a bottle 

 
Artificial feeding: 
• Feeding a baby on artificial feeds 

Partial breastfeeding: 
• Some breastfeeds, and some artificial feeds 

Timely complementary feeding: 
• Giving a baby other food in addition to breastfeeding after the age of 6 months 

2.2 Anatomy and physiology of lactation  
The breast consists of glandular tissue, supporting tissue and fat. Milk is secreted by glands travels 
through tubules which drain into lactiferous sinuses. The sinuses which stores milk lie beneath areola 
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and open out to the nipple through lactiferous ducts. Myo-epithelium muscle surrounds the gland and 
contraction of which leads to ejection of milk. 
 
 
 
 
 
 
 
 
 
 
 

Milk secretion and ejection  
Prolactin reflex/ Milk secretion reflex 
• When baby suckles in nipple the message carried by nerve ending in nipples leads to secretion of 

Prolactin  by anterior pituitary 
• Which stimulates the gland to milk secretion  
• Earlier and more effective suck produce more milk 

Oxytocin reflex/ ejection reflex 
• When baby suck in nipple/thought/sound of baby the message carried by nerve ending in nipples 

leads to secretion of oxytocin  by posterior pituitary 
• Contracts the myo-epithelium leading to ejection of milk 

PROLACTIN REFLEX: 
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2.3 Variations in the composition of breast milk 
Colostrum 

• Breast milk that women produce in the first few days after delivery 
• Thick and yellowish or clear in color 
• Secreted in small quantity but rich in protein  
• Antibody rich and has many white cells 
 Protect against infection and allergy 

• Purgative 
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 Clears meconium 
 Help to prevent jaundice 

• Growth factors 
 Help intestine to mature 
 Prevents allergy and intolerance 

• Vitamin A rich 
 Reduce severity of infection 
 Prevent eye disease 

Transitional milk 
• Secreted following two weeks 
• Decreased protein and immunoglobulin content 
• Fat and sugar content increases 

Mature milk  
The quantity becomes larger, and the breasts feel full, hard and heavy.  
• Foremilk is the milk that is produced early in a feed. 
 Produced in larger amounts 
 Provides plenty of protein, lactose, and other nutrients 

• Hind milk is the milk that is produced later in a feed. 
 Whiter than foremilk but contains more fat  that provides the energy  

2.4 Technique of breastfeeding  
Most of the mothers can breastfeed successfully but some mothers require some support to 

initiate breast feeding especially primipara mothers, mothers who had problems in breast-feeding in 
previous pregnancy, mothers with retracted nipple or unmotivated mothers. 

For mothers to produce enough milk, the baby must suckle often enough, and must also suckle 
in the correct manner. Correct positioning ensures effective suckling and prevents breast engorgement 
as well as sore nipples. 

Positioning a baby at the breast: 
Mother should take any position that is comfortable to her and her baby. 
 

CORRECT POSITION: INCORRECT POSITION: 
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Position of baby 
Correct positioning:  
• Baby’s whole body should be well supported 
• The baby’s head and body should be in a straight line. 
• Baby’s body turned towards the mother with baby’s abdomen touching mother’s abdomen 
• Baby’s nose at the level of nipple 

Attachment: 
After good positioning .the baby’s cheek is touched. The baby will wide open the mouth and baby 
should be quickly brought on to the breast ensuring that the nipple and most of the areola is within 
baby’s mouth.  
Signs of good attachment: 
• Mouth wide open 
• Chin touching the breast and nose close to breast 
• Lower lips turned outwards 
• More areola above baby’s mouth than below     

 
Good attachment:     Poor attachment: 
 
   
 
 
 
 
 
 
 
 

Effective suckling: 
• Baby suckles slowly and pauses in between to swallow. 
• Cheeks are full  

Recommendations 
• Start breastfeeding within 1/2-1 hour of birth 
•  Breastfeed exclusively from 0-6 months of age 
• Give complementary foods to all children from 6 months of age  
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• Continue breastfeeding up to 2 years of age or beyond 

2.5 Assessing adequacy of breastfeeding 
Breast feeding is adequate if: 
• Passes urine 6-8 times in 24 hour 
• Goes to sleep for 2-3 hours after the feeds 
• Gains weight @ 10-15gm/kg/day 
• Crosses birth weight by 2 weeks   
 
2.6 Ten steps to achieve successful breastfeeding (Revised) 
Critical management procedures 
1a. Comply fully with the International Code of Marketing of Breast-milk Substitutes and relevant 
World Health Assembly resolutions. 
1b. Have a written infant feeding policy that is routinely communicated to staff and parents. 
1c. Establish ongoing monitoring and data-management systems. 
2. Ensure that staffs have sufficient knowledge, competence and skills to support breastfeeding. 
3. Discuss the importance and management of breastfeeding with pregnant women and their families. 
4. Facilitate immediate and uninterrupted skin-to-skin contact and support mothers to initiate 
breastfeeding as soon as possible after birth. 
5. Support mothers to initiate and maintain breastfeeding and manage common difficulties. 
6. Do not provide breastfed newborns any food or fluids other than breast milk, unless medically 
indicated. 
7. Enable mothers and their infants to remain together and to practice rooming-in 24 hours a day. 
8. Support mothers to recognize and respond to their infants’ cues for feeding. 
9. Counsel mothers on the use and risks of feeding bottles, teats and pacifiers. 
10. Coordinate discharge so that parents and their infants have timely access to ongoing support and 
care.  

2.7 General principles of exclusive breastfeeding 
• Encourage early and exclusive breastfeeding whenever possible 
• Explain to mother and her family the benefits of early and exclusive breastfeeding: 

o Breast milk contains the exact nutrients the baby needs and promotes the baby’s development 
o Breast milk is easily digested and efficiently used by the baby’s body 
o Breast milk protects baby from infection 
o Breastfeeding can be used as a contraceptive method (lactational amenorrhea method) 

• Encourage the mother to breastfeed the baby on demand, both day and night (eight or more times 
in 24 hours), for as long as the baby wants. 

• Have the mother offer the second breast once the baby releases the first breast on her/his own.  

 

• Advise the mother that she should not: 
 Force the baby to feed 
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 Interrupt a feed before the baby is done 
 Use artificial teats or pacifier 
 Give the baby any other food or drink (e.g. commercial breast milk substitute, animal milks, 

local porridges, tea, water etc) other than breast milk for the first six month of life. 
• Include the family member or other support person in discussion about breastfeeding if possible 
• Ensure that the mother eats nutritious food  
• Ensure that the mother can wash or shower daily but tell her to avoid washing or wiping her 

nipples before breastfeeding. 
• If mother is too ill or baby is too sick to breast feed, advise the mother on expression of breast 

milk. 
• Suggest mother to apply warm compression before expression and cold compression afterward to 

reduce swelling. 
• Give the baby a breast milk substitute only if expression is not possible or is contraindicated 

because of maternal illness or drugs 

2.8 Problems in breastfeeding 
Inverted nipples: 
• Manually stretch the nipple and roll out several times a day 
• A pump or plastic syringe is used to draw out the nipple and then baby is put on to the breast 

 

 

 
 
 
 
 
 
 
 
 
 
 

Sore nipple 
 Caused by 
• Incorrect attachment 
• Frequent washing 
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Treatment 
• Correct positioning and latching of the baby to the breast 
• Apply hind milk to the nipple after feed 
• Avoid too much washing 
 

Breast engorgement 
By the third day milk output increases and if there is delay in starting of feeding or infrequent 
feeding, milk accumulates in excessively in the alveoli leading to swollen, hard, warm and painful 
breast known as breast engorgement. 
Treatment 
• Early and frequent feed with proper attachment 
• Local warm water packs, breast message and analgesic 
• Express breast milk gently if baby not able to suckle 

 
Breast abscess 
If congested, engorged breast and cracked nipple not treated in early stage it will lead to breast 
abscess. 
Treatment 
• Incision and drainage 
• Analgesic and antibiotics 
• Continue breast feeding 

Not enough milk 

Mothers often complain about not enough milk. If baby is satisfied, gaining weight, sleeps 2-3 hours 
after feed and passing urine 6-8 times in 24 hours then mother is producing enough milk. 
Causes 
• Not breast feeding frequently 
• Too short or hurried breastfeeding 
• Poor position 
• Breast engorgement or mastitis 

Treatment 
• Identify the possible reasons make sure the attachment is proper 
• If baby is not gaining weight ask mother to breast feed more frequently especially during night 
• Treat condition like mastitis or sore nipple 
• Advise mother for adequate rest and sufficient fluid 
• Give demand feed and breast feed as long as baby wants 
• Back message are especially useful for stimulating lactation and metoclopramide may help in 

some case 
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2.9 Expressing breast milk: 
There are many situations in which expressing breast milk are useful and important to enable 

a mother to initiate or continue breastfeeding. Expressing milk is useful to: 
• Relieve engorgement, blocked duct or milk stasis 
• Feed a baby while he learns to suckle from an inverted nipple 
• Feed a baby who has difficulty in coordinating suckling 
• Feed a low-birth-weight baby who cannot breastfeed 
• Feed a sick baby, who cannot suckle enough 
• Keep up the supply of breast milk when a mother or baby is ill 
• Leave breast milk for a baby when his mother goes out or to work 
• Prevent leaking when a mother is away from her baby. 
• Help a baby to attach to a full breast 
• Express breast milk directly into a baby's mouth 

The most useful way for a mother to express milk is by hand.  
 
Techniques of expression 
1. Hand expression 
 Most useful method 
 Easy when breast is soft 
 Difficult when breast is engorged or tender  

         
2. Using appliance 

Easy and useful when breast is engorged or tender 
 Rubber pump 
 Syringe pump 
 Warm water bag 

 
Steps of expressing breast milk 

Teach the mother to 
• Wash hands with soap and water before expression. 
• Sit comfortably 
• Hold the clean container under the nipple 
• Place thumb above and first finger below and behind the nipple approximately 4cm from the 

base of the nipple. 
•  Support the breast with other three fingers 
• Press  the breast gently  slightly inwards towards the chest wall 
• Press the breast between the fore-finger and thumb. Press and release, press and release. This 

should not hurt 
• Avoid rubbing or sliding fingers along the skin 
• Rotate the position of the thumb/finger around the breast with each compression  
• Express breast milk until milk drips, then express the other breast  
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• Alternate between the breasts 5-6 times  
• Avoid squeezing the nipple. Express one breast for at least 3-5 minutes until the flow slows, 

then express the other side, then repeat. 
• To express breast milk adequately and comfortably takes 20-30 minutes 
• Consider massage of breasts and use of warm compresses prior to or during expression to  

improve milk flow  
Express milk at the times when a baby would normally feed (every 2-4 hours and at least 8 times 
during a 24 hour period). 

Syringe Breast Pump 
• More efficient  
• Easy to clean and sterilize 
• Can be used for feeding 

 
Technique 

• Put the funnel over the nipple 
• Ensure airtight seal 
• Pull the piston and release and pull again 
• After a minute or two, milk flows and starts collecting 
• When milk stops flowing, break the seal, pour the milk and repeat the procedure 

 
2.10 Storing expressed breast milk (EBM) 

• Store in clean, covered container 
• EBM can be kept at room temperature for 8 hours and in the refrigerator for 24 hours 
• EBM stays in good condition longer than animal milk. Do not boil the EBM. For warming, 

place the container in a bowl of warm water 
• Before feeding gently shake the container or use a stirrer to recombine the separated fat 

globules with the rest of the milk 
• Feed with cup , never feed with bottle 

2.11 Feeding low birth weight and sick babies: 

The term low-birth-weight (LBW) means a birth weight of less than 2,500 grams. A LBW 
baby may be premature or small for gestational age, or both. LBW babies need breast milk even more 
than larger babies. The best milk for a LBW baby is his own mother's milk. Preterm milk is specially 
adapted to the needs of a preterm baby. It contains extra protein, and extra anti-infective factors. 

Feeding relatively difficult in LBW babies because 
1. Inadequate feeding skills 
2. Prone to have significant illness, in first few weeks of life which precludes enteral feeding 
3. Higher feed requirement due to excessive insensible water loss 
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4. Low body stores of various nutrients at birth hence require supplementation 
5. Gut immaturity leading to feed intolerance  

 

Newborns that require assisted feeding: 
• Preterm <34weeks or birth <1800 g 
• Babies having mild respiratory distress 
• Babies with inability to feed at breast or cup 
• Oro-facial defects/malformations (cleft lip or palate) 

Guidelines for the modes of providing fluids and feeding: 

Birth weight (grams) <1200 1200-1800 >1800 

Gestation (weeks) <30 30-34 >34 

Initial feeding Intravenous fluids try 
gavage feeds, if not 
sick 

Gavage, try cup and 
spoon if not sick 

Breastfeeding, if 
unsatisfactory, give 
cup and spoon feeds 

After 1-3 days Gavage/OG feeding Cup Breastfeeding 
Later (1-3 weeks) Cup Breastfeeding Breastfeeding 
After some more time 
(4-6 weeks) 

Breastfeeding Breastfeeding Breastfeeding 

 
• Breast milk is the ideal feed for low birth weight babies. 
• Those unable to feed directly on the breast can be fed expressed breast milk (EBM) by gavage or 

cup  & spoon 

Methods of feeding LBW / sick babies 
• Intravenous feeding 
• Orogastric feeding 
• Cup  feeding 
• Breast feeding 

For the first few days, a baby may not be able to take any oral feeds. He may need to be fed 
intravenously. Oral feeds should begin as soon as the baby tolerates them. 
• Babies who are less than about 30 weeks gestational age usually need to be fed by nasogastric 

tube. Give expressed breast milk by tube.  
• Babies between about 30-32 weeks gestational age can take feeds from a small cup, or from a 

spoon.  
• Babies of about 32 weeks gestational age or more are able to start suckling on the breast.  
• Let the mother put her baby to her breast as soon as he is well enough. Offer a cup feed after the 

breastfeed. Or offer alternate breast and cup feeds. 
• Make sure that the baby suckles in a good position. 
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• Good attachment may make effective suckling possible at an earlier stage. 
• Babies from about 34-36 weeks gestational age or more (sometimes earlier) can usually take all 

that they need directly from the breast.  
• Continue to follow babies up and weigh them regularly to make sure that they are getting all the 

breast milk that they need. 

All stable LBW infants, irrespective of their initial feeding method should be put on their 
mothers’ breast. The immature sucking observed in preterm infants born before 34 weeks might not 
meet their daily fluid and nutritional requirements but helps in rapid maturation of their feeding skills 
and also improves the milk secretion in their mothers (‘Non-nutritive sucking’). 
Feeding by a cup  
Following steps should be followed during feeding a baby by a cup: 

• Hold the baby sitting upright or semi-upright on 
your lap 

• Hold the small cup of milk to the baby’s lip 
o Tip the cup so that the milk just 

reaches the baby’s lips 
o The cup rests lightly on the baby’s 

lower lip, and the edges of the cup 
touch the outer part of the baby’s 
upper lip 

• The baby becomes alert, and opens his mouth 
and eyes 

o A LBW baby starts to take the milk 
into his mouth with his tongue 

o A full term or older baby sucks the milk, spilling some of it 
• DO NOT POUR the milk into the baby’s mouth. Just hold the cup to his lips and let him take 

it himself 
• When the baby has had enough, he closes his mouth and will not take any more. If he has not 

taken the calculated amount, he may take more next time, or you may need to feed him more 
often.  

• Measure his intake over 24 hours-not just at each feed 

Feeding by a nasogastric or orogastric tube  
• Place an oro-gastric feeding catheter of size 5-6 Fr after measuring the correct insertion length 

from ala of nose to tragus and from tragus to midway between xiphisternum and umbilicus. ( 
Refer to page No 153-155 for technique of insertion ) 

• Check correct placement by pushing in air with 10 ml syringe and listening with stethoscope 
over upper abdomen. 
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• Attach 10 ml syringe (without plunger) at the outer end of the tube, pour measured amount of 
milk and allow milk to trickle by gravity. Close outer end of tube after feeding 

• Place baby in left lateral position for 15 to 20 minutes to avoid regurgitation 
• Leave oro-gastric tube in situ 
• Measure pre-feed abdominal girth just above the umbilical stump. Do not attempt pre-feed 

aspirates. 

2.12 Intravenous fluid therapy for newborns 
Choice of intravenous fluids 

• Determine required volume of fluid as per birth weight and age (Table) 
• Use 10% Dextrose for initial 48 hours of life 
• After 48 hours, if baby is passing urine, use commercially available IV fluids such as IsolyteP 

or 10% Dextrose+ 1/5 NS 
• If the remixed solution is not available or baby requires higher GIR (Glucose infusion rate), 

o Take normal saline (NS) 20 ml/kg body weight 
o Add remaining fluid volume as 10% dextrose 
o Add 1 ml KCL/100 ml of prepared fluid 

Administration of intravenous fluids 
• Use micro-drip infusion set (where 1 ml =60 micro drops) 
• In this device, ml of fluids per hour is equal to number of micro-drops per minute e.g. 6ml/hr = 6 

micro drops/minute 
• Calculate rate of administration, monitor to ensure that micro-dropper delivers required rate 
• Change the IV infusion set and fluid bag every 24 hours 
• Before infusing IV fluid, carefully check: 
 Expiry date of the fluids 
 Seal of the infusion bottle or bag 
 Fluid is clear and free from any visible particles 

 
• Inspect infusion site every hour for redness and swelling 
• If redness and /or swelling is present, stop infusion, remove cannula and establish a new IV line in 

a different vein 
• Check the volume of fluid infused, compare to the prescribed volume and record all findings 
• Measure blood glucose every nursing shift, i.e. 6-8 hours 
• If the blood glucose is less than 45 mg/dl, treat for low blood glucose 
• If the blood glucose is more than 150 mg/dl on two consecutive readings: change to 5% dextrose 

solution –measure blood glucose again in three hours 
• Weigh the baby daily weight loss is more than 5%, increase the total volume of fluid by 10 ml/kg 

body weight for one day 
• If there is no weight loss in the initial 3 days of life, do not give the daily increment 
• If there is excessive weight gain (3-5%) decrease the fluid intake by 15 to 20 ml/kg/day 
• Check urine output: normally a baby passes urine 5-6 times everyday 
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Initial fluid therapy 
 

 Fluid rate(ml/kg/d) 

Birth Weight (kg) 24 48 72 Day 4 Day 5 Day 6 Day 7 

<1 80 100 120 130 140 150 160 

1-1.5 80 95 110 120 130 140 150 

>1.5 60 75 90 105 120 135 150 

 
Types of fluid: 

• 10 % dextrose with no electrolyte with glucose infusion rate of 4-6 mg/kg/min for term babies  
for 48hrs 

• 10 % dextrose with no electrolyte with glucose infusion rate of 4-6 mg/kg/min preterm babies 
with birth weight ≥1000gm for 48hrs 

• 5 % dextrose with no electrolyte with glucose infusion rate of 4-6 mg/kg/min birth weight 
<1000 gm. 

• After 48hrs N/5 10% dextrose with 1ml per 100ml of potassium chloride fluid is started.  
 
Initiation of feeding after IV fluid: 
Trophic feed (Gut priming): Feedings that are delivered in very small volumes (10-20 ml/kg/d) for 
the purpose of gut maturation rather than for nutrition. 
 
Feeding increment: 
• For less than 1500 gm-10-15ml per kg per day. 
• For more than 1500gm-15-20 ml per kg per day. 
• However assessment and observation are the more important tools. 
Once the feeds reach 100 ml/kg /day or two third maintenance IV fluids can be stopped 
 
Feed intolerance: 
It is the major problem in preterm and LBW babies requiring prolonged hospitalization. 
Management of feed intolerance: 
• Bile or blood stained aspirate/vomit 

o Withhold feeds for 24 to 48 hrs. look for local and systemic causes. 
• Clear prefeed <2 to3 ml or less than 25% 

o Look for local cause..Monitor and continue feeds. 
• Prefeed of 25 to 50 % 

o Reduce prefeed volume from next feeds and monitor. 
• Prefeed >50% 

o Withhold 1 to 2 feeds and monitor. 
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#note: unnecessary and each pre feed aspiration of NG/OG is not recommended 

Frequently asked Questions 

How to help breastfeeding if a baby is sick 
Babies who are sick recover more quickly if they continue to take breast milk during the illness. 
 
If a baby is in hospital: 
Admit his mother too so that she can stay with him and breastfeed him. 
 
If a baby can suckle well: 
Encourage his mother to breastfeed more often. She can increase the number of feeds up to 12 times a 
day or more for her child when he is sick. 
 
 If a baby suckles, but less than before at each feed: 
Suggest that the mother gives more frequent feeds, even if they are shorter. 
 

If a baby is not able to suckle, or refuses, or is not suckling enough: 
Help his mother to express her milk, and give it by cup or spoon. Let the baby continue to suckle 
when he is willing. Even babies on intravenous fluids may be able to suckle, or to have expressed 
breast milk. 
 
If a baby is unable to take expressed milk from a cup: 
It may be necessary to give the EBM through a nasogastric tube for a few feeds. 
 

If a baby cannot take oral feeds: 
Encourage his mother to express her milk to keep up the supply for when her baby can take oral feeds 
again. 
 As soon as her baby recovers, she can start to breastfeed again 
 
Volume of milk for babies 
The amount of milk that a baby takes at each feed varies with all methods of feeding.  

• If a baby takes a very small feed, offer extra at the next feed, or give the next feed early. 
• Assess a baby's 24-hour intake.  
• Give extra by nasogastric tube only if the 24- hour total is not enough.  
• If a mother produces only a small amount of breast milk, be sure to give it all to her baby. 

Help her to feel that this small amount is valuable, especially to prevent infection. 
If a mother expresses more than her baby needs, let her express the second half of the milk from 

each breast into a different container. Let her offer the second half of the EBM first. Her baby gets 
more hind milk, which helps him to get the extra energy that he needs. 
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HIV-infected mothers 

PMTCT program of Nepal recommends that HIV infected mothers in Nepal should  

 Exclusively breastfeed for the first 6 months of life, start complementary feeding from 6 
month of age 

 Continue breastfeeding for 24 months, while giving complimentary feeds and continuing to 
take triple ARVs. 

 All mothers who are HIV-infected should be informed that of breastfeeding is recommended 
to give the best chance of a healthy baby. 

Risks of replacement feeding 

• Risk of dying 6 fold in first 2 months, 4 fold between 2 to 3 months, 2.5 fold between 4 to 5 
months 

• Cry more and difficult to pacify 
• Diarrhea, ARI, sepsis, asthma and atopy  
• Abdominal pain, vomiting and constipation, anal fissure and abdominal distension 
• Anemia and hypocalcaemia  
• Malnutrition 
• Poor development 
• Say “no” to mixed feeding  

Supplementation in LBW infants  

• Calcium and phosphorus- 140-160mg/kg/d and 70-80 mg/kg/d respectively on EBM upto 40 
weeks of corrected gestational age 

• Vitamin D  400IU/d for 6 months to 1 year 
• Vitamin B –complex;  Folate 50mcg/kg/d -6 months  
• Iron 2 to 3mg/kg/d-start at the age of one month upto 6 months to 1 year 
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Module 3: Identification and Management of Asphyxiated Newborn 

3.1 Identification of Asphyxia 
Approximately 10% of newborns require some assistance to begin breathing at birth. 

Approximately 1% requires extensive resuscitative measures. Nearly 1 million babies die each year 
because they do not breathe normally. Hence neonatal resuscitation is life saving for many newborn 
babies.  

3.2 Definition of Asphyxia during the birth 
Asphyxia being classified as being unable to breathe, cry or regulate the respiration process 

during the birth. If the new born baby has not breathed or the respiration is weak (less than 30 times 
per minute or produces disturbing sound) he is Asphyxia. Such new born baby should be immediately 
taken care. If he is in any of following situation the baby is supposed to be Asphyxia.  
 

3.3 Physiology of asphyxia 
In utero, the fetus is dependent on 

placenta for gas exchange. Alveoli of lungs are 
filled with fluid and arterioles are constricted. At 
birth, a newborn makes vigorous effort to inhale 
air into the lung. The pressure created assists the 
fluid in alveoli to be absorbed into lung tissue 
and replaced by air which contains oxygen.  
The oxygen diffuses into blood vessels that surround alveoli. The umbilical arteries and vein constrict 
after they are clamped resulting in increased systemic blood flow. All this will lead to decrease 
pulmonary resistance and increases pulmonary blood flow. 
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The blood oxygen level rise and ductus arteriosus constricts. If this sequence is interrupted, 
the pulmonary arterioles can remain constricted, the alveoli remained filled with fluid and systemic 
arterial blood may not become oxygenated. When the baby does not begin or sustain adequate 
breathing at birth, the oxygen supply decreases 
• Initial response 

a. Constriction of vascular beds in lungs, intestines, kidneys, muscle and skin to redistribute 
blood flow to heart and brain 

• Late response 
Impaired myocardial function leading to decrease cardiac output and irreversible brain or organ 
damage 
Physiology of asphyxia - Apnea 
The respiration is the first vital signs to cease when newborn is deprived of oxygen.  

Primary apnea 
 

Rapid breathing attempts 

Respiration cease 

Heart rate decreases 

Blood pressure is usually maintained 

Respond to stimulation 
 

If oxygen deprivation continues during primary apnea, baby will make several attempts to gasp and 
then enter a period of secondary apnea. 
 

Risk factors associated with the need for resuscitation 
Secondary apnea 

Respiration cease 

Heart rate decreases 

Blood pressure decreases 

No response to stimulation/ requires assisted ventilation 
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During delivery, though careful consideration of risk factors we can anticipate which baby will 

require resuscitation but it can be a complete surprise. Moreover, at delivery when baby is not 

breathing we cannot tell baby is in primary apnea or secondary apnea and for how long they are in 

apnea. Hence anticipation, adequate preparation, accurate evaluation, and prompt initiation of support 

are critical for successful neonatal resuscitation  

3.4 The conditions requiring assistance at birth for normal transition  
Antenatal factors 
Maternal  
• Maternal diabetes 
• Pregnancy induced hypertension /chronic hypertension  
• Anemia or isoimmunization  
• Previous fetal or neonatal death 
• Bleeding in second or third trimester 
• Maternal infection  
• Maternal systemic diseases/substance abuse 
• Premature rupture of membranes 
• Age <16 or >35 years 
• No prenatal care 
• Drugs 

a. Magnesium 
b. Adrenergic blocking drug 

Fetal 

• Poly/oligohydramnios 
• Post term/multiple gestation  
• Hydrops 
• Fetal malformations 
• Diminished fetal activity 

Intra-partum factors 
Maternal 
• Emergency cesarean section  
• Instrumental delivery 
• Breech or Abnormal presentation  
• Premature or precipitated labor 
• Chorioamnionitis 
• Prolonged rupture of membrane (>18 hours before delivery) 
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• Prolonged labor(>24 hours) 
• Prolonged second stage(>2 hours) 
• Use of general anesthesia 
• Uterine hyperstimultion  
• Narcotics administration within 4 hours of delivery 
• Prolapsed cord 
• Abruptio placentae 
• Placenta previa 
• Significant intrapartum bleeding 

Fetal 
• Macrosomia> 4  KG 
• Persistent fetal bradycardia ,< 100 
• Meconium stained amniotic fluid  

3.5 Management of Newborn Asphyxia 
Sometime a baby will born with mild Asphyxia. Sign of Asphyxia include the followings: 

• Shallow breathing and weak cry  
• Muscle tone is limp or floppy 
• The baby’s color is pale or blue 
• Preterm gestation 
• Presence of meconium 

 

Equipment required for resuscitation 
• Resuscitation table with heat source 

Suction equipments 
• Penguin suction  
• Mechanical suction and tubing 
• Suction catheters: 10 Fr, and 12 Fr,  meconium aspirator 

 

Bag and mask equipment 
• Neonatal resuscitation bag with a pressure-release valve or pressure manometer(capable of 

delivering 90% to 100% oxygen) 
• Face masks, premature - 0 size,  and mature baby -1 size for newborn  
• Oxygen source with flow meter (flow rate up to 10 L/min) and tubing 

 
Medications use for neonates 
• Epinephrine 1:10,000 (To make1:10,000: 1 ml drug + 9 ml NS) 
• Isotonic crystalloid (normal saline or Ringer lactate) for volume expansion: 100 or 250 mL  
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• Normal saline for flushes 
• Feeding tube, 5 Fr  
• Umbilical vessel catheterization supplies( optional) 
• Sterile gloves 

• Scalpel or scissors 
• Povidine-iodine solution 
•  chlorhexidine 4% 
• Syringes with needles: 1,  5, 10, 20, and 50 mL  
• Butterfly needle 24 G  
• I/V canula 24 G  

 
Miscellaneous 
• Gloves and appropriate personal protection 
• Firm, padded resuscitation surface, Radiant Warmer 
• Clock 
• Warmed linens 
• Stethoscope (neonatal head preferred) 
• Tape: ½ or ¾ inch 
• Cardiac monitor and electrode or pulse oximeter and probe 
• Oropharyngeal airways 

Neonatal Resuscitation Steps according to initial evaluations findings. 
1.  Initial evaluation 

• Breathing or crying? 
Evaluate: 

• Respiration 
 
2. Decide action based on evaluation 
If  baby is crying or breathing well give baby to mother after delayed cord clamping (1-3 minute) for 
skin to skin contact and re-evaluation of vital sign in six hours is required  

If the baby is breathing with heart rate of above 100 bpm but cyanosed then do as follows: 

• Keep baby warmth  
• Stimulate 
• Give Oxygen if available 

 
3. Ventilate a Neonate with Bag and Mask:  If the baby is not breathing, Gasping, stimulate the 

baby then ventilate the baby after immediate clamping and cutting the cord. 
Explain to mother and family what you are going to ventilate and why it is important 
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• Quickly position the baby on resuscitation table with warm wrapper.  
 Clear airway if necessary, Secretions removed from airway with penguin suction or 

mechanical suction  with No -12 catheter and Gentle suction- Pressure 80-100 mm Hg ( If you 
are using vacuum suction make sure that you pinch the catheter before insertion )  

 Do suction first Mouth then Nose (M before N) Suction only when pulling the suction tube 
out (Stimulation of posterior pharynx causes vagal stimulation and bradycardia- stop 
breathing) Do not insert a suction tube or penguin suction more  than 5 cm in mouth and 3 cm 
in nose 

• Place the Mask over the baby’s chin, mouth and nose to form a seal 
• Ventilate 2 times by using ambu bag. Squeeze the ambu bag attached to mask using whole 

hand if bag is small and two fingers if the bag is large.  
• Be sure the fingers holding the mask does not cover the baby’s throat and eyes.  
• Observe the chest rising while ventilate 2 times to ensure the chest is rising. If chest is not 

rising while ventilating, check for three things; 
• Mask – Re- position the mask that it is well sealed with mouth and nose 

 
• Position of the baby’s head - Re-position that it is slightly extended 
• Airway – - suction to clear the airway if any secretion. 
• Ambu bag - Check for enough positive pressure  

• Ventilate 40 times in 60 seconds or until the baby began to cry or breathe, spontaneously. 
• If spontaneous breathing or cry stop ventilation  
• Keep the baby close to the mother ‘s chest and keep warm 
• Give breast feeding 
• Explain to mother and family what has been done for child survival. 
• After one minute evaluate for respiration and heart rate. 

 
Correct position: Sniffing position; Slight neck extension  
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4. Secondary evaluation 

• Respirations 
o Observing infants chest movement 
 

• Heart rate 
o Auscultating the heart or palpating umbilical pulsations. 
o Count the Rate for 6 seconds and multiply by 10 to get the Heart rate 

• Color 
o Evaluate tongue, mucus membrane and trunk 
o Acrocyanosis  does not have any value 

5. If the heart rate is >100 bpm and the baby is pink with non-labored breathing, proceed with 
routine care 

6. If the heart rate is >100 bpm and the baby is cyanotic or has labored breathing, follow the 
steps below 

• Clear airway and begin monitoring pulse oximetry oxygen saturation (SpO2) 
• Consider supplementary oxygen 
• Follow the referral guidelines to refer baby  

7. If the heart rate is < 100 bpm and the baby is gasping or apneic, follow the steps below 

• Clear airway and begin SpO2 monitoring 
• Provide positive-pressure ventilation 
• Consider supplementary oxygen 
• If the baby improves, institute post resuscitation care 

8. If baby is breathing well, HR>100 but has central cyanosis 
a. Provide oxygen 5 litre/min 
b. Provide enough oxygen for the baby to become pink 
c. Oxygen given for long periods must be Heated and Humidified  
d. Avoid unheated oxygen at high flow rates (10L/min) to decrease heat loss  
e. Gradually withdraw oxygen when baby pink 
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Further Evaluation 
• Respiration 
• Heart Rate 

i. Count for 6 seconds and multiply by 10 
ii. Feel pulse at base of umbilicus or auscultate  

iii. >100 bpm – normal 
• Color 

If any of these is abnormal initiate  
 

Positive Pressure Ventilation 
Given by using a self-inflating bag and face mask 
 
Indications 

• Infant is apneic or gasping 
• HR is less than 100 beats/minute even if breathing 

 
Equipment 
 

1. Self-inflating bag with capacity of 240 & 500ml with 
oxygen reservoir  

2. Oxygen cylinder or central oxygen supply part (oxygen 
5-6lit/min) 

3. Oxygen tube 
4. Face mask (Size 0, 1) 

 
Procedure 

• Select the appropriate-sized mask 
• Be sure there is a clear airway 
• Position the baby’s head 
• Position yourself at the bedside 

 

Correctly Positioning the Mask 
    In-correct   In-correct           Correct 

 
 
 
 
 

 
• Apply mask to cover mouth and nose 
• Apply the mask firmly so that proper seal is obtained 
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• Compress the bag using fingers 
• Observe the rise in chest with each compression  
• Frequency of BM Ventilation  

a. 40 – 60 breaths per minute 
b. Squeeze...,two....,three....,squeeze sequence 
 

 

• Squeeze the bag at the rate of 40-60 breaths in one minute and VENTILATE for ONE 
MINUTE 

• Check whether the chest moving well or not 
• If the chest is not moving well  

 Reapply the mask  
 Reposition the head 
 Clear the secretion if any 

• If chest is moving well with each ventilation continue to ventilate until baby begins to 
breath/cry/breathing quietly and regularly 
 Stop ventilation and monitor with mother 

• OR the baby may be 
 Taking fast, irregular or shallow breaths 
 Grunting with chest wall indrawing 

 MONITOR with pulse oxymeter 
 Provide oxygen/bag and mask /intubate as necessary 

• If baby is not crying or breathing well baby may be 
 Gasping 
 Not breathing at all 

 CONTINUE ventilation with good chest movement 
 Call for help 
 Improve ventilation if chest is not moving 

 Reapply mask 
 Reposition head 
 Clear mouth and nose of secretion 
 Open mouth slightly 
 Squeeze the bag harder 
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• If baby is not breathing well after improved ventilation  
• Evaluate heart rate after 1 minute to decide if ventilation is adequate 

 Listen to the heartbeat with stethoscope 
 Decide if heart rate is normal or slow 

 Normal >100 breaths per minute 
 Slow < 100 breaths per minute 

• If baby is breathing well, HR>100 but has central cyanosis 
 Provide oxygen 5 litre/min 
 Provide enough oxygen for the baby to become pink 
 Oxygen given for long periods must be heated and humidified  
 Avoid unheated oxygen at high flow rates (10L/min) to decrease heat loss  
 Gradually withdraw oxygen when baby is pink 

 
• If the heart rate is normal and the baby is not breathing or gasping 

 Continue ventilation   
 Re-evaluate breathing continuously and check heart rate every 3-5 minutes 

• If the heart rate is slow or < 100 bpm and the baby is gasping or apnoeic, follow the steps 
below 
 Clear airway and begin SpO2 monitoring 
 Continue positive-pressure ventilation or intubate 
 Consider supplementary oxygen 
 If the baby improves, institute post resuscitation care 

 
Chest Compression 
• If the heart rate is < 60 bpm, follow the steps below 

 Start chest compressions 
 Intubation can be considered if expert available, continue ventilation and Chest 

compression  
• Position of Baby 

 Firm support for the back 
 Neck slightly extended 

• Compressions 
 Same location, depth and rate 

• Location of Compression 
 Pressure is applied in lower third of sternum 
 Just below the imaginary line between two nipples 
 Approximately 1/3rd of antero-posterior diameter of the chest 

• Rate 
 Three compression followed by one ventilation  
 In one minute 90 chest compression and 30 breaths 
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Figure 23 Chest compression technique 
 

• After approx. 60 sec of Chest Compression(CC) and Positive pressure ventilation (PPV) 
 Count Heart Rate 
 If > 60 - Stop Chest compressions 
 Continue PPV till heart rate>100 

• Continue PPV at 40 - 60 bpm Till 
 Baby breathing spontaneously 
 Heart rate >100 and 
 Baby pink 

• Heart rate <60 bpm 
 Continue CC and PPV 
 Consider medication (epinephrine)-1:10000 @ .1ml/kg 

 
Stop resuscitation if  
i. After ensuring no signs of life from the beginning and even after 10 minutes of continuous 

resuscitation 
ii. In live born if there is no response to ventilation, chest compression and medication after 20 

minutes then stops ventilation, provides emotional and psychological support to the mother and 
family and declares the baby dead 
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     No 

            

  

   

  

 

                                         

                                                              No 

 

    

 

 

 

Dry and maintain normal temperature, 
Position airway, clear secretion if needed, 

 d l  

Breathing OR Crying 

Evaluate respiration 

 

Provide positive pressure 
ventilation, SPO2 monitor 

Give supplemental 
oxygen, monitor SPO2 if 
possible 

Check chest movement, 
Ventillation corrective measure 

 

  
   

    

HR<100bpm 

HR<60bpm 

Chest compression coordinated with PPV at 3:1 
ratio ECG monitor if available 

Apnea or 
Gasping 

Labored breathing 
or grunting 

Ventilation corrective 
steps 

M-mask reposition 

R-reposition airway 

S-suction mouth and nose 

O-open mouth 

P-increase pressure 

A-alternative airway 

 

A 

B 

C 

Routine Newborn 
Care 

New Born Resuscitation Algorithm  

Targeted Pre-ductal SpO2 
after birth  

1min  60-65% 

2min  65-70% 

3min  70-75% 

4min  75-80% 

5min  80-85% 

10min  85-95%  

 

Yes 

Continue 
PPV/Post 
resuscitation 
care 

HR<60bpm 

IV Adrenaline (1:10,000) 0.1- 0.3ml/kg IV 

D 

Dry after Birth 

YES 

No 
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3.5 Post resuscitation management of asphyxiated neonate 

Perinatal asphyxia is a common neonatal problem and a major cause of neonatal mortality and 
morbidity. Perinatal asphyxia is the insult to the fetus or newborn due to lack of oxygen (Hypoxia) 
and perfusion (ischemia) to various organs. 

Features of asphyxia; 
Clinically a neonate is labeled as suffered from asphyxia if there is presence of any one of the 
following; 
1. Gasping or ineffective breathing or lack of breathing at one minute of life. 
2. Need for positive pressure ventilation for > 1 minute. 
3. APGAR score <3 at 5 minutes or longer. 

Clinical Presentation 

Perinatal asphyxia may result in adverse effects on all major body systems including the kidney, 
brain, heart and lungs. Among these organs most common organ involved is kidney. The clinical 
feature varies from mild to severe impairment. The extent of multi organ involvement determines the 
early outcome of asphyxiated neonate. 

The most severely affected babies may manifest with stupor or coma, periodic breathing or irregular 
respiration, hypotonia and loss of neonatal reflexes like Moro’s and sucking. 

About 50% of moderate to severely asphyxiated baby may develop seizures. 

Severely affected babies may have progressive deterioration of CNS function like decreasing tone, 
increasing degree of coma and prolonged apnea over next 48 hours. These neonates would eventually 
die or have permanent neurologic sequelae. 

Grading of severity of Hypoxic Ischemic Encephalopathy (HIE)  
Levene system of grading clinical severity of HIE is functionally appropriate, easy to use and serves 
as a useful clinical guide which is based on assessment of conscious level, tone, seizure activity, 
autonomic disturbances and abnormalities of peripheral and brain stem reflexes. 
 
Classification of HIE (Levene)  

Features  Mild  Moderate  Severe  
Consciousness  Irritable  Lethargy  Comatose  
Tone  Hypotonia  Marked hypotonia  Severe hypotonia  
Seizure  No  Yes  Prolonged  
Sucking  Poor Suck  Unable to suck  Absent suck 
Respiration Spontaneous Periodic or Irregular Unable to sustain 

spontaneous respiration 
 

Sequential grading should be done every 8-12 hrs to assess the progression of HIE 
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Initial stabilization and management 
 
Management of a neonate with perinatal asphyxia:  

Management is mainly supportive and involves maintaining temperature, optimum oxygenation, 
ventilation, perfusion, normal metabolic states including glucose, calcium, acid base balance and 
control of seizures. Early detection by clinical and biochemical monitoring and prompt management 
of complications must be done to prevent extension of cerebral injury. 
 
 Baby requires SNCU admission if:  

• Apgar score 0-3 at 1 minute   
• Prolonged bag and mask ventilation (60 seconds or more)   
• Chest compression  

  

1. Maintain normal temperature   
• After drying, place the baby under the radiant warmer   
• Maintain normal body temperature of the baby (36.5-37.5 °C)  
• Avoid Hyperthermia   

    
2.   Maintain Airway and Breathing  

• Maintain airway by appropriate positioning and clear if any secretion is present  
• Assess the infant for adequacy of oxygenation and ventilation and provide support as needed  

o Keep under oxygen hood in case of adequate spontaneous breathing   
• Assisted ventilation is required if there is apnoea, or spontaneous respiration is inadequate or 

there is continuing hypoxia or hypercarbia,   
• Maintain saturations between 90% and 95% and avoid any hypoxia or hyperoxia  
• If oxygen saturation does not improve put on CPAP or refer for ventilation  

 
3. Maintain normal tissue perfusion:   

• Ensure normal perfusion i.e. normal blood pressure, capillary refill time of less than 3 
seconds, normal urine output, and absence of metabolic acidosis   

• Start intravenous fluid in all infants with APGAR scores <4 at 1 minute or <7 at 5 minutes of 
age or a baby that is not well- having respiratory problems, encephalopathy or abnormal tone.   

• Not all baby require prolonged IV fluid and many can be fed enterally by oro gastric tube, 
cup, paladey or breast feeding. Assess for feeding every 4-6 hourly. As soon as baby is 
hemodynamically stable, there is no abdominal distension and when baby passes muconium, 
start enteral feeds with expressed breast milk @ 30 ml / kg/day and gradually increase by 20-
30ml/kg/day or more as the baby tolerates. Then allow breast feeding.  

• If the tissue perfusion is inadequate, infuse normal saline 10 ml/kg over 5-10 minutes  
• Administer dobutamine (preferred) or dopamine to maintain adequate cardiac output, as 

required.   
4. Maintain normal haematocrit and metabolic milieu:  

• Check blood glucose levels and maintain normal blood glucose level.   
• Check haematocrit. Correct Anemia and maintain haematocrit between 45% and 55%.  
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• In case of severe asphyxia, provide calcium in a maintenance dose of 4 mL/kg/day (of 10% 
calcium gluconate) for 1-2 days as a continuous infusion or as 1:1 diluted bolus, slowly under 
cardiac monitoring and maintain serum calcium concentration in the normal range.    

  
5. Treat seizures   

• Refer to seizure protocol   
  

6. Nutrition:   
Start feed only after hemodynamically stable, stopping vasopressors and normal abdominal 

examination (no abdomen distension, passages of stool, normal bowel sound).   
 

7. Miscellaneous   
• Administer Vitamin K1 (1 mg IM for weight > 1 kg and 0.5 mg for ≤ 1 kg) to all infants with 

Perinatal asphyxia 
   
Monitoring  

• Neurological status by using Levene’s score every   hours  
• Respiratory status by Downe’s score every  -3 hours  
• Cardiovascular status by HR, Color, CRT, peripheral pulse, SpO2, BP  
• Abdominal girth -12 hourly  
• Urine output every 8 hours  
• Blood glucose every 6 hours  
• S. Electrolytes every 12 hours  

 
Poor prognostic factors  
Presence of one or more features indicate poor developmental outcome. 
 Need for PPV for 5 minutes or longer. 
 On set of seizure within 12 hours. 
 Refractory seizures. 
 Severe HIE 
 Inability to establish direct breast feeding by 1 week. 

 
When to refer the baby to higher centre 
 Need for respiratory support. 
 Refractory seizure. 
 Shock requiring vasopressors. 

 
Follow-up:   
All neonates discharged with diagnosis of perinatal asphyxia should be called for follow up for  
 

• Monitoring of growth and development which identify post asphyxia sequelae and 
developmental delay. 

• Head Circumference measurement / monitoring   
• Immunization   
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Module 4: Identification and Management of a Low Birth Weight 
Newborn 

4.1 Identification of a low birth weight newborn 
Birth weight is the single most important marker of adverse perinatal, neonatal and infant outcome. 
Low Birth Weight (LBW) babies are those babies with birth weight less than 2.5 kg, irrespective of 
the period of their gestation. LBW infants have 2 -3 times increases risk of mortality. 
 

4.2 Epidemiology: 
WHO estimates that globally about 20 million LBW babies are born each year that is 15.5% of all 
live births. Most of these babies are born in developing countries. In Nepal, 21% of babies are LBW. 

4.3 Classification of LBW: 
• Low birth weight: - Birth weight less than 2500gms irrespective of the gestational age. 
• Very low birth weight: Birth weight less than 1500gms irrespective of the gestational age. 
• Extremely low birth weight: Birth weight less than 1000gms irrespective of the gestational 

age. 

4.4 Types of LBW 
• Preterm birth: Baby born before 37th week of gestation, thus has not reached full maturity and 

is smaller than term babies. 
• Small for dates neonate or IUGR: Neonate whose intrauterine growth has been hampered thus 

is below 2 S.D. or 10th percentile for its gestational age at birth. 
4.5 Features of Prematurity: 

• Small 
• Head relatively large, sutures separated 
• Face small 
• Buccal pad of fat minimal 
• Abundant lanugo  
• Little vernix caseosa  
• Breast nodule – less then 5mm wide. 
• Ears soft and flat, cartilage is deficient, has poor elastic recoil. 
• Genitalia 

o Males: 
 Testes not descended into scrotal sac. 
 Scrotum small, poorly pigmented, scanty rugosities. 

o Females: 
 Labia majora widely separated and labia minora fully not covered  

• Deep creases not well developed in sole  
• Neonatal reflexes sluggish 
• Hair is woolly in appearance 

Precise estimation of gestational age can be done by physiological and neurological examination 
using modified Ballard’s score. See annex … 
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4.6 Features of IUGR: 

• IUGR or SGA infants are often term or near-term in gestation. 
• Birth weight usually falls below the 10th percentile 
• Emaciated look  
• Loose skin because of lack of subcutaneous tissue 

o  Over the buttocks and the thighs 
•  Alert and plethoric 
•  In infants with appropriate growth, the head size is usually bigger than the chest by about 2-

cm. In SGA infants, the head circumference usually exceeds the chest circumference by more 
than 3 cm. 

• A preterm SGA, infant would have a combination of clinical features suggestive of both, 
prematurity and IUGR. 

 
4.6.1 Features of asymmetrical IUGR: 
Intrauterine insult occurs at later stages of pregnancy when growth is mostly determined by increase 
in cell size.  

• Long, thin, alert 
• Marasmic with poor subcutaneous fat and poor muscle mass 
• Excess skin folds on buttock and thighs. 
• Internal organs shrunken 
• Ponderal Index * <2 
• Head circumference normal 
• Meconium staining 
• Poor maternal nutrition 
• Placental insufficiency preeclampsia frequent 

 
* Ponderal Index =  𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 (𝑤𝑤𝑔𝑔𝑔𝑔𝑔𝑔)

𝑙𝑙𝑤𝑤𝑙𝑙𝑡𝑡𝑤𝑤ℎ (𝑐𝑐𝑔𝑔3)
𝑥𝑥 100% 

 
4.6.2 Features of hypoplastic IUGR: 
Intrauterine insult at the early stages when growth is predominantly by increase in cell number 

• Ponderal Index normal or increased 
• Small head circumference 
• Congenital anomalies 
• Intrinsic foetal problems 
• Postnatal physical growth and mental development poor 
• Small in all parameters 

 

4.7 Causes of LBW: 
4.7.1 Causes of Preterm birth: 

• Maternal causes 
o Medical: 
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 Severe uncontrolled Diabetes Mellitus 
 Hypertension including (pre-)eclampsia  
 Cardiovascular diseases 

o Antepartum haemorrhage 
o Premature rupture of membranes 
o Incompetent cervix 
o Infections 
o Rh incompatibility and hydrops foetalis  
o Previous history of preterm delivery 

• Foetal and feto-placental 
o Multiple gestation 
o Congenital malformation 
o Extreme IUGR 
o Foetal hypoxia 

• Iatrogenic Cause 
 
4.7.2 Causes for IUGR babies  

• Environmental factors 
o Race and Ethnicity 
o Geographic location 
o Lower socioeconomic status 
o Nutritional insufficiency 

• Maternal Factors 
o Short stature of mother 
o Primi or grand multipara  
o Young/adolescent mother 
o Low pre pregnant weight 
 Smoking and tobacco or alcohol abuse  
 Maternal illness; anaemia, heart disease, malaria 
 Complications of pregnancy – pre-eclampsia, hypertension 
 Previous similar baby 

• Placental Factors 
o Improper implantation 
o Abruptio placenta 
o Structural or functional anomalies of placenta. 

• Foetal factors 
o First born babies are generally smaller 
o Genetic or chromosomal aberrations 
o Multiple pregnancy 
o Intrauterine infections 
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4.8 Problems in LBW 

1) General Problem: Hypothermia, lethargy, feeding problem, prone to infection, congenital 
anomaly 

2) CNS: Perinatal depression, seizure, apnea, intraventricular hemorrhage  
3) Hematological: bleeding, anemia, polycythemia, thrombocytopenia, neutropenia 
4) Gastrointestinal & hepatobiliary system: Jaundice, feeding intolerance 
5) Respiratory: Breathing problem, apnea, MAS, Pulmonary Hemorrhage, PPHN 
6) Cardiovascular: Poor perfusion, Shock, CHD 
7) Renal: renal insufficiency, acute tubular necrosis 
8) Metabolic: hypoglycemia, hypocalcaemia  

Problems in prematurity is also similar, apart from problems mentioned above, Respiratory distress 
syndrome (RDS), Patent Ductus Arteriosus (PDA), Necrotizing Entero-colitis (NEC), poor immunity 
and retinopathy of prematurity (ROP) should be remember. 

4.9 Management of a low birth weight newborn 
1. Care at birth 

• Suitable place of delivery ‘in utero’ transfer to a place with optimum facilities if a LBW 
delivery is anticipated 

• Prevention of hypothermia 
• Neonatal resuscitation 

 
a) Management at birth 

• Preterm delivery should be attended by a skilled health worker trained in newborn care 
• The baby should be promptly dried, effectively covered and kept warm. 
• Vitamin K 0.5mg IM should be given if ˂1000 gm and 1 mg if ≥ to 1000 gm 

b) Monitoring  
• Vital signs 
• Activity and behavior 
• Colour:pink, pale, blue, yellow. 
• Tissue perfusion/capillary refill time 
• Urine output: >1.5 ml/kg/hr 
• Fluid, electrolytes and blood gas 
• Weight gain  
• Tolerating feeds 
• Look for development of RDS, apnoeic attacks, sepsis, PDA, NEC, IVH 
Establishment of spontaneous breathing and maintenance of body temperature should receive 
top priority in the care of a preterm newborn. 
Vigilant observation and prompt intervention by skilled and experienced personnel 

 
c) Effective resuscitation should have the following components (TABC) 
• T-Maintenance of Temperature 
• A-Establishment of an open Airway 
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• B-Initiation of Breathing 
• C-Maintenance of Circulation 

 
d) Oxygen Therapy 
• Only when indicated 
• Administer when SaO2 falls below 88% and gradually withdraw when >92% (maintain Spo2 

between 88-92%) 
 

2. Appropriate place of care 
• Birth weight>1.8kg: 

Postnatal ward with mother 
• Monitor 
• Train mother 

1) KMC and assessment of temperature by touch technique 
2) Breast feeding and expression of milk 
3) LBW feeding (content and technique) 
4) Recognition and reporting of danger sings 
5) Inputs all quarries related to care of LBW babies 

• A baby who is unable to feed from the breast /cup or sick should be immediately admitted 
to nursery 

 
• Birth weight 1.5-1.8kg:Level II neonatal unit 
• Birth weight<1.5kg: NICU Level III 

3. Thermal protection 
• Delay bathing 
• Maternal skin-skin contact (Kangaroo mother care) 
• Warm room 
• External heat resource (incubator, radiant warmer) 

4. Safe transport 
• Keep the baby warm with skin-to-skin contact with mother or caretaker  
• Cover the baby with a blanket and cover his/her head with a cap. 
• Protect the baby from direct sunlight. 
• Encourage breastfeeding during the journey. 
• If the baby does not breastfeed and the journey is over 3 hours, consider giving expressed 

breast milk by cup/ spoon 
5. Fluids and feeds 

• For very small and sick babies- Intravenous fluids  
• Expressed breast milk  
• Direct breastfeeding 

6. Monitoring, early detection and treatment of complications 
• Weight and other clinical signs 
• Monitoring: HR, RR, Temp, CFT, SpO2 
• Biochemical monitoring: glucose, electrolytes 

Page 73  
 



7. Additional needs of the small baby 
• Special support for breastfeeding 
• Additional warmth 
• Daily assessment 
• Planned discharge 

 

4.10  Feeding of Low Birth Weight and sick babies: 
The term low-birth-weight (LBW) means a birth weight of less than 2,500 grams. A LBW 

baby may be premature or small for gestational age, or both. LBW babies need breast milk even more 
than larger babies. The best milk for a LBW baby is his own mother's milk. Preterm milk is specially 
adapted to the needs of a preterm baby. It contains extra protein, and extra anti-infective factors. 
 
Feeding is relatively difficult in LBW babies because 
1) Inadequate feeding skills 
2) Prone to have significant illness, in first few weeks of life which precludes enteral feeding 
3) Higher feed requirement due to excessive insensible water loss 
4) Low body stores of various nutrients at birth hence require supplementation 
5) Gut immaturity leading to feed intolerance  

 

 
Newborns that require assisted feeding: 
• Preterm <34weeks or birth <1800 g 
• Babies having mild respiratory distress 
• Babies with inability to feed at breast or cup 
• Oro-facial defects/malformations (cleft lip or palate) 
 
Guidelines for the modes of providing fluids and feeding: 
Birth weight 
(grams) 

<1200 1200-1800 >1800 

Gestation (weeks) <30 30-34 >34 
Initial feeding Intravenous fluids try 

gavage feeds, if not sick 
Gavage, try cup and 
spoon if not sick 

Breastfeeding, if 
unsatisfactory, give cup and 
spoon feeds 

After 1-3 days Gavage Cup Breastfeeding 
Later (1-3 weeks) Cup Breastfeeding Breastfeeding 
After some more 
time (4-6 weeks) 

Breastfeeding Breastfeeding Breastfeeding 

 
Breast milk is the ideal feed for low birth weight babies. Those unable to feed directly on the 

breast can be fed expressed breast milk (EBM) by gavage or cup and spoon 
Methods of feeding LBW / sick babies 
• Intravenous fluids if baby is in NPO 
• Oro-gastric feeding 
• Cup feeding 
• Breast feeding 
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For the first few days, a baby may not be able to take any oral feeds. He may need to be fed 
intravenously. Oral feeds should begin as soon as the baby tolerates them. 
 
• Babies who are less than about 30 weeks gestational age usually need to be fed by oro-gastric 

tube. Give expressed breast milk by tube.  
• Babies between about 30-32 weeks gestational age can take feeds from a small cup, or paladey. 
• Babies of about 32 weeks gestational age or more are able to start suckling on the breast.  
• Let the mother put her baby to her breast as soon as he is well enough. Offer a cup feed after the 

breastfeed. Or offer alternate breast and cup feeds. 
• Make sure that the baby suckles in a good position. 
• Good attachment may make effective suckling possible at an earlier stage. 
• Babies from about 34-36 weeks gestational age or more (sometimes earlier) can usually take all 

that they need directly from the breast.  
• Continue to follow babies up and weigh them regularly to make sure that they are getting all the 

breast milk that they need. 
 
All stable LBW infants, irrespective of their initial feeding method should be put on their mothers’ 
breast. The immature sucking observed in preterm infants born before 34 weeks might not meet their 
daily fluid and nutritional requirements but helps in rapid maturation of their feeding skills and also 
improves the milk secretion in their mothers. 

Discharge planning of LBW babies 
• There should be consistently demonstrated weight gain for 3 consecutive days 
• Mother should be confident in feeding and taking care of baby  
• Mother confident on KMC practice at home 
• Mother should be explained about all danger signs and clearly given information where to 

bring in emergency 
• Immunization to be given according to National EPI (delete details) 
 BCG at birth 
 DPT, Hib, HBV, and OPV at 6,10 and 14 weeks  
 fIPV at 6 and 14 weeks 
 Pneumococcal at 6weeks, 10 weeks and 9 months 
 MR at 9 months and 15 Month 
 JE at 12 Month 

4.11 Kangaroo mother care (KMC) 
KMC is a care for preterm or low birth weight babies as an adjuvant to technology based care. In 
KMC babies are carried skin-skin with mother which will promote effective thermal control, effective 
breast feeding, infection prevention and bonding 

Components of KMC: 
• Skin-skin contact 
 Keeping baby only in napkin  in vertical position between two breasts under her clothes 
 Continuous or intermittent 
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• Exclusive breast feeding 
 Skin-skin contact promotes lactation and facilitates exclusive breast feeding 

The two pre-requisites of KMC are: 
• Support to the mother in hospital and at home 
 A mother needs counseling, support, and supervision from healthcare providers for initiating 

KMC in the hospital.  
 She also requires assistance and cooperation from her family members for continuing KMC at 

home. 
 

Post discharge follow-up 
 KMC is continued at home after early discharge from the hospital.  
 A regular follow up and access to healthcare providers for solving problems, if any, are 

crucial to ensure safe and successful KMC at home. 
 

Benefits of KMC 
• Increase milk production in mother 
• Promotes exclusive breast feeding 
• Reduces the incidence of respiratory tract and nosocomial infection  
• Improved weight gain 
• Thermal protection and reduces chance to develop hypothermia 
• Improves emotional bonding 
• Reduces the duration of hospital stay 

Eligibility criteria for KMC 
Baby 

1. All stable low birth weight babies > 1800 gm 
2. For birth weight 1200-1799 gm, start KMC after few days of management in SNCU.  
3. For Birth weight <1200gm, start KMC after few weeks of management in NICU/SNCU.  
Baby can be given KMC when babies are still on IV fluids, oxygen or oro-gastric feeding 
 
Mother 
• All mothers  irrespective of age, parity, education, culture and religion 
• Willingness to provide 
• Free from serious illness 
• Adequate diet and micronutrient supplement  
• Supportive family 

o Apart from supporting the mother, family members should also be encouraged to provide 
KMC when mother wishes to take rest or she is too sick to provide KMC. Mother would need 
family's cooperation to deal with the daily household chores while baby is requiring KMC 
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• Supportive community 
 Community awareness about the benefits should be created. This is particularly important 

when there are social, economic or family constraints 
 
 

    Birth Weight 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Timing of KMC initiation for different birth weight categories 

 
 
Initiation of KMC 
Counseling 
• When baby is ready arrange a time that is convenient to the mother and baby 
• Demonstrate her KMC procedure in a caring, gentle manner with patients 
• Answer her all her quarries and allay her anxieties 
• Allow her to bring other family members during this time 

o It helps in building positive attitude of the family and ensuring family support to the mother 
which is particularly crucial for post-discharge home-based KMC. 

o  It is helpful if the mother starting KMC interacts with someone who is already practicing 
KMC. 

< 1200 gm 

• Many infants suffer from 
serious morbidities 

• Transfer to a specialized 
centre, if possible  

•  Best transported in STS 
with mother / family 
member  

 
 

Generally stable 
at birth 

 May take days to 
weeks before 
KMC can be 

 
 

 1200 to 1800 gm 
 

> 1800 gm 

Most infants suffer 
from serious 
morbidities; 
therefore birth 
should take 

  
  

  

May take days before 
KMC can be initiated 

KMC can be 
initiated 
immediately after 
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Mothers clothing 
• Front open light dress 

Baby’s clothing 
• Cap, socks, nappy and front open sleeveless shirt 

Time of Initiation 

• KMC can be started as soon as the baby is stable.  
• Babies with severe illnesses or requiring special treatment should be managed according to the 

unit protocol.  
• Short KMC sessions can be initiated during recovery with ongoing medical treatment (IV fluids, 

oxygen therapy).  
 

KMC procedure 
Provide privacy for Kangaroo position  
• Baby should be placed between mother’s breast in upright position 
• Head should be turned to one side in slightly extended position. The slightly extended head keeps 

the airway open and allows eye to eye contact with mother 
• Hips should be flexed and abducted in a “frog” position and arms should also be flexed 
• Baby’s abdomen should be at the level of mother’s epigastrium. Mother’s breathing stimulates the 

baby thus reducing apnea. 
• Support the baby’s bottom with a sling/binder 

 
   

Monitoring 
• Important especially in early stage  
• Make sure neck in slightly extended position 
• Airway clear 
• Regular breathing 
• Pink in color 
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• Temperature normal  

Feeding 
• Explain about breast feeding while in KMC 
• Can give express breast milk cup/spoon, orogastric tube 

Privacy 
• Since it requires some exposure of mother culturally acceptable privacy should be given in 

nursery, wards and NICU 

Duration  
• Skin-to-skin contact should start gradually in the nursery, with a smooth transition from 

conventional care to continuous KMC.  
• Sessions that last less than one hour should be avoided because frequent handling may be stressful 

for the baby.  
• The length of skin-to-skin contacts should be gradually increased up to 24 hours a day, 

interrupted only for changing diapers.  
• When the baby does not require intensive care, she should be transferred to the post-natal ward 

where KMC should be continued.  
 

Mother can continue KMC during sleep and resting 

• The mother can sleep with baby in kangaroo position in reclined or semi recumbent position 
about 30 degrees from horizontal.  

• This can be done with an adjustable bed or with pillows on an ordinary bed. 
•  A comfortable chair with an adjustable back may be used for resting during the day. 

 
When to stop KMC 

• Till baby finds it comfortable and cozy 
• Once baby’s weight > 2500gm and gestation >37 weeks 

Post-discharge follow-up  

• Close follow up is a fundamental pre-requisite of KMC practice. Baby is followed once or twice a 
week till 37-40 weeks of gestation or till the baby reaches 2.5 to 3 kg of weight.  

• Thereafter, a follow up once in 2-4 weeks may be enough till 3 months of post-conception age.  
• Later the baby should be seen at an interval of 1-2 months during first year of life. 
•  The baby should gain adequate weight (15-20 gm/kg/day up to 40 weeks of post-conception age 

and 10 gm/kg/ day subsequently). 
•  More frequent visits should be made if the baby is not growing well or his condition demands. 
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Module 5: Identification and Management of Hyperbilirubinemia 
 

5.1 Identification of hyperbilirubinemia: 
Increased plasma concentrations of bilirubin occur when there is an imbalance between its production 
and excretion. Clinically present as having icterus/jaundice. Jaundice is an important problem in the 
first week of life. High bilirubin levels may be toxic to the developing central nervous system and 
may cause neurological impairment and kernicterus even in term newborns. Nearly 60% of term 
newborn becomes visibly jaundiced in the first week of life and among them approximately 5-10 % 
of them have clinically significant hyperbilirubinemia. 

5.2 Clinical assessment 
Jaundice appears in newborn when serum bilirubin level exceeds 5 mg/dl. In newborn infants, 
jaundice can be detected by blanching the skin with digital pressure, revealing the underlying colour 
of the skin and subcutaneous tissue 
 

Serum levels of total bilirubin are approximately 4-6 
mg/dl (zone 1), 6-8 mg/dl (zone 2), 8-12 mg/dl (zone 3), 
12-14 mg/dl (zone 4) and >15 mg/dl (zone 5) Yellow 
staining of palms and soles is a danger sign and 
requires urgent serum bilirubin estimation and further 
management. In general, the estimation of bilirubin 
levels by dermal zones is unreliable particularly at 
higher TSB levels, after phototherapy and when it is 
carried out by an inexperienced observe. Total serum 
bilirubin can be assessed non-invasively by a 
transcutaneous handheld device.  
 

Fig: Kramer's criteria to clinically 
       estimate severity of jaundice 

 5.3 Types of jaundice: 
1. Physiological jaundice 

Jaundice attributable to physiological immaturity of neonates to handle increased bilirubin 
production.  

• Appears between 24-72 hours of age 
• Total serum bilirubin (TSB) level with the peak of 6 to 8 mg/dl by 3 days 
• Physiologic range 12mg/dl in term babies and upto 15mg/dl in premature infants 

 
2. Pathological jaundice 

• Total serum bilirubin of 5 mg/dl on first day of life in term neonate, 10 mg/dl on second day, 
or 12-13 thereafter 

• Appearance of jaundice within first 24 hours of life 
• Presence of clinical jaundice beyond 3 weeks or jaundice involving palms and soles 
• Conjugated bilirubin >2 mg/dl (20% of TSB) 
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5.4 Causes of jaundice: 
Causes of Pathological Jaundice 
Increased Production  

• Feto-maternal blood group incompatibility: Rh, ABO 
• Hereditary spherocytosis  
• G6PD deficiency, Pyruvate kinase deficiency, alpha thalassemia, Vit K induced haemolysis 
• Sepsis 
• Increased enterohepatic circulation – Pyloric stenosis or large bowel obstruction 

Decreased clearance 
• Inborn errors of metabolism: Criggler-najjar syndrome 
• Hypothyroidism, Breast milk jaundice 

 
Causes of Jaundice according to Age of onset 
Within 24 hrs of Birth: 

• Haemolytic disease of newborn:         
o ABO incompatibility 
o Rh incompatibility 

• Intrauterine infections: 
o  TORCH 

• Deficiency of red cell enzymes:         
o G6PD 
o Pyruvate kinase 

• Administration of drugs to mothers:      
o Vitamin K 
o Salicylates 
o Oxytocin 

• Hereditary spherocytosis 
• Criggler-Nagar syndrome 

 
24- 72 hrs: 

• Physiological jaundice 
• Aggravated and prolonged by 

o Prematurity 
o Birth asphyxia 
o Acidosis 
o Hypothermia  
o Hypoglycaemia 
o Polycythaemia 
o Cephalhaematoma 
o Concealed haemorrhage 
o Bruising  

• Breast feeding 
• Infections 
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After 72 hrs: 
• Septicaemia 
• Neonatal hepatitis 
• Extra hepatic biliary atresia 
• Breast milk jaundice 
• Galactosaemia 
• Cystic fibrosis 
• Alpha 1 antitrypsin deficiency 
• Hypertrophic pyloric stenosis 
• Hypothyroidism 
• Intestinal obstruction 

 
5.5 Investigation: 

• Quantitative method of Serum bilirubin estimation  
• Transcutaneous bilirubinometer 

 
5.6 Clinical approach to jaundice: 
Is the newborn term or preterm? 

• Basic pathophysiology of jaundice is same in term and preterm neonates but at lower 
gestation babies are at higher risk of developing hyperbilirubinemia  

Is there evidence of haemolysis? 
• Setting of Rh or less frequently ABO incompatibility 
• Onset of jaundice within 24 hours 
• Presence of pallor and hydrops 
• Presence of hepato-splenomegaly 
• Presence of haemolysis on the peripheral blood smear 

o Raised reticulocyte count (>8%) 
• Rapid rise of bilirubin (>5 mg/dl in 24 hours or >0.5 mg/dl/hr) 

 
Family history of significant jaundice 
Does the infant have an underlying serious disease? (Sepsis, galactosaemia) 

• Presence of lethargy 
• Poor feeding 
• Failure to thrive 
• Hepato-splenomegaly 
• Temperature instability  
• Apnoea 

 
Does the infant have cholestatic jaundice? 

• Presence of jaundice (>10 mg/dl) beyond 3 weeks 
• Presence of dark urine 
• Pale colored stools  
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5.7 Management of hyperbilirubinemia: 

Physiological jaundice: 
• The parents should be explained about the benign nature of jaundice 
•  Frequent and exclusive breast-feed  
• Bring the baby to the hospital if the baby looks too yellow or yellow discoloration of the skin 

beyond the legs 
• Any newborn discharged prior to 72 hours of life should be evaluated again in the next 48 

hours for adequacy of breast-feeding and progression of jaundice. 
• Earlier or more frequent follow-up for those who have risk factors  

 

Pathological Jaundice: 
Laboratory confirmation of jaundice is indicated in: 

• Any term or near-term newborn with yellow staining of the skin beyond the legs / estimated 
clinical  

• Jaundice appearing within 24 hours should be managed as hemolytic jaundice. 
o All infants with bilirubin levels in the phototherapy range should have the following 

investigations (as per availability at the facility): 
o Blood group 
o Coombs’ test 
o Complete blood count  
o Smear for haemolysis and red blood cell morphology 
o Reticulocyte count  
o G6PD estimation 
o Repeat TSB in 4–24 h depending on infant’s age and TSB level 

 After 4-6 hours of phototherapy for those babies with exchange range 
 12-24 hours without exchange range or haemolytic setting 

 

For preterm and VLBW infants guidelines for phototherapy are not so clear for lack of data.  
 
  

Page 83  
 



Management of neonatal hyperbilirubinemia in low birth weight newborn 
 Based on bilirubin levels (mg/dl) and relative health of the newborn 

Serum Total Bilirubin Level(mg/dl) 
 
Birth 
weight(gm) 

Healthy Sick 
Phototherapy Exchange 

transfusion 
Phototherapy Exchange 

transfusion 
Premature 
<1000 5-7 11-13 4-6 10-12 
1001-1500 7-10 13-15 6-8 11-13 
1501-2000 10-12 15-18 8-10 13-15 
2001-2500 12-15 18-20 10-12 15-18 
Term     
>2500 15-18 20-25 12-15 Variable 

Management of neonatal hyperbilirubinemia in late preterm and term newborn 
For term babies AAP nomogram is followed for Phototherapy and exchange 
AAP provides the age specific nomogram.  
The nomogram has three different risk categories.  

• Lower risk babies (38 weeks or more and no risk factors) 
• Medium risk babies(38 wk or more with risk factors or 35 to 37 week without risk factors) 
• High risk (35 to 37 week with risk factors) 

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

 
For newborn > 35 weeks: Consult Nomogram  1 to identify requirement for phototherapy 

Consult Nomogram 2 to identify requirement for exchange transfusion 
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• Use of bilirubin. Do not subtract direct reacting or conjugated bilirubin 
• Risk factors = isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, 

temperature instability, sepsis, acidosis , or albumin <3.0 g/dl (if measured) 
• For well infants 35-37 6/7 week can adjust TSB levels for intervention around the medium risk 

line. It is an option to intervene at lower TSB levels for infants closer to 35 weeks and at higher 
TSB levels for those closer to 37 6/7 wk. 

 
AAP nomogram for exchange transfusion in hospitalized infants of 35 weeks or more  

 
• The dash line for first 24 hours indicates uncertainty due to wide range of clinical 

circumstances and range of response to phototherapy. 
• Immediate exchange transfusion is recommended if infant shows signs of acute bilirubin 

encephalopathy (hypertonia, arching, retrocollis, opisthotonos fever, high pitched cry) or if 
TSB is ≥ 5 mg/dl (85mol/L) above these lines. 

• Risk factors-isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, 
temperature instability, sepsis, acidosis. 

• Use total bilirubin. Do not substract direct reacting or conjugated bilirubin 
• If infant is well and 35-37 6/7 week (median risk) can individualize TSB levels for exchange 

based on actual gestational age. 
 
Hemolytic jaundice 
Common causes of hemolytic jaundice  

• Rh hemolytic disease 
•  ABO incompatibility 
• G-6-PD deficiency  
• Minor blood group incompatibility. 

 
Rh hemolytic disease: 
A baby born to an Rh-negative mother (and Rh-positive father) 
Cord blood 
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• Rh typing  
• Direct Coomb’s test (DCT) 
• PCV  
• Serum bilirubin  
• Reticulocyte count prior to the first exchange transfusion (ET) 

 
Management 

• Intensive phototherapy should be started at birth and continued till two consecutive readings 
are below phototherapy range 

• Intervention for Rh hemolytic disease in preterm babies is indicated at lower values.  
• Intravenous immunoglobulin (IVIG) is an alternative therapy which may be effective in 

treating isoimmune hemolytic jaundice. IVIG  0.5g to 1g/kg (single dose)is given after the 
first ET / as early as possible if ET not indicated 
 

Indication of exchange transfusions: 

An exchange transfusion soon after birth is indicated if (any one of the following): 

Cord bilirubin ≥5mg/dl 
Cord hemoglobin≤10mg/dl, PCV<30 
Previous sibling history and positive DCT 
Subsequent exchange transfusion is indicated if (any one of the following): 

1. Bilirubin ≥10mg/dl within 24 hours of age 
2. Bilirubin ≥15 mg/dl between 25-48 hours of age 
3. Bilirubin ≥20 mg/dl after 48 hours of age 
4. Rate of rise of bilirubin is≥0.5mg/dl/hr despite of phototherapy 

 
ABO Incompatibility: 
Mother having O positive blood group and baby of other Rh positive blood group also develops ABO 
incompatibility leading to haemolysis. Jaundice due to ABO incompatibility usually appears in the 
first 24 hours. In the presence of significant jaundice or jaundice appearing within 24 hours, the work 
up for pathological jaundice should be done. 
 
Other hemolytic states: 

• G6PD deficiency, hereditary spherocytosis, minor group incompatibilities should be managed 
similar to ABO incompatibility.  

• Investigations for G-6-PD deficiency in all term and near-term infants with jaundice  
o Requiring phototherapy 
o Family history of significant jaundice 
o Geographic origin associated with G-6-PD deficiency. 

 
Jaundice in preterm babies 

• TSB levels well within the "physiologic range" might be hazardous and sometimes need to be 
treated with phototherapy.  

• All premature infants are routinely monitored for the development of jaundice 
• Measure serum bilirubin at 24 hours of age 
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• Every 12-24 hours until the levels stabilize 
• Repeat bilirubin within 24 hours of stopping phototherapy or sooner if clinical jaundice 

reappears 
• Healthy low birth weight infants  
• A sick VLBW baby requires intervention at lower levels. 

 
Jaundice in a sick newborn 

• At high bilirubin levels sick neonates are more prone for bilirubin induces brain damage than 
the healthy neonate of similar gestation and weight.  

• Intervention for jaundice in this group should start at lower levels of TSB  
• Additional investigations in a sick newborn  

o  Direct bilirubin 
o Septic screen 
o Blood and urine culture  
o Urine for reducing substances 

 
Phototherapy (PT) 
Factors That Affect the Dose and Efficacy of phototherapy 

• Spectrum of light emitted:  
o Blue-green spectrum   

• Spectral irradiance (irradiance in certain wavelength band): 
o  Irradiance of at least 35 μW/cm2 per nm 

• Spectral power (average spectral irradiance across surface area) 
o For intensive PT expose maximum surface area of infant  
o Double surface phototherapy  

• Cause of jaundice 
o Less effective if jaundice is due to haemolysis 
o Cholestasis  

• TSB level at start of PT 
o The higher the TSB, the more rapid the decline  
o Rapid decrease in TSB when TSB >20 mg/dl (342 μmol/L) 

• Continuous phototherapy 
o More effective 

 
Intensive phototherapy:  
Double surface 

• Place the infant on bili-blanket and using additional overhead phototherapy units with special 
blue lights  

• Lower the phototherapy units to within a distance of 15-20 cm.  
• Maintain adequate hydration and good urine output  

 
Precautions for phototherapy 

• Baby should be naked 
o Eyes and genitals should be covered 
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• Newborn should be kept at a distance of not more than 45 centimeters below the light source 
o They can be kept as close to the phototherapy units as possible 

• Frequent feeding every 2 hours and change of posture should be promoted 
• Once under phototherapy, clinical assessment is not reliable. Serum bilirubin must be 

monitored 
 
Failure of phototherapy:  
Failure of phototherapy has been defined as an inability to observe a decline in bilirubin of 1-2 mg/dl 
after 4-6 hours and/ or to keep the bilirubin below the exchange transfusion level. 
 
Exchange transfusion: 
An exchange transfusion (ET) may be performed at the slightest suspicion of bilirubin 
encephalopathy irrespective of the bilirubin value. 
 
When should Phototherapy be stopped?  

• For infants who are readmitted for phototherapy at the levels of 18 mg/dL or higher, 
discontinue at the serum bilirubin level below 13 to 14 mg/dL 

• Repeat TSB after 24 hours of discontinuation 
• If phototherapy is used for infants with haemolytic diseases or is initiated early and 

discontinued before the infant is 3 to 4 days old, a follow-up bilirubin measurement within 24 
hours after discharge is recommended.  
 

Follow-up: 
Neuro-developmental assessment and Hearing assessment (BERA) is done when: 
• Serum bilirubin >20 mg/dl  
• Exchange transfusion   
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Module 6: Triage and Management of a Sick Newborn in Emergency 

6.1 Triage 
Many neonatal deaths occur even after reaching the health facility because of the delay in initiating 
emergency treatment. This can be prevented by triaging of identifying and managing the babies who 
require urgent treatment for life threatening conditions. 

6.2 Assessing Triage signs 
First assess every neonate for emergency signs. Those with emergency signs require immediate 
emergency treatment. 
If emergency signs are not present, look for priority signs. Those with priority signs are seriously ill 
neonates and need immediate assessment and treatment. 
Neonates with no emergency or priority signs are treated as non-urgent cases, proceed with further 
assessment and counseling. 
Once neonate is triaged and stabilized, decide whether baby needs admission in SNCU or requires 
referral to tertiary care facility. 
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6.3 Triage of sick newborn 
 

Triage of a sick newborn 
Triage of sick newborns 

                             Triaging is sorting of a newborn to rapidly screen 
                       sick newborn for prioritizing management 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
*Newborns classified as "emergency" require urgent intervention and emergency measures. All such 
newborns will be admitted to SNCU after initial stabilization. 
Newborns classified as "Priority" are sick and need rapid assessment and admission to SNCU. 
Newborns classified as non-urgent do not require urgent treatment but require further assessment and 
counseling. 
 
 
 

Triage of a sick or at risk 
newborn who presents at SNCU 

Assess TABC 

• Hypothermia 
(temp<36ºC, 96.8°F) 

• Apnea or gasping 
respiration 

• Severe respiratory 
distress (rate>70, severe 
retractions, grunt) 

• Central cyanosis 
• Shock (cold periphery, 

CRT>3 secs, weak & 
fast pulse) 

• Coma, convulsions or 
encephalopathy 

• Cold stress (temp 36.5ºC -36ºC, 
97.7°F-96.8°F) 

• Respiratory distress (rate>60, 
no retractions) 

• Irritable/restless/jittery 
• Abdominal distension 
• Severe jaundice 
• Severe pallor 
• bleeding from any sites 
• major congenital malformations 
• Weight less than 1.8 kg or more 

than 4 kg 

• Transitional stools 
• Posseting 
• Minor birth trauma 
• Superficial 

infections 
• Minor 

malformations 
• Jaundice 
• All cases not 

categorized as 
Emergency/Priority 

Emergency signs Non-urgent signs Priority signs Classify 

Initiate emergency 
treatment Access and counsel Access and act rapidly signs Act  

 Assess:  
• Temperature 
• Respiration 
• Color 
• Capillary refilling time 
• Look for seizure and 

consciousness level 

Page 90  
 



 
 
IF there are no emergency sign, look for PRIORITY SIGNS- These newborns need prompt assessment and 
treatment. 
Birthweight, 1800 or >4000Gm    Bleeding 
Temperature 36-36.5 or >37.5 degree C   Birth Trauma 
Lethargy, Refusal to feed    Pallor 
Respiratory distress- RR> 60/min   Abdominal distension 
 

 

 

  

6.4 Management of sick newborn in emergency  
 

ASSESS FOR EMERGENCY SIGNS 
(in all cases) 

 
TREAT EMERGENCY SIGNS 

TEMPERATURE Cold to touch (abdomen) 
IF POSITIVE 

Re-warm hypothermic babies 
Rapidly re-warm if there is 

severe hypothermia (<32ºC, 
89.6°F) up to 34°C, 95°F and 
then gradual re-warming 

Maintain the blood glucose 
Make sure young infant is warm 

 

AIRWAY AND 
BREATHING 

Not breathing or gasping or 
Central cyanosis or 
Severe respiratory distress 

• Respiratory rate 
70/min 

• Severe lower chest 
in-drawing 

• Apnoeic spells 
• Grunting 
• Unable to feed 

 

ANY SIGN 
POSITIVE 
 

Manage airway 
Provide tactile stimulation if 

apnoeic 
If still apnoeic or gasping provide 

PPV (follow resuscitation 
protocol) 

Give oxygen 
Make sure neonate is warm 

 

CIRCULATION 

Cold extremities with 
• Capillary refill 

longer than 3 
seconds and 

• Weak and fast pulse 
(>160) 

IF POSITIVE 
 
(SHOCK) 

Give oxygen  
Make sure neonate is warm 
Insert IV line and give 10 ml/kg 

normal saline over 30 min 
Proceed immediately to full 

assessment and treatment 
 

CONVULSIONS Convulsions 
IF CONVULSING 

Manage airway 
Check and correct 

hypoglycaemia/Hypocalcemia 
Give anticonvulsant 
Make sure neonate is warm 
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Module 7: Identification and Management of a Sick Newborn 
 

The signs of sick newborn are often nonspecific. Early identification and prompt management of 
these conditions are very important for saving newborn lives. The most important signs of a sick 
newborn are; 

• Not feeding well 
• Less active/ impaired consciousness 
• Fast breathing > 60/minute 
• Slow breathing < 30/minute 
• Chest in drawing 
• Grunting 
• Convulsions 
• Bulging fontanelle 
• Floppy or stiff 
• Fever>37.5⁰C 
• Hypothermia< 36.5⁰C 
• Umbilical discharge/ bleeding/ redness 
• More than 10 pustules or bullae, or swelling, redness or hardness of skin 
• Pallor 
Presence or absence of above signs and symptoms can categorize the newborns into normal, at 

risk and sick. This will help in prioritizing the newborn and providing prompt evidence based 
management. 

7.1 Newborn with Respiratory Distress 

Causes of Respiratory distress in newborn 
1. Pulmonary cause 

a. Respiratory distress syndrome 
b. Transient tachypnea of newborn 
c. Pneumonia  
d. Meconium aspiration syndrome 
e. Pulmonary hypoplasia 
f. Pneumothorax 
g. Pulmonary edema 
h. Pleural effusion 
i. Pulmonary hemorrhage 
 

2. Non pulmonary cause 
a. Congenital heart disease,  
b. Polycythemia, anemia 
c. Perinatal asphyxia, intraventricular hemorrhage  
d. Septicemia 
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e. Hypoglycemia, hypothermia, hyperthermia  
f. Metabolic acidosis 
g. Surgical condition like diaphragmatic hernia, trachea-esophageal fistula 

 
Commonest causes of respiratory distress in newborn 

1. Respiratory distress syndrome (Hyaline membrane disease ) 
2. Transient tachypnea of newborn 
3. Congenital heart disease 
4. Neonatal sepsis 
5. Pneumonia  
6. Meconium aspiration syndrome 
7. Congenital pneumonia  

 

Assessment and management of respiratory distress 
Respiratory distress in a newborn as defines as respiratory rate >60/min and or any of the following 
signs: 
 Grunting  
 Retractions  
 Cyanosis 

 
Assessment of severity of respiratory distress using Downe’s score 

Score Respiratory rate Cyanosis Air entry Grunting Chest 
retraction 

0 <60/min Nil Normal  None Nil 
1 60-80/min In room air Mild On auscultation 

with stethoscope 
Mild 

2 >80/min In >40% O2 Marked Audible with 
naked ear 

Moderate 

 
Grading of respiratory distress according to Downe’s score 
        Downe’s Score of ≤3=mild distress  
        Downe’s Score of 4-5= Moderate distress 
        Downe’s Score ≥ 6= Severe distress  
Score of ≥ 4 for at least 2 hours during the first 8 hours of life denotes clinical respiratory distress. 
Score of ≥ 6 is an indication for ventilator assistance. 
  
Monitoring of a newborn with respiratory distress (2-4 hourly) 

• Clinical assessment with respiratory distress charting 
• Continuous pulse–oximetry is desirable. Change probe site regularly to avoid pressure sores 
• Maintain saturations between 88-92% in preterm and 90-95% in term neonates 
Titrate oxygen flow as per SpO2 
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Management of newborn with respiratory distress 
If the baby’s respiratory distress score is <4  

Give oxygen via nasogastric tube at 0.5-3L/min  
If the baby's respiratory distress score is  ≥ 4  

Give oxygen at a high flow rate (5-10L/min) 
If the baby’s respiratory distress score is ≥ 6, or not improving on high flow oxygen 

Organize transfer to a tertiary hospital for assisted ventilation and further diagnosis evaluation 
Give first dose of antibiotics (Ampicillin and gentamicin) prior to transfer 

 
Devices for oxygen delivery 

Nasal prong O2 Hood Nasal catheter/ Cannula 
• Use appropriate size prongs 
• Appropriate sixed prong fits 

into nostrils without blancing 
columella or ala nasai 

• Flow rates: 0.5 to 1 L/min for 
preterm and 1 to 3L/min for 
term 

• Choose appropriate sized 
hood 

• Use transparent hood 
• Flow rate > 5 L/min 

• Use 6-8 Fr catheter 
• Measure distance of 

insertion from nostril to 
inner margin of eyebrow 

• Gently insert into nostril 
• Flow rate 0.5-1 L/min 

7.2 Management of neonates with hypothermia and hyperthermia 
 
7.2.1 Hypothermia:  
Abnormally low body temperature is called hypothermia.   
Temperature ranges 
Normal axillary temperature 36.5-37.5°C 
Mild hypothermia or cold stress 36-36.4°C 
Moderate hypothermia 32-35.9°C 
Severe hypothermia <32°C 
Hyperthermia >37.5°C 
 
Mechanism of heat loss in newborn  
After birth, skin and core temperatures falls by 0.3°C and 0.1°C per minute. 
Heat loss in a newborn occurs through 4 primary routes: 
1. Radiation (to surrounding environment not in direct contact with baby) 
2. Convection (to air flowing in surrounding) 
3. Conduction (to substances in direct contact with baby) 
4. Evaporation (of amniotic fluid and moisture from baby’s skin to atmosphere). 

 
          
 
 
 

        Figure: Four ways that a newborn can lose heat to the environment 
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Evaporation: 
 

 
 
 
 
 
 
 
 
 
 
       Loss of heat when liquid is converted to vapor. 
 
 
 
Conduction: 
Loss of body heat when it comes in contact with cooler surface  

 
Radiation: Loss of body heat to the surrounding environment not in direct contact with body.
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Convection: 

Loss of heat to cooler air flowing to the surrounding

 
 
 
 
Reasons of increased susceptibility to hypothermia in newborns; 

• Large surface area of babies compared to their weight. Head constitutes large portion of 
surface area and can be a source of great heat loss. 

• Limited heat generating mechanisms. 
• Vulnerability to getting exposed, being dependent on others for early detection and 

rectification. 
 
Heat loss in LBW babies is more because of: 

• Decreased thermal insulation due to lack of subcutaneous fat 
• Reduced amount of brown fat 
• More permeable skin due to poorly keratinized stratum corneum  
• Even large surface area than term babies 
• Poorer homeostatic response to hypothermia and early exhaustion of metabolic stores like 

glucose. 
 
Mechanism of heat production 

• Two heat production modalities  
 Basic heat production - result of increased cellular metabolic activity 
 Extra heat production - when necessary as in cold stress. Extra heat production includes  
 Non-shivering thermogenesis (NST)  
 Shivering thermogenesis.  

• Since neonatal muscles are relatively immature to produce heat, shivering thermogenesis is 
insignificant factor. 

• The significant role of non-shivering thermogenesis at birth has been well recognized. 
• Heat is produced in brown adipose tissue. 
• Brown adipose tissue contains many mitochondria, fat vacuoles, abundant sympathetic 

innervations and abundant blood supply. 
• Brown adipose tissue constitutes about- 1.4% of the body mass of human newborns over 2000 

grams. 
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• Brown adipose tissue - prominent in nuchal subcutaneous tissue, intra-scapular region, 
mediastinum, surrounding spinal cord and around the kidneys. 

• In order to survive thermally stressful extra-uterine life, a foetus must accumulate brown 
adipose tissue in utero. 

• Since foetal brown adipose tissue accumulates later in gestation, premature infants have 
minimal ability to initiate NST in response to cold extra-uterine environment. 

• This is also true for SGA infants who have decreased subcutaneous adipose tissue. 
• Moreover, these neonates have thin skin layer which readily transmits heat to the external 

environment. 
 
Non-shivering thermogenesis (NST): 
• When skin of baby becomes cold, afferents convey message to heat regulating centre located in 

hypothalamus. 
• Neurogenic afferents, on reaching the brown fat, trigger local release of noradrenaline so that 

triglycerides are oxidized to glycerol and fatty acids. 
• Fatty acids are locally consumed for generation of heat. 
• The areas of brown fat become warm. 
• Blood is warmed as it passes through brown fat and it in turn warms the body.  
 
The concept of warm chain  
The warm chain is a set of ten interlinked steps carried out at birth and later which will reduce the 
chances of hypothermia in all newborns  
 
1. Thermal care in delivery room  
After birth, newborn’s temperature can drop at a rate of 0.1°C and 0.3°C per minute for core and skin 
temperature respectively. Delivery room needs to be prepared much in advance. The room should be 
clean, warm (at least 25°-28°C) and free from draughts from open windows and doors or from fans.  
 
2. Warm resuscitation  
If the temperature of the room is less than optimal, a heater should be available to warm the room. All 
the towels, blankets, caps, baby’s clothes should be pre-warmed. The radiant warmer should be 
switched on at least 20to 30 minute in advance and put into manual mode with 100% heater output.  
 
3. Immediate drying  
After birth, the baby should be immediately dried with a dry towel, starting with the head. After 
drying thoroughly, the baby should then be covered with a second, dry towel and a cap put on its 
head.  
 
4. Skin-to-skin contact  
Baby can be kept in mother’s chest in skin contact while mother is being attended including placental 
delivery, episiotomy, suturing, transferred and kept in postnatal ward for initial few hours. If a baby is 
in cold stress, the baby should be immediately put in skin to skin contact with mother.  
 
5. Breast feeding  
Breast feeding should begin as soon as possible after birth preferably within half an hour. This 
ensures adequate supply of calories for heat generation.  
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6. Bathing / weighing postponing  
Do not bathe till 24 hours of life. Weighing should be done only after covering the baby adequately 
and making zero correction for clothing.  
 
7. Clothing and bedding  
Newborns should be covered with one (or) two layers of clothes and cap, socks and hand gloves. 
Swaddling, a custom of wrapping bands should be avoided.  
 
8. Rooming in  
Babies and mother should be attached together for 24 hours in the same bed and breast fed on 
demand.  
 
9. Warm transportation  
In case of transport- whether to home, to another hospital / another section, thermal protection should 
be ensured. Stable babies including preterm and LBW babies should be transported well wrapped and 
in skin to skin contact with mother.  
VLBW, unstable, admitted babies should be transported using an incubator. Temperature should be 
checked before and after transport. All peripheral hospitals caring for high risk mothers should go for 
in-utero transfer as early as possible.  
 
10. Training and awareness rising:  
All the health care personnel involved in the newborn care should be adequately trained and informed 
about the principles of warm chain. 
  
Clinical features of hypothermia:   
Hypothermia can be discussed under the four different situations  

1) Initial signs of hypothermia are generally those which appear because of peripheral 
vasoconstriction like pallor, acrocyanosis, cool extremities, decreased peripheral perfusion, there 
can be early signs of CNS manifestations like irritability.  

2) Later signs include features of CNS depression like lethargy, bradycardia, apnea, poor feeding, 
hypotonia, weak suck or cry, emesis. Because of increase in pulmonary artery pressure, there can 
be symptoms o respiratory distress mainly tachypnea. Abdominal signs like increased gastric 
residuals, abdominal distention or emesis can occur.  

3) Prolonged hypothermia leads to increased metabolism leading to hypoglycemia, hypoxia, 
metabolic acidosis, coagulation failure, sometimes, PPHN like situation, ARF in extreme case 
high likely hood of mortality.  

4) Chronic periods of cold stress lead to weight loss and poor weight gain.  
 
Management:  
a) Cold stress  

• Cover the baby adequately- remove cold/wet clothes, cover the baby adequately with warm 
clothes  
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• Warm the environments including room / bed  
• Ensure skin to skin contact with mother, if not possible, kept next to mother after fully covering 

the baby  
• Immediately breastfeed the baby  
• Monitor axillary temperature every ½ hr till it reaches 36.5°, then hourly for next 4 hours, 2 

hourly for 12 hour thereafter  
 
 
b) Moderate hypothermia:  

In this situation, one should provide the baby with additional source of heat.  

• Maintain skin to skin contact  
• Warm room / bed  
• Take measures to reduce heat loss  
• Provide extra heat by room heater, radiant warmer, incubator ,applying warm towel or using 

phase changing mattresses  
 
c) Severe hypothermia  
• All babies with severe hypothermia (<32°C) should be immediately admitted to the hospital 
• Rapid rewarming should be done immediately which can be done using a radiant warmer or air 

heated incubator  
• Rapid rewarming is done up to 34°C, then slow rewarming to 36.5°C  
• Take all measures to reduce heat loss  
• Start IVF at 60-80 ml/kg of 10% dextrose  
•  Possible oxygen if needed  
• Check whether the baby received Inj vit K or not. Give Inj vitamin K 1mg in all babies  and 

0.5mg for babies < 1000g 
• If not improving immediately, think of causes like sepsis  
 
Prevention of hypothermia /hyperthermia during neonatal period 
First day and later  
• Wrap the baby in clean dry cloth and cover head with cap 
• Ensure the baby is wrapped and covered well 
• Assess baby’s temperature by touching baby’s abdomen and feet with back of the hand. The 

temperature should feel same and baby’s feet should be warm and pink  
• If not re-warm the bay 
 Ensure adequate clothing 
 Skin-to-skin contact and extra cloth and blanket 
 Keep room warm 
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At home 
• One or more layer of clothes than children 
• Keep room warm  
• During day dress and wrap the baby 
• Change napkin  each time baby soils 
• Lower limbs should also adequately covered 
• At night baby should sleep with mother for breastfeeding  
• Handle the baby carefully to prevent infection and further injuries and troubles. 

• Washes hand and dries before touching the baby  
• Wraps baby in a clean and dry cloth and cover head with cap. 
• Ensures the baby is wrapped and covered well 
• Assess the baby’s temperature by touching baby’s abdomen and feet with back of the hand 
• If baby is not warm, ensures adequate clothing, skin‐skin contact and extra cloth and blanket 
• Checks room temperature 
• Advises the mother on how to keep baby warm 
• Ensure and advise breast feeding 

7.2.2 Hyperthermia 
Hyperthermia is also a common problem with neonates. Very common in dry warm climate areas. 
Temperature of more than 37.5°C is defined as hyperthermia in newborns. 
 
Causes 
• Too hot environment – high room temperature  
• The baby has many layers of covers / clothes  
• Dehydration fever – the baby may be in a dehydration state  
• Sepsis 
 
Dehydration fever  
Dehydration results in excess weight loss for the baby and hence one of the important clue for 
dehydration fever is excess weight loss. Fever generally subsides with correction of breastfeeding 
issues or when extra feeds given properly.  
 
Symptoms  
Early: Irritable, tachycardia, tachypnea, flushed face, hot and dry kin  
Late: Apathetic, lethargic and then comatose  
Severe forms of hyperthermia can lead to shock, convulsions, even death in neglected cases  
 
Management  
Place the baby in a normal environment (25-28°C) away from heat source  
• Undress the baby partial / fully  
• Give frequent breast feeds give breast milk or by cup if needed  
• If temperature >39°, sponge can be done with tap water  
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Practice tip: Don’t use cold / ice water for sponge. Tap water is good enough 

 

Hypothermia & Hyperthermia 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      
 
  
 
 

 

 

 

 

 

 

 

 Axillary temperature <36.5 or >37.5 °C  
 Palms & soles cold to touch  
 At risk neonate( LBW, preterm or sick)  

 

• Identify possible cause of temperature instability  
•  Check room temperature( maintain 25-28°C)  
• Look for signs of infection( refer to STP sepsis)  

 

Normal temperature  
36.5 to 37.5° C 

Mild hypothermia 36°– 36.4°C  
• Position baby skin-to-skin 

with mother (KMC)  
• Cover adequately  
• Ensure room is warm  
• Continue breast feeding  
•  Recheck temperature in 1 

hour  
•  Prevent heat loss 

• Keep baby away from 
source of heat ( warmer, 
heater, sunlight)  

• Remove extra clothes  
•  Decrease environmental 

temperature (if needed)  
• Recheck baby’s 

temperature  every 1 
hour till normal  

•  If >39°C, sponge the baby 
with luke warm water  

• Treat underlying cause  
 

 Moderate hypothermia 32° – 35.9°C  
• Cover mother and baby together 

adequately using pre-warmed clothes  
• Ensure room is warm  
• Provide warmth using a warmer  
• Reassess every 15 minutes, if temperature 

does not improve provide additional heat  
•  Continue breast feeding  

 

 Hypothermia  
(Low temperature < 36.5°C ) Fever  

 Temperature> 37.5° C 

• Cover adequately 
• Keep baby next to mother 
• Continue breast feeding 
• Monitor baby’s 

temperature regularly 

 Severe hypothermia <32°C  
• Rapid re-warming till baby is 34oC and 

then slow re-warming  
•  Oxygen  
•  IV fluids dextrose  
• Reassess every 15 minutes, if 

temperature does not improve provide 
additional heat  
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7.3 Hypoglycemia 

Definition:  
Hypoglycemia in newborns is defined as blood glucose levels less than 45 mg/dl 

Newborn who need monitoring of blood sugar level (At risk newborn) 
a. Small for gestational age 
b. Large for gestational age 
c. Infant of diabetic mother 
d. Preterm babies 
e. Symptomatic babies 
f. Infants with Rh hemolytic disease  
g. Congenital heart disease 
h. Abrupt cessation of IV dextrose drip 
i. Any sick neonate such as those with perinatal asphyxia, polycythemia, sepsis, shock etc, when 

they are in active phase of illness 

Clinical features of hypoglycemia:  
There are no specific signs of hypoglycemia. 
Jitteriness, cyanosis, seizures, apneic episodes, tachypnoea, weak or high pitched cry, floppiness or 
lethargy, poor feeding , eye rolling, severe hypothermia are non specific features of hypoglycemia. 
Anticipation and identification of the condition is the key to the management 
Clinical confirmation: 
• Serum glucose < 45mg/dl 
• Prompt resolution of symptoms with IV administration of glucose & correction of hypoglycemia   

Screenings- 
At risk infants: Within 1-2 hours of birth  
• Infant of diabetic mother develop hypoglycemia in first hours of life- 1,2,3,6,12,24,36 and 48 

hours 
• SGA and preterm  babies- every 2-4 hour initially then 6-8 hours 

If hypoglycemia last > 7 days, it may indicate; 
• Endocrine abnormalities 
• Inborn errors of metabolism 

Management of asymptomatic hypoglycemia 
Blood sugar testing is done in all those babies who are at risk of hypoglycemia at one hour of life or 
immediately in symptomatic babies. 
If blood glucose is normal i.e. > 45 mg/dl, prevent hypoglycemia by initiating early breast feeding 
and continue feeding every 2-3 hours. 
If blood glucose is low see whether baby is symptomatic or asymptomatic. 
If asymptomatic see the level of blood glucose, whether 25-45 mg/ dl or < 25 mg/dl. 
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Direct breast-feeding is the best option of an oral feed. If the infant is unable to suck, expressed breast 
milk may be given. Breast milk promotes ketogenesis (ketones are important alternate sources for the 
brain along with other sources such as pyruvate, free fatty acids, glycerol, and amino acids). If breast 
milk is not available, then formula feeds may be given 

Management of symptomatic / severe Hypoglycemia 
 Establishment an IV line in symptomatic babies. 

If a facility for IV insertion is not available give 2ml/kg 10% dextrose orally or 
through naso-gastric tube, keep baby warm and refer to nearest higher center. 

 Draw blood for blood glucose estimation, septic screening and blood culture. 
 Keep baby warm. 
 Infuse bolus of 2 ml/kg body weight if 10% dextrose slowly over 5 min 

If an IV line is not available, administer 2 ml/kg body weight of 10% dextrose by 
oro/naso gastric tube. 

 Start infusion of dextrose at the daily maintenance volume to provide at the rate of 4-6 
mg/kg/min 

 Measure blood glucose after 30 min. 
If blood glucose <25mg/dl: 
o Repeat bolus of dextrose as above 
o Increase to infusion rate of 8 mg/kg/min 

If the blood glucose > 25 mg/dl but < 45 mg/dl: 
o Increase infusion rate by 2 mg/kg/min 
o Measure blood glucose after 30 min if dextrose bolus is given. 
o Repeat blood glucose measurement every 2-3 hours 
o Continue the infusion at this rate until 2 consecutive values 6 hrs apart are above 50 mg/dl 
o If blood glucose level is > 50 mg/dl monitor glucose every 12 hours for at least 24 hours. 
 When blood glucose becomes more than 50mg/dl or more on 2 consecutive measurements, 

start decreasing glucose infusion by 2mg/kg/min. 
 Begin breastfeeding as soon as baby is able to breastfeed, increase gradually. 

If cannot be breastfed, give EBM by cup or paladai 
 

As feeding improves, slowly decrease (over 1-2 days) IV dextrose and increase oral feeds. Do not 
discontinue the glucose infusion abruptly to prevent rebound hypoglycemia. If blood sugar is 
persistently low despite of giving glucose infusion at the rate of 10 mg/kg/min, refer baby to nearest 
hospital with level III care. 
 
Practical tip: If there is persistent hypoglycemia, check the intravenous line for functioning. Also 

recheck the intravenous fluid preparation and infusion rate. 
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Flowchart: Identify a baby with hypoglycemia 

Suspect 
a. Small for gestational age 
b. Large for gestational age 
c. Infant of diabetic mother 
d. Preterm babies 
e. Symptomatic babies 
f. Infants with Rh hemolytic disease 
g. Any sick neonate such as those with perinatal asphyxia, polycythemia, sepsis, shock etc, when 

they are in active phase of illness 

Symptoms: Jitteriness, cyanosis, seizures, apneic episodes, tachypnoea, weak or high pitched 
cry, floppiness or lethargy, poor feeding , eye rolling, severe hypothermia 

Check blood glucose at 1 hour 

Blood glucose 25-45mg/dl & asymptomatic 

Monitor blood glucose after 3 hours or before next feed 

Breastfeeding or expressed breast milk by cup 

> 45 mg/dl 

Increase frequency (if breast-fed) or 
Increase volume of feed (if cup fed) 

25-45 mg/dl < 25 mg/dl 

Follow Flowchart 2 

Monitor blood glucose before next feeds; 
Discontinue monitoring if blood glucose 
is 45 mg/dl or more on two consecutive 

measurements 
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*GIR-Glucose Infusion Rate 

  

Measure blood glucose after 30 min 

Flowchart 2: 
management of baby with blood glucose<25 mg/dl or symptomatic  

 

Give bolus of 2 ml/kg 10% dextrose IV over 5 minutes.                                        
If no IV line, give same by nasogastric tube.                                               
Continue IV 10% dextrose at daily maintenance rate ( GIR* 6mg/kg/min) 

 

If Blood glucose <50 
mg/dl 

 

Blood glucose <25mg/dl or symptomatic 

Repeat bolus 10% dextrose 2ml/kg   
Increase infusion rate to 8mg/kg/min. 

Repeat measurement after 3 hours,   

If blood glucose <50mg/dl, increase 

Infusion rate to 10mg/kg/min 

If Blood glucose >50 mg/dl 

 

Refer for level III care 

 

Continue at this rate till 2 
consecutive values 6 hours 
apart are >50mg/dl 

 

Blood glucose >50 mg/dl 

Continue dextrose infusion at same rate 

Monitor blood glucose every 3 hours 

If blood glucose >50mg/dl or more on 2 
consecutive measurements start 
decreasing glucose infusion by 
2mg/kg/min. 

Increase oral feeding gradually 

 

Stop IV fluids when oral feeding reaches at 
least 2/3rd of daily requirement. Allow 
baby to breast feed. Stop monitoring when 
2 values are > 50mg/dl on full feed. 

 

 Blood glucose<25 mg/dl OR                                                            
blood glucose 25-45 mg/dl and symptoms of hypoglycemia 

Check blood glucose after 30 min 
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Volume of 

fluids 

 

Glucose Infusion Rate 

6 mg/kg/min 8 mg/kg/min 10 mg/kg/min 

(ml/kg/day) 
D10 

(ml) 

D25 

(ml) 

NS 

(ml) 

DW 

(ml) 

D10 

(ml) 

D25 

(ml) 

NS 

(ml) 

DW 

(ml) 

D10 

(ml) 

D25 

(ml) 

NS 

(ml) 
DW 

60 42 18 - - 24 36 - - 5 55 - - 

75 68 7 - - 49 26 - - 30 45 - - 

90 60 10 20 - 40 30 20 - 20 50 20 - 

105 85 - 20 - 65 20 20 - 45 40 20 - 

120 86 - 20 14 88 12 20 - 70 30 20 - 

135 86 - 20 29 115 - 20 - 80 25 20 - 

150 86 - 20 44 115 - 20 15 120 10 20 - 

 

Formula for GIR Calculation  

 (% of dextrose X ml/kg/day) / 144 

For example, if 10% Dextrose is used at 80 ml/kg/day that gives,  
 GIR = (10X80)/144= 5.6mg/kg/min 
 
Formula to calculate the desired concentration of glucose in intravenous fluid  
The formula for preparing 100 ml of fluid with a desired concentration of glucose using 5% dextrose and 
25% dextrose solutions is given by the formula   

5X-25 = Y 
Where X is the required percentage of dextrose and Y is the amount of 25% dextrose (in ml) to be made 
up with 5% dextrose to make a total of 100 ml.  

For example, to prepare 100ml of 10% dextrose from 5% dextrose and 25% dextrose, add 5x10-25=25ml 
of 25% dextrose to the remaining volume, i.e. 100- 25 =75 ml of 5% dextrose.  

To prepare 100 ml of 12.5% dextrose, add 5x12.5-25=37.5ml of 25% dextrose to 62.5 ml (100-37.5) of 
5% dextrose. 
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7.4 Seizure 
Seizures are the most distinctive manifestation of neurological dysfunction of newborn brain. 

Seizures are more common in the newborn period than at any other time of life and with greater 

incidence of recurrent seizure and status epilepticus. 
Types of different seizure in newborn 
 
Seizure type  Clinical manifestation 
Subtle 
 

• Repetitive blinking 
• Eye deviation 
• Staring 
• Repetitive mouth or tongue movements 
• Autonomic phenomena:  
o Apnoea 
o Tachycardia 

• Progression movement: 
o Bicycling-rowing movements 

Tonic (i.e. generalized or focal) 
 

• Tonic extension of limb or limbs 
• Tonic flexion of upper limbs 
• Extension of lower limbs 

Clonic (i.e. multifocal or focal) 
 

• Multifocal 
• Synchronous, or asynchronous limb 

movements 
• Repetitive jerky limb movements 
• Non-ordered progression 
• Localized repetitive clonic limb movements 

with preservation of consciousness 
Myoclonic  
(generalized, focal, multifocal) 

• Single or several flexion jerks of upper limbs 
(common) and lower limbs (rare) 

 

Condition mimicking seizure 
• Jitteriness(tremor) 

o Equal amplitude and faster equiphasic rhythm 
o Movements are stimulus sensitive 
o Abolish or restrain by passive flexion 
o No autonomic disturbances 

• Sleep myoclonus 
o Abolished by arousal 
o Precipitated by gentle rhythmic rocking or tactile stimuli  
o Gentle restraint increases myoclonus  
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Aetiology 
• Less than 24 hrs 

o Perinatal asphyxia 
o Hypoglycaemia 
o Accidental injection of local anaesthetic in to foetal scalp vein 

• 24-72 hrs 
o Perinatal asphyxia 
o Hypoglycaemia 
o Hypocalcaemia  
o Intracranial bleed 

• 3-7days 
o Meningitis 
o Intracranial bleed 
o CNS malformation 
o Late hypocalcaemia 
o Neonatal epilepsy syndromes 

• More than 7days 
o Meningitis 
o Late haemorrhagic disease of newborn 
o CNS malformation 
o Late hypocalcaemia 
o Neonatal epilepsy syndromes 

 

Approach to newborn with seizure 
Seizure history: Ask for; 

• Onset of seizures 
• Duration of seizures 
• Associated eye movements 
• Restraint of episode by passive flexion of the affected limb  
• Autonomic phenomenon like sweating, apnoea, change in colour of the skin 
• Level of consciousness- lethargy/ alert 

 
Causes of seizures according to the day of life:  

• Day 0-3  
• Perinatal asphyxia 
• Intracranial haemorrhage 
•  Metabolic and developmental defects.  

• Day 4-7  
• Sepsis 
• Meningitis 
• Metabolic causes and developmental defects 

 
Antenatal history: 

• Intrauterine infection- Meningitis 
• Maternal diabetes mellitus - Hypoglycemia 
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• Substance abuse 
• A history of sudden increase in foetal movements (intrauterine convulsions) 
• Maternal hypertension  

 
 
Perinatal history: 

• Foetal distress,  
• Decreased/increased foetal movements  
• Instrumental delivery  
• Need for resuscitation  
• Low Apgar scores  
• Abnormal cord pH and base deficit if available 

Family history: 
• History of consanguinity in parents (IEM) 
• Family history of seizures (NES) 
• Mental retardation 
• Early foetal/neonatal deaths (IEM) 
• Inborn errors of metabolism  

Examination 
Vital signs:  

• Heart rate, respiration, blood pressure, capillary refill time and temperature  
 
General examination:  

• Confirm gestational age  
• Birth-weight and weight for age (Seizures in a term ‘well baby’ may be suggestive of sub-arachnoid 

haemorrhage, Seizures in a large for date baby may be due to hypoglycaemia.)  
• Look for malformation or dysmorphic features  

CNS examination: 
• Bulging anterior fontanel: meningitis or intracranial haemorrhage.  
• Consciousness (alert/drowsy/comatose) 
• Tone (hypotonia or hypertonia)   
• Fundus examination for chorioretinitis 

Systemic examination: 
• Hepatosplenomegaly or an abnormal urine odour may be suggestive of inborn error of 

metabolism.  
• The skin: neuro-cutaneous markers.  
• Presence of hypo-pigmented macules / ash-leaf spot: tuberous sclerosis.  

 
Investigation (as available):  

• Blood glucose (Dextrostix), Calcium, blood urea nitrogen, Phosphorus, Magnesium, 
electrolytes  

• Complete blood count, differential, platelet count; urinalysis  
• Blood oxygen and acid-base analysis  
• Blood, CSF and other bacterial cultures  
• CSF analysis  
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• EEG (as available) 
• USG head / CT scan head (as available) 

 
Seizure management  
(Go to the next step only if seizure not controlled) 

Step 1: Stabilize vital functions- TABC 
 

Step 2: Correct transient metabolic disturbances 
• Hypoglycaemia 

• 10% dextrose IV bolus @2ml/kg over 2-5 min 
•  Continuous infusion @ 4-6 mg/kg/min. 

If blood sugar is in normal range, sample for total serum calcium or ionized calcium should be 
withdrawn  

• Hypocalcaemia (serum calcium <7mg/dl or ionized calcium <4mg/dl) 
 10% calcium gluconate 2 ml/kg IV under cardiac monitoring 
 If blood gas ionized calcium <0.6mmol/l and seizure persist  

• Repeat IV calcium  
 If no response  

• Hypomagnesaemia may be suspected 
o 50%MgSO4 IM@ 0.2 ml/kg 

 
Step 3: Phenobarbitone 
 Load @20 mg/kg IV over 30 min – Dissolve in 20 ml NS 
 Reloading @ 10 mg/kg max- 40 mg/kg 
 Maintainance@5mg/kg to be continued - After 12 hours  
• Cardio respiratory monitoring 

 
Step 4: Phenytoin∗ 
 load @20 mg/kg IV over 30 min with cardiac monitoring 
 Reloading @ 10 mg/kg max 30 mg/kg 
 Maintainance@5mg/kg to be continued - after 12 hours 

Keep both in maintenance, switch off Phenytoin first  
 

Step5: 
• Midazolam  

Infusion 0.15mg/kg IV bolus, followed by continuous infusion (1µg/kg/min) increasing by 
0.5 to 1µg/kg/min every 2 minutes until favorable response or a maximum of 18µg/kg/min  

• Lignocaine 
Loading dose 2mg/kg followed by intravenous infusion of 6 mg/kg/hour, then 4 

mg/kg/hour for 12 hours, followed by 2 mg/kg/hour for 12 hours  
 
Step 6: A trial of Pyridoxine 

 50 – 100 mg/kg IV 
 

∗  Consider referral after Phenytoin 
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Flow chart for the management of acute neonatal seizure 
Neonate with seizure

• Identify and characterize the seizure
• Secure airway and optimize breathing, circulation, and temperature
• Start oxygen if seizures are continuous
• Secure IV access and take samples for baseline investigations including sugar, calcium, 

sodium, potassium, haematocrit, sepsis screen including lumbar puncture, ABG, magnesium
• If hypoglycaemic (blood sugar <45 mg/dl): administer 2 ml/kg of 10% dextrose as bolus 

followed by a continuous infusion of 6-8 mg/kg/min
• If blood sugar is in normal range, sample for total serum calcium or ionized calcium should 

be withdrawn; if total serum calcium <7mg/dl or ionized calcium <4mg/dl then 2 ml/kg of 
calcium gluconate (10%) should be given IV under cardiac monitoring 

• Administer phenobarbitone 20mg/kg IV stat over 30 
minutes

• Watch for apnoea, respiratory depression and hypotension

If blood gas ionized calcium <0.6 
mmol/L and seizures persist, repeat 
IV calcium, if no response 
considers 50% Magnesium 
Sulphate 0.2ml/kg IMSeizures continue

Repeat phenobarbitone in 10 mg/kg/dose aliquots until 40 mg/
kg dose is reached
Monitor respiratory status and Blood pressure

Seizures continue

Administer phenytoin 20 mg/kg IV slowly
over 30 minutes under cardiac monitoring

Seizures continue

Repeat phenytoin 10 mg/kg/dose

Seizures continue

Give Pyridoxin 50-100 mg/kg IV
Start midazolam infusion 0.15mg/kg IV bolus, followed by continuous infusion (1µg/
kg/min) increasing by 0.5 to 1µg/kg/min every 2 minutes until favourable response or 
a maximum of 18µg/kg/min OR give I.V lidocaine loading dose 2mg/kg followed by 
intravenous infusion of 6 mg/kg/hour, then 4 mg/kg/hour for 12 hours, followed by 2 
mg/kg/hour for 12 hours 

Consider other antiepileptic drugs,
pyridoxine,

Seizures continue

Consider alternate drugs

Levetiracetam or Topiramate

Consider endotracheal intubation 
and mechanical ventilation

For Level II facilities, 
consider referral
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Follow up after 1 month. If EEG/Neurological tests are normal, then taper in 7 days. If abnormal 
EEG or Neurological findings are not normal continue till 3 months as per protocol. 

Adequacy of anticonvulsant therapy 
Occasional subtle seizures not interfering with vital functions may be left alone if maximal doses of 
phenobarbitone and phenytoin have already been reached 
 
Maintenance therapy 
Monotherapy is the most appropriate strategy to control seizures. Attempts should be made to stop all 
anti-epileptic drugs and wean the baby to only phenobarbitone at 3-5 mg/kg/day. If seizures are 
uncontrolled or if clinical toxicity appears, a second AED may be added. The choice may vary from 
phenytoin (5-8 mg/kg/day IV or P.O in two divided doses). Bioavailability of Phenytoin may be 
reduced if the tablets are crushed. 
 
Duration of therapy 
This depends primarily on the risk of recurrence of seizures, which is determined by the neurological 
examination, the cause of seizures and EEG. Cranial USG or MRI head should be done once newborn 
is stable to identify the underlying aetiology. 
 
Seizures due to hypoglycaemia, hypocalcaemia do not need long term anticonvulsants. Most of the 
seizures due to HIE also do not need long term anticonvulsants.  
 
Long term anticonvulsant may be considered in the following situations 

1. Recurrent seizures especially those with persistent neurological abnormality, EEG 
abnormality or family history of epilepsy 

2. If neurological examination is normal and seizures are controlled, anticonvulsants are usually 
stopped in 5-7 days. Anticonvulsants are continued for longer duration if seizures are 
recurrent or neurological examination is abnormal. Periodic reassessment should be done and 
one should try to stop anticonvulsants as soon as possible.  

 
If neurological examination remains abnormal at 4 weeks, do an EEG. If EEG does not show seizure 
activity, taper off phenobarbitone over 2 weeks. Babies whose EEG is abnormal will usually require 
long term anticonvulsant therapy. 
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7.5 Neonatal Sepsis 
 
Neonatal sepsis is one of the three major causes of neonatal mortality. Sepsis is largely preventable. 
 
High risk factors associated with development of sepsis  
1. Low birth weight (<2500g) or preterm baby 
2. Febrile illness in mother during or within two weeks of delivery 
3. Foul smelling and/or meconium stained liquor 
4. Prolonged rupture of membrane (>18hr) 
5. Single unclean or more than three vaginal examination during labor 
6. Prolonged labor (>24 hours both stages) and difficult delivery with instrumentation 
7. Birth asphyxia and difficult resuscitation 

Foul smelling liquor alone can be considered as having sepsis and warrants initiation of antibiotic 
therapy. Presence of at least three of the above mentioned risk factors is considered to be infected and 
requires investigation and treatment with appropriate antibiotics therapy.  
 

Classification of sepsis 
Neonatal sepsis is divided in two types according to time of presentation 
• Early onset sepsis 
– Develop symptoms and signs within 72hrs of life 
• Late onset sepsis  
– Develop symptoms and signs after 72hrs of life  

Clinical manifestations of sepsis 
• Non-specific: Hypothermia or fever, lethargy, refusal to suckle, poor cry, not arousable, comatose 
• Gastrointestinal: Abdominal distension, diarrhea, vomiting, poor weight gain 
• Hematological system: Severe jaundice, pallor, petechiae, purpura, bleeding 
• Cardiovascular:, poor perfusion, shock, bleeding and sclerema 
• Respiratory: Cyanosis, tachypnea, chest retractions, grunt, apnea/gasping 
• CNS: Fever, seizures, blank look, high pitched cry, excessive crying/irritability, neck retraction, 

bulging fontanel 
• Genitourinary: poor urine output, blood in urine, pus in urine, cries during micturation 

Laboratory diagnosis of a newborn with sepsis 
Sepsis screening: Any of two tests that come positive out of the following five tests strongly 
indicate presence of sepsis: 
1. Leukopenia(LC/Total leukocyte count <5000/cmm) 
2. Neutropenia (ANC/Absolute neutrophil count<1800/cmm) 
3. Immature neutrophil to total neutrophil (I/T) ratio (>0.2) 
4. Micro ESR (3 + age in days upto 7 days of life  or >15 mm 1st hour)                  
5. Positive CRP 
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 Approach to newborns at risk of sepsis 
 
 

 

 

 

 

Sepsis screen 

 

 

 

 

 

 

Culture sterile – 7-10 days        Culture Positive – 10-14 days 
* Do lumber puncture if meningitis suspected clinically; if positive then treat for 21 days 
 

Antibiotic therapy for a newborn with sepsis 
Choices of antibiotics 

1. Antibiotic therapy should cover the common causative bacteria namely Escherichia coli, 
Staphylococcus aureus and Klebsiella pneumonia 

2. A combination of Ampicillin and Gentamicin is recommended for the treatment of 
sepsis and pneumonia 

3. In suspected or confirmed meningitis, add cefotaxime with an aminoglycoside 
Following table provides the antibiotics and dosages of antibiotics for newborn sepsis 

 
 
 
 
 
 
 

Neonate at risk of sepsis 

Asymptomatic Symptomatic 

High suspicious 

Duration according 
to clinical course * 

Start antibiotic 

Blood culture 

Low suspicious 

Negative screen 
after 12 hr 

Blood culture 

Sepsis screen 

Monitor clinically 

Do sepsis screen 
blood culture 

Negative 

Repeat sepsis 
screen after 12 hr 

Negative screen 

Monitor clinically 

 

Positive 

Take blood culture 
and start antibiotic 

Duration –acc to clinical 
course & culture*  

Positive screen 
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Antibiotic therapy of neonatal sepsis 
1. Septicemia or pneumonia 

Antibiotic Each dose Frequency Route Duration 
  <7 days age >7 days age   

Inj. Ampicillin  
and                     

 Inj Gentamicin  

50 mg/kg/dose 
 

5 mg/kg/dose 
 

12 hourly 
 

24 hourly 
 

8 hourly 
 

24 hourly 
 

IV 
 

IV 
 

7-10 days 
 

7-10 days 

 
 
2. Meningitis  

Antibiotic Each dose Frequency Route Duration 
  <7 days 

age 
>7 days age   

Inj. Ampicillin 
and  

Inj Gentamicin  
and 

Inj Cefotaxime 
                     

100 mg/kg/dose 
 

2.5 mg/kg/dose 
 

50 mg/kg/dose 
 
 

12 hourly 
 

12 hourly 
 

12 hourly 
 
 

8 hourly 
 

8 hourly 
 

8 hourly 
 
 

IV 
 

IV 
 

IV 
 
 

3 weeks 
 

2 weeks 
 

3 weeks 
 
 

Supportive care of a newborn with sepsis 
1. Provide warmth, ensure consistency normal temperature 
2. Start intravenous line 
3. If CRT>3 seconds, infuse normal saline 10 ml/kg over 30 minutes, repeat the same 1-2 times, 

if perfusion continues to be poor 
4. Infuse 10% dextrose 2 ml/kg stat 
5. Inject Vitamin K 1 mg intramuscularly 
6. Start oxygen by hood or mask, if cyanosed or grunting 
7. Provide gentle physical stimulation, if apneic. Provide bag and mask ventilation with oxygen 

if breathing is inadequate 
8. Avoid enteral feed if hemodynamically compromised , give maintenance IV fluids 
9. Consider use of dopamine if perfusion is persistently poor 
10. Consider exchange transfusion if there is sclerema 

 

Prevention of infection in newborn. 

• Use infection prevention practices while caring for mother and newborn 

• Treat mother’s infection adequately during pregnancy 

• Use clean delivery practices during labor and birth 

• Treat mother with antibiotics if she has prolonged rupture of membrane(>18hrs) 
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• Keep umbilical cord dry and covered 

• Teach mother and family infection prevention practices  

– Hand washing 

– Minimum visitors 

– Clean clothing 

• Exclusive breast feeding 

• Adequate and timely immunization 
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Module 8: Safe Transport of a Newborn 

Introduction 

From the moment a perinatal problem is recognized to the point of its resolution, there is a continuum 
of care. A common feature of disease in the neonatal period is a rapidly progressive course. Use of 
special centers for the treatment of the sick newborn has been accompanied by improvement in 
survival, and the safe transfer of these infants to the center is an important part of their overall care. 
Appropriate stabilization, initiated on recognition of a problem, is necessary throughout the transfer 
process. In developing countries the problem of transporting small and sick neonates is compounded 
by several practical constraints like:  

• Facilities are scarce and not easily available  

• Families have poor resources  

• Organized transport services are not available. At times the baby may have to be transported on 

foot or on bullock cart. 

• No health provider is available to accompany the baby  

• Facilities are not fully geared up to receive sick neonates  

• Communication systems are nonexistent or inefficient  

Prepare well before transport 
• Stabilize before transport 

1. Assess  

Make careful assessment of the baby. Make sure that there is a genuine indication for referral.  
 

2. Correct hypothermia  

Normalize the temperature before commencing the transportation.  
 

3. Write a note  

Write a precise note for the providers at the referral facility 

 Details of the baby’s condition 

 Need for referral 

 Treatment given to the baby. 
 
4. Encourage mother to accompany  
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 Mother should accompany the baby for breast feeding and for providing supportive care to 
the baby on the way and in the hospital  

 
5. Arrange a provider to accompany  
 If feasible doctor/nurse/health worker should accompany the baby 
 

6. Communication  
 Explain the condition, the prognosis and the reasons for referral of the baby to the family 
 Explain where to go and indicate whom to contact.  
 Inform the referral facility beforehand, if possible 

 

Assess & Stabilize  
 
It is of utmost importance that a neonate is stabilized before the transport is begun, as an unstable 
neonate is going to deteriorate on the way and may reach the referral facility in a moribund state 
defeating the very purpose.  
i). Temperature:  

Assess temperature by touch or by using a thermometer. 
 Hypothermia  

o Warmed either under a warmer or by providing KMC.  
 

ii). Airway: 
Assess the airway for patency  
 Position of the neck 

• correct position putting shoulder roll 
 Secretions in mouth/nose 

• Suction   
 Chest movements  

 
iii). Breathing: 

Assess the baby for breathing efforts 
 Tactile stimulation 
 Ventilation using a bag and mask with 100% oxygen 
  Respiratory distress, he may require  

• Oxygen supplementation using  
 
iv). Circulation: 

Assess the status of circulation 
• pulse volume and capillary refilling time  

o  CRT > 3 secs and/or peripheral pulses are poor with normal temperature 
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  Fluid bolus of 10ml/kg normal saline or Ringer lactate should be provided over 20-30 
minutes 

 Reassess for need of further boluses.  
v). Fluids:  

If the neonate to be transported is sick and cannot be fed 
• Maintenance fluid based on birth weight &the age in day of life  
• Presence or absence of abnormal losses needs to be calculated and started 

 
vi). Medications:  

Assess the need for antibiotics, anticonvulsants vitamin K 
 
vii). Feeding:  

Assess the baby for feeding using 
• Cup or gavages  
• Directly at the breast.  
• If the neonate can be fed, he should be fed enterally. 

 
Post resuscitation and pre-transport care of sick newborn can be recalled by the pneumonic-
STABLE 
S- Sugar and safe care 
T- Temperature 
A-Airway 
B-Blood Pressure (CRT) 
L-Lab investigation 
E-Emotional Support 

Care during transport (NEST) 
The accompanying person should be explained to ensure the following:  
1. No Noxious stimuli 

2. Emergent 

a. Stabilize and arrange for early referral 

3. No sepsis 

a. Infection control practices during transport with minimal handling 

4. Stabilize prior to transport 

5. Maintenance of warm chain while transport of neonate 

a. KMC 

b. Properly covered in cotton or cloth 

c. Improvised containers  
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d. Transport incubator 

6. Prevention of hypoglycemia 

a. Provide feeds  

i. If baby is in a position to suck on the breast, he should be offered breast feeds. 

ii. If he can take spoon feeding, expressed breast milk can be provided carefully.  

iii. If the distance is long, a nasogastric catheter may be inserted and gavage feeding given  

7. Maintenance of  airway  and breathing 

a. Keep the neck of the baby in slight extension  

b. Do not cover the baby’s mouth and nose  

c. Gently wipe the secretions from the nose and the mouth with a cotton or cloth covered finger.  

d. Check breathing  

i. Watch baby’s breathing 

ii. If the baby stops breathing, provide tactile stimulation to the soles to restore it.  
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Module 9: Recording and Reporting 
 

For the purposes of providing the information to the program managers, the patient record, is the 
operational record of multidisciplinary and clinical information that accompanies a patient when they 
attend or are admitted to hospital.  

In-patient sick newborn inpatient register    is designated to record and use the information on the 
care provided to the sick newborn in the Special Newborn Care Unit and Neonatal Intensive Care 
Unit. Medical Doctors and Nurses in the respective unit are supposed to use the register for recording 
during admission, stay and discharge of the sick newborns.  

Guidelines for recording (to fill the register) is as follows: 

1. S.N.: The serial number of the baby admitted to the ward 
2. Inpatient number: Inpatient number of the baby 
3. Name of mother: Name of the mother (both the first name and last name) 
4. Address of the mother: Current address of the mother (ward, village/muncipality, district) 
5. Age of mother: Age of the mother in completed years 
6. Place of delivery: Place of delivery (home, on-the-way, institution) 
7. Date and time of delivery: Date of delivery in dd/mm/yy and time in am or pm 
8. Mode of delivery: Mode of delivery -SVD, instrumental, C-section 
9. Sex of the baby: Sex of the baby admitted to ward 
10. Delivery conducted (ANM/SN/Doctor): Delivery conducted by ANM, Staff Nurse or Doctor 
11. Birth weight of the baby in gram: Birth weight in grams 
12. Referred from: Referred from which institution or place 
13. Baby not breathing at birth (birth asphyxia): Put a tick mark, if the baby did not breathe at 

birth 
14. Apgar score at 1 minute: Put the Apgar score in 1 minute 
15. Apgar score at 5 minute: Put the Apgar score in 5 minutes 
16. Complication to mother at the time of delivery: Specify if there was any complication to the 

mother during labor and delivery, if not available, mentioned not available 
17. Complication to baby at the time of delivery: Specify if there was any complication to the 

baby at birth, , if not available, mentioned not available 
18. Date and time of Admission: Date (in dd/mm/yy) and time of admission in am or pm 
19. Gestational age of the baby at birth: Gestation age of the baby at birth in completed weeks, if 

not available, mentioned not available 
20. Age of the baby at the time of referral: Age of the baby in completed days at the time of 

referral 
21. Weight of the baby at admission: Weight of the baby at the time of admission in grams 
22. Occipital Frontal circumference (OFC): Occipital Frontal circumference in cm 
23. Length of the baby: head toe length in using infantometer in cm 
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24. Major congenital anomaly (head to toe): Mention any visible congenital anomaly detected, if 
not put no congenital anomaly detected 

25. Triage: Indicate Emergency signs or priority signs or non-urgent signs 
26. Diagnosis of the baby at admission: Mention the diagnosis of the baby as per category 

mentioned below: 1. Birth asphyxia, 2. Hypoxic Ischemic Encephalopathy, 3. Hyper-
bilirubinemia, 4. Meconium Aspiration Syndrome, 5. Neonatal Sepsis, 6. Respiratory Distress 
Syndrome, 7. Hypoglycemia, 8. Retinopathy of prematurity 9. Others 

27. Alternative feeding if baby unable to breastfeed (nasogastric/cup feeding): Write if the baby 
had received any alternative feeding and mention the type of feeding, if not write no 

28. KMC (partial or continuous): Write if the baby was kept on KMC and mention the type of 
KMC and if not write no 

29. Safe administration of oxygen: Write if the Safe administration of oxygen was provided and if 
not write no 

30. Injectable antibiotics for neonatal sepsis as per protocol: Write if the Injectable antibiotics for 
neonatal sepsis was provided and if not write no 

31. Management of shock: Write if the Management of shock was done and if not write no 
32. Intravenous fluid: Write if the intravenous fluid was provided and if not put no 
33. Management of hypoglycemia: Write if the Management of hypoglycemia was provided and 

if not write no 
34. Effective phototherapy: Write if effective phototherapy was provided and if not write no 
35. Seizure management: Write if management of seizure was done and if not write no 
36. Continuous positive airway pressure: Write if the Continuous Positive airway pressure was 

provided and if not write no 
37. Blood transfusion: Write if  blood transfusion was provided and if not write no 
38. Mechanical/assisted ventilation: Write if the mechanical ventilation was provided and if not 

write no 
39. Exchange transfusion: Write if exchange transfusion was performed and if not write no 
40. Retinopathy of prematurity screening: Write if screening for Retinopathy of prematurity was 

provided and if not write no 
41. Outcome of the baby at discharge: Write the outcome of the baby- improved, referred, died or 

absconded 
42. Weight of baby at discharge: Write the weight of baby at discharge in gram, if not available 

write no 
43. Date of discharge: Write the date of discharge dd/mm/yy 
44. Duration of stay in the hospital in days: Write the duration of stay in number of days 
45. Remarks: Write any important thing that is not mentioned in register 

Reporting: 

Based on the diagnosis and ICD code of morbidity, report should be included in Morbidity section of 
monthly HMIS reporting form (HMIS 9.4) 
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MODIFIED BALLARD SCORE CHART 

COMMON PROCEDURES IN NEONATES 
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Invasive procedure are essential and life saving.  To get maximum benefit any complications of these 
procedures, they should be carried out in a definite stepwise manner. Here are some principles to be 
followed in all neonatal procedure 
1. Patient monitoring and homeostasis:  

Primary focus should be on the patient rather than the procedure .One must assess 
cardiorespiratory as well as thermoregulatory stability. 

2. Pain control: 

 

Procedure must be pain free by using pharmacological and non pharmacological measure like 
breast milk, oral sucrose (0.2-0.4 ml/kg).Morphine and fentanyl can be used. 

3. Informing the family. 

4. Use of universal precaution 

5. The safety pauses: 

Before beginning any procedure make sure that it is the right patient, correct procedure and correct 
site. 

4. Documentation : Reporting and Recording 
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Measuring body temperature 
 
Supplies 

• Thermometer that measures temperatures as low as 35 °C (axillary temperature) 

• Disinfectant solution  

 
 
Measuring body temperature  
 
Supplies 
• Thermometer that measures temperatures as low as 35 °C (axillary temperature) 

• Disinfectant solution  

 
1. Measuring axillary temperature 

 
Thermometer, Clinical, digital, 32-430 C  
• Digital thermometer Celsius scale 
• Safe to use, atraumatic, no glass, no mercury 
• Measurement range: 320 C to 430 C 
• Accurate measurement: +/- 0.10 C between 350 C to 410 C 
• Liquid crystal display, easy to read 

Procedure  
• Wash hands. 

• Use a regular thermometer that measures temperatures as low as 35 °C. 

• Ensure that the thermometer is clean. 

• Keep the baby as warm as possible during the procedure.  

• Place the baby on her/his back or side. 

• Switch on the thermometer 
• Wipe axilla before applying thermometer 
• Keep sensor side of thermometer on axilla 

till beep sound heard  
• Record temperature and switch off 
• Water proof for ease of cleaning 
• Battery powered 
• Low battery indicator 
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2. Giving injections intramuscular (IM) injections 
General principles 
• The sites for IM injections include the: 

o Quadriceps muscle group of the upper, outer thigh.  

• Small risk of giving the injection intravenously 
• Hitting the femur with the needle. 

• Injury to the sciatic nerve; 
o Deltoid muscle group 

• Only for immunizations.  

• Minimize pain with injection by: 

o Using a sharp needle of the smallest diameter  
o Ensuring that no material for injection is in the needle at the time of insertion into the skin 
o Using a minimal volume for injection (2 ml or less at any single injection site) 
o Avoiding rapid injection of material 

o Using alternative injection sites for subsequent injections 

• Potential complications of IM injections include: 

o Inadvertent intra-arterial or intravenous injection; 
o Infection from contaminated injection material 
o Neural injury  
o Local tissue damage due to injection of irritants 
o Using a needle of adequate length to reach the intended injection site 

 
Supplies 
• Sterile 1-inch needle of the smallest size that will allow fluid to flow freely (22- to 24-gauge) 

• Sterile syringe of the smallest size available that has adequate markings for proper dose (1- to 3-
ml) 

• Dry cotton-wool ball 
 

 
Procedure 
• Gather necessary supplies. 

• Wash hands and put sterile gloves. 

• Select the site for injection. 
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• Draw the material for injection into the syringe. 

• Ensure that the drug and dose are correct. 

• Grasp the centre of the target muscle between the thumb and forefinger. 

• Insert the needle at a 90-degree angle through the skin with a single quick motion. 

 
 

 

 

 

 

 

 

• Withdraw the plunger of the syringe slightly to ensure that the tip of the needle is not in a vein 
(i.e. no blood should enter the needle): 

o If the needle is in a vein: 

• Withdraw the needle without injecting the material. 

• Apply gentle pressure to the site with a dry cotton-wool ball to prevent bruising. 

• Place a new, sterile needle on the syringe. 

• Choose a new site for injection. 

• Repeat the procedure described above. 
o If the needle is in the muscle, inject the material with steady pressure for three to five 

seconds. 

• Withdraw the needle and apply gentle pressure with a dry cotton-wool ball. 

• Record the site of the injection, and rotate the site of subsequent injections. 
 

 
3. Intravenous (IV) injections 

The directions are for giving an IV push injection to a baby with an IV line in place. 

Equipments 
• Swab or cotton-wool ball soaked in antiseptic solution 
• Two sterile 1-inch needles of the smallest size that will allow fluid to flow freely (e.g. 22- to 24-

gauge) 
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• Two sterile syringes of the smallest size available that have adequate markings for proper dose 
(e.g. 1- to 3-ml) 

• 2 ml IV fluid 

Procedure 

• Gather necessary supplies. 

• Wash hands and wear gloves. 

• Clean the port with the swab or cotton-wool ball soaked in antiseptic solution, and allow to dry. 

• Draw the material for injection into the syringe. 

• Ensure that the drug and dose are correct. 

• Stop the IV infusion; 
o Flush the IV line first with 2 ml of IV fluid, observing the area around the cannula carefully 

for swelling  
o If the cannula is still in the vein, inject the material slowly over two minutes, carefully 

observing the area around the cannula for swelling. 

• Upon completion of the injection, withdraw the needle and restart the IV infusion. 

4. Normal saline bolus 10 ml/kg over 20-30 min 
 

Shock 

 
Normal saline bolus 10 ml/kg over 20-30 min 

 
Improvement(↓HR, improved CRT/BP)  Partial or no improvement 
 
Continue monitoring & supportive care   Repeat bolus 
 
       

Start Dopamine @ 10mcg/kg/min 
 
 
       Continue monitoring 
       Treat underlying cause 
       Continue supportive therapy 
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5. Insertion of IV cannula 
 Prepares all materials 

1.  Prepares solution for infusion 
 Washes hand 

2.  Puts gloves 
3.  Identifies the suitable vein 
4.  Prepares the skin over the vein 
5.  Asks the assistant to press near the vein 
6.  Inserts the needle at a 15-degree angle through the skin with bevel 

facing upwards 
7.  Once the blood is seen in the hub withdraws the needle and pushes 

cannula till it reaches skin puncture site 
8.  Flushes with saline to check for patency 
9.  Fixes the cannula 
10.  Immobilizes the limb where cannula is put 
11.  Disposes the needle safely 

 

6. Taking blood samples  
• Determine how much blood is needed to perform all necessary laboratory investigations and take 

enough blood at one time for all the tests 

•  If only a small volume of blood is needed (e.g. for measurement of blood glucose, serum 
bilirubin, or packed cell volume), use a capillary blood sample (heel prick)  

• If a larger volume of blood is needed then use venepuncture  

 
7. Venepuncture 
 
• Use veins in the hands and feet first.  

• Jugular or femoral veins should never be used for routine sampling. 

 
Supplies 
• Sterile gloves 
• Swab or cotton-wool ball soaked in spirit   
• Dry cotton-wool ball 
• Sterile needle (21- to 23-gauge)  
• Sterile syringe  
• Appropriate blood collection tubes/vials 
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Procedure 

• Collect necessary supplies. 

• Follow principles of infection prevention  

• Identify the vein to be used. 

• Wash hands and put sterile gloves. 

• Prepare the skin over the vein using a swab or cotton-wool ball soaked in spirit and allow drying. 
• Let assistant encircle the limb above the site selected for puncture 
 
Needle with a syringe or butterfly set 
• Attach the syringe to the needle or butterfly set tubing. 
• Insert the needle through the skin at an angle of about 15 degrees, with the bevel of the needle 

facing upward. 
• Pull gently on the syringe plunger as the needle is advanced. Once blood flows easily into the 

syringe or the tubing of the butterfly set, do not advance the needle any further. 
• Take enough blood to perform all necessary laboratory investigations. 
• After blood is collected: 

o The assistant should remove her/his finger and thumb from around the baby’s limb 
o Withdraw the needle from the vein, and apply gentle pressure to the puncture site 

with a dry cotton-wool ball for several minutes to prevent bleeding. 
• If blood needs to be put on an open collection tube or vial, carefully recap the needle by placing 

the cap in table and applying the cap and  then remove it from the syringe before transferring the 
blood into the tube 

• If collecting for culture, remove the shield end of culture vial. Swab the cap area from where the 
blood has to be inserted inside the vial. Remove the recapped needle from syringe that was used 
for blood collection and put another needle in syringe. Insert the required amount of blood to the 
culture vial.   

• Dispose of the syringe and the butterfly set or needle according to recommended infection 
prevention procedures  

• Record the volume of blood taken 
 

Needle without syringe 
• A needle can be used without a syringe; however, this can be messy and is unsterile, making this 

method unsuitable for culture and sensitivity. Ensure that the needle is disposed of properly  

• Insert the needle through the skin at an angle of about 15 degrees, with the bevel of the needle 

facing upward, until blood flows out quickly: 
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o If the blood comes out very slowly, gently adjust the needle slightly by pulling it back or 

pushing it in 

o Hold the collection tubes under the needle to collect the blood, being careful not to touch the 

tubes or the end of the needle. 

• After blood is collected, withdraw the needle from the vein, and apply gentle pressure to the 
puncture site with a dry cotton-wool ball for several minutes to prevent bruising. 

• Dispose of the needle according to recommended infection prevention procedures  

• Record the volume of blood taken. 

 
8. Collecting blood samples by venepunture 

  
1.  Prepares all materials 
2.  Washes hand 

 Puts gloves 
3.  Identifies the suitable vein 
4.  Prepares the skin over the vein 
5.  Asks the assistant to press near the vein 
6.  Inserts the needle at a 15-degree angle through the skin with bevel 

facing upwards 
7.  Once the blood is seen in the syringe, gently pulls out the syringe 

plunger / when only needle is used collects blood on a vial or by 
another syringe needle 

8.  Takes enough blood to perform all necessary investigation 
9.  After blood collection applies gentle pressure over 

the puncture site by dry cotton-wool ball till  
bleeding stops 

10.  Puts on the vials 
11.  Disposes the needle safely 

9. Capillary blood sample (heel prick)  

Indication: 
 
• Capillary blood gas sampling 
• Complete blood count and biochemistry analysis 
• Metabolic screening 
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Contraindication: 
 
• Edema 
• Injury or anomalies that precludes putting pressure on the foot 
• Poor perfusion 
• Local infection 
 
Supplies 
 
• Sterile gloves 
• Swab or cotton-wool ball soaked in antiseptic solution  
• Dry cotton-wool ball 
• Sterile 24-gauge needle/ quickheel lancet 
• Capillary tubes or other appropriate glass collection tubes 
 

Procedure 
• Gather necessary supplies. 

• Follow principles of infection prevention  

• Wash hands and put on sterile gloves. 

• Heel warmer (used gloves filled with lukewarm water): the warmer should be applied for 5 
minutes and then removed prior to heel prick  

• Prepare the skin of the heel using a swab or cotton-wool ball soaked in antiseptic solution, and 
allow to dry 

• Flex the foot up towards the leg and hold it in this position with one hand. 

• Squeeze the heel firmly enough to make it flush red .Puncture the skin (about 1 to 2 mm deep) : 

o Aim towards the lateral or medial side of the heel 

o Wipe away first drop of blood with gauge 

o Using capillary action fill blood gas tube, holding tube horizontally 

o Release pressure, allowing capillaries to refill 

o If blood stop flowing, wipe site to remove clot with alcohol swab, then reapply pressure to leg 

o Avoid the heel pad because of the risk of infection; 

o Avoid using previously used sites, if possible. 

 
9. Site for heel prick 
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• Squeeze the heel gently and intermittently to enhance blood flow.  

• Avoid excessive squeezing and rubbing of the heel, as this will cause bruising and dilution of 
blood with tissue fluid, giving an inaccurate result. 

• Collect blood into the tube, taking enough blood to perform all necessary laboratory 
investigations. 

• After blood is collected, apply gentle pressure to the puncture site with a dry cotton-wool ball for 
several minutes to prevent bruising. 

• Record the volume of blood taken. 

 
Collecting blood samples by heel prick method 

S.NO  Steps 
1.  Prepares all materials 
2.  Washes hand 
3.  Puts gloves 
4.  Prepares the skin over the heel 
5.  Flexes the foot up and hold by another hand 
6.  Squeezes the heel firmly to flush it red. 
7.  Punctures the skin of 1‐2 mm deep on the lateral or medial side of  

the heel 
8.  Squeezes the heel gently and intermittently to enhance blood flow 
9.  Takes blood in a tube to perform all necessary investigation 
10.  After blood collection applies gentle pressure over the puncture site by dry 

cotton‐wool ball till bleeding stops 
11.  Disposes the needle safely 

12. Inserting a gastric tube 

Indication 

• Feeding  
• Emptying gastric content or gastric lavage 
• Checking patency 

 
A gastric tube may be inserted via one nostril or the mouth 
 
Equipment needed 
• Sterile gloves 

• Nasogastric tube 
o 5-F tube for < 2 Kg 
o 8-F tube > 2 Kg 

• Writing pen or flexible tape measure 
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• 3- to 5-ml syringe (for aspiration) 

• Stethoscope  

 
Methods 
• Wash hands and put on sterile gloves. 

• Estimate the required length of tube: 
o Hold the tube from the mouth or the tip of the nostril to the lower tip of the ear lobe and then 

to the stomach, just below the rib margin and place a mark on the tube with a pen or a piece of 
strapping. 

 
 
 
 
 
 
 

• Flex the baby’s neck slightly and gently pass the tube through the mouth or through one nostril to 
the required distance. If using the nasal route: 
o If a nasal catheter is in place for administration of oxygen, insert the gastric tube through the 

same nostril. 
o If the tube does not slide easily into the nostril, try the other nostril. 
o If the tube still does not slide easily into the nostril, use the oral route. 

• Never force the gastric tube into the nostril, if resistance is encountered. 

 
 
 
 
 
 
 
• Secure the tube in position with adhesive strapping  
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Confirming proper placement of gastric tube 
 
• Confirm proper placement of the tube: 

o Fill a syringe with 1 to 2 ml of air and connect it to the end of the tube. Use a stethoscope to 

listen over the stomach as air is quickly injected into the tube: 

• If a whistling sound is heard through the stethoscope as the air is injected, the end of the tube is 

correctly positioned in the stomach. 

• If a whistling sound is not heard, the tube is not properly positioned. Remove the tube and repeat 

the procedure. 

• Replace the tube with another clean gastric tube after three days, or earlier if it is pulled out or 

becomes blocked 

 
12. Using a gastric tube for drainage 

 
• If the gastric tube is inserted for drainage, leave the tube uncapped and wrap clean gauze around 

the end, fastened with tape, to keep the tube clean and to absorb the drainage from the stomach. 

Gastric decompression 

Steps for gastric decompression 
• Secure the tube. 

• Place the cover of the tube below the level of stomach. 

• Aspirate with syringe every 4-6 hours. 

• Record the infant’s response to procedure, amount, color, consistency. 

• Flush or change the tube as and when required. 

Gastric lavage 

Steps for gastric lavage 
• Secure the tube. 

• Gently aspirate the gastric content and discard 

• Instill the solution into stomach 

• Gently re-aspirate the solution and gastric content  

• Repeat the above cycle till the aspirate appears clear 

• Record the infants response to procedure, volume and characteristic of aspirate removed, volume 
of prescribed solution instilled 
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• Withdraw the tube. 
 
Weighing technique 

• Use a precise and accurate scale, with 5- or 10-g increments, made especially for weighing babies. 

• Place a clean cloth/paper in the weighing pan. 

• Adjust the scale to zero with the cloth/paper in the pan. 

• Place the naked baby gently on the cloth/paper. 

• Wait for the baby to settle and the weight to stabilize. 

• Read the weight to the nearest 5 or 10 g. 

• Record the weight in the baby’s record and plot it on the weight chart 

13. Peripheral lines 
 Peripheral lines in Scalp  

 Proper technique and checking for the position 

 Collection of venous blood  

 Applying aseptic precaution for collection of blood sample for various purposes 

 Shielding the area after sample collection   

 Collection of blood sample by heel prick method  

 Indication of heel prick sample collection  

 Methods of collection of blood through heel prick for investigation  

 Initiation of oxygen therapy 

 Enlist the indications for use of oxygen  

 Proper technique of use of hood box  

 Enlist oxygen toxicity 

 Insertion of feeding tubes and checking its position 

 Proper technique and checking for the position   

 Indication of insertion of feeding tubes 

 Instrument required  

 Technique of giving tube feeding  

 Proper technique for removal of the tube  

• Suctioning  

o Indication of oropharyngeal suction  
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o Proper technique of oropharyngeal suction 

• Taking care of Instrument 

• Recording of weight and temperature 

o Methods of recording skin and rectal temperature 

o Significance of the weight recording of the baby 

o Proper technique of weighing baby on electronic as well as normal weighing scale  

 

Equipment for Peripheral Lines: 
  
 Clean/sterile gloves 

 Scalp vein set / cannula 24G 

 Syringe 

 Normal saline 

 Cotton 

 Alcohol, iodine 

 Splint 

 Tape, scissor 
 

 
Procedure 
 Prepare all materials 

 Follow infection prevention procedure 

 Prepare the solution for infusion 

 Wash hand and put sterile gloves 

 Identify suitable vein 

 Prepare skin over the vein using a swab or cotton-wool ball Spirit-Iodine-Spirits and allow it to 
dry  

 Let the assistant press on the skin near the vein to act as tourniquet 

 For a vein of the hand, foot, arm or leg the assistant can gently encircle the limb above the vein in 
a such a way that it acts as a tourniquet 

 For scalp vein, a rubber band below the vein act as a tourniquet 
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Insertion of IV cannula  

Indications 
 To give  
 Fluid therapy 
 Intravenous medication 
 Infusion of blood and its products 
The commonly used sites to establish peripheral 
IV access are  

 Peripheral veins on the back of the hand or top 
of the foot, forearms, in front of elbow 

 Scalp vein 

 Insert the needle at a 15-degree angle through the skin, with the bevel of the needle facing 
upwards 

 While using a butterfly set once a small amount of blood comes in needle do not push cannula 
further, flush with saline to check for blockage if fluid goes well without surrounding area 
swelling, fix cannula at that site using adhesive tape  

 While using cannula: 

 Once blood fills the hub of the cannula, withdraw the needle partially and continuing to push 
the cannula in till it reaches the skin at punctured site. 

 Now withdraw the needle completely and flush with saline to check  

 If the fluid flows inside the vein smoothly without any swelling in the surrounding region, the 
cannula has been inserted inside the vein successfully. 

 Now fix the cannula using adhesive tape and IV site is ready for giving fluid or medication. 

 While flushing with fluid to check for position if there is difficulty in pushing the fluid and/or 
swellings around the vein cannulated withdraw the needle completely and try in other vein 
using same procedure. 

 Safely dispose the needle 

 Immobilize the limb cannulated by taping and splinting the limb using a board and adhesive tape 

 

 

 
 
 

Page 140  
 



o Remove cannula after use and press the area till blood flow stops. Then paint that area with 
either mercurochrome or Povidone iodine  

o Monitoring for  
• Infusion flow rate 
• Leaking from cannula site / connection 
• Extravasation (swelling, redness, tenderness) 
• Blockage (non-passage of fluid / medication) 

 
14. Oropharyngeal suction 

Suctioning is used to remove secretion from oral and nasopharyngeal area to ensure the airway 
patency. 

Indication  
• Inability to clear the secretions present in the oropharynx by the neonate on its own. 

• Before bag and mask ventilation or intubation. 

• Presence of milk in the airway. 

• After physiotherapy. 

 
Equipment 
• Suction catheter with thumb control or Y connector. 

o FG 5 or 6 for preterm 
o FG 8 for term 

• Portable suctioning machine or wall suctioning with tubings. 

• Gloves. 

• Distilled or boiled water. 

 

Important point to remember before undertaking this procedure 

• Avoid suctioning for 30 minutes to 1 hour after feeding unless it is emergency and keep the 
airway open. 

• Suction only when necessary. Vigorous suctioning can lead to vasovagal attack. 

• Do not exceed suction pressure to 100 mm of Hg(130cm of water). 

• Emergency resuscitation trolley containing bag and mask, oxygen, laryngoscope, ET-tube and 
drugs like adrenaline should be present bedside before starting suctioning. 

• Change suction bottle and tube every day to avoid bacterial contamination.  

Procedure 
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• Attach appropriate size catheter to the suction tubing and insert suction catheter to sterile water. 

• Occlude the catheter completely and set pressure of 100cm of water 

• Estimate the length of the catheter to be inserted by measuring tip of the nose to tip of the ear 
lobe. 

• Gently insert the catheter of measured length to the mouth. Pinch of the tube while inserting to 
keep suctioning off. 

• Apply suction only while removing. Limit attempts to 3-5 seconds. 

• Rinse the catheter on sterile water before applying the suction and in between the attempts 

• Gently insert catheter in one nares and apply suction. Repeat on other side.  

• Insert the catheter gently upwards and back into the nares. If catheter is difficult to pass, try with 
smaller catheter. It is not necessary to pass catheter completely through the nares to clear 
secretion. Applying suctioning to external nares is sufficient. 

• Discard the catheter after single use. 

 
 

15. Lumbar puncture (Nurses are required to assist the doctors performing 

Lumbar puncture) 
Indication 

Lumbar puncture is used to confirm the diagnosis when the baby has signs suggestive of meningitis 
 
Equipments 

• Sterile gloves 
• Sterile drapes 
• Swabs or cotton-wool balls  
• Spirit and Povidone Iodine 
• Spinal needle or intravenous needle (22- to 24-gauge) 
• Appropriate collection tubes 
• Dry cotton-wool ball 
• Adhesive bandage 

 

Procedure 

Consent to be taken  

• Be prepared to resuscitate the baby using a bag and mask, if necessary. 

• Gather necessary supplies. 

• Place the baby under a radiant warmer  
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• Follow principles of infection prevention and aseptic technique  

• Position the baby: 

o Have an assistant hold the baby in a sitting position: 

o Position the baby so that the baby’s legs are straight and the back is arched  

Ensure that the baby’s neck is partially extended and not flexed towards the chest, which could 
obstruct the baby’s airway 

 

 

 

 

 

 

 

 

• Alternatively, place the baby on her/his side facing the assistant  

o Position the baby so that the baby’s back is closest to the side of the table from which the 
lumbar puncture is performed; 

o Have the assistant place one hand behind the baby’s head and neck, and place the other hand 
behind the baby’s thighs to hold the spine in a flexed position 

o Ensure that the baby’s neck is partially extended and not flexed towards the chest, which 
could obstruct the baby’s airway. 

 

 

 

 

 
• Wash hands and put on sterile gloves. 

• Prepare the skin over the area of the lumbar spine and then the remainder of the back by 
washing in an outward spiral motion with a swab or cotton-wool ball soaked in antiseptic 
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solution. First with spirit & allow it to dry, then with Povidone Iodine and allow it to dry. Then 
wipe with spirit to remove excess Iodine and allow it to dry. 

• Identify the site of the puncture between the third and fourth lumbar processes (i.e. on a line 
joining the iliac crests). 

• Remove gloves and put on another sterile glove. 

• Place sterile drapes over the baby’s body so that only the puncture site is exposed. 

• Insert the needle in the midline of the vertebrae, angled towards the baby’s umbilicus. 

• Slowly advance the needle to a depth of about 1 cm .A slight “pop” may be felt as the needle 
enters the subarachnoid space. 

• If bone is encountered, pull the needle back to just beneath the skin and reinsert the needle 
directing it slightly upward while aiming for the baby’s umbilicus. 

 

 

 
 
 
 

• Collect the cerebrospinal fluid (CSF): 
o Collect about 0.5 to 1 ml (about 10 to 20 drops) of CSF in each collection tube. 
o If CSF does not come out, rotate the needle slightly. 
o If CSF still does not come out, remove the needle and reinsert. 
o If blood comes out, the needle probably went through the spinal canal.  
o Collect enough CSF for Culture/Sensitivity. 

• After the CSF is collected, remove the needle. 

• Apply gentle pressure to the puncture site with a cotton wool ball until bleeding or leakage of 
fluid stops. 

• Apply an adhesive bandage to the site. 
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Common Equipment of Neonatal Care Unit 

Radiant warmers 
Open care system: ‘open incubator’ Microprocessor inside control panel processes the desired 
skin temperature and matches against actual temperature of the baby and sends feedback. 

Indication 
• Preterm, sick  and low birth weight babies unable to maintain temperature 
• Severe hypothermia requiring rapid warming 
 
Procedure of placing the babies on radiant warmer 
• The temperature of the room should be ≥220 C for its optimal functioning of radiant warmer 
• Clean the mattress and cover with clean linen 
• Turn on the warmer 20 min before to pre warm the linen and mattress if the baby is known to 

arrive 
• Adjust the heater according to babies temperature 

o High : If babies temperature below 360 C (if temperature below 320 C slow warming should 
be done 

o Medium: If babies temperature between 360 C-36.50 C 
o Low: If babies temperature between 36.5⁰C-37.5⁰C 

• Use manual mode initially  
• Once the baby’s temperature is between 36.5⁰C -37.5⁰C, switch on to servo/skin mode 
• Apply probe over the right hypochondrium in supine position and in flank in prone position 
• Connect skin probe to the baby’s abdomen with sticking tape.   
• Check sensor probe regularly to ensue it is in place every 2-3hours  
• Check and record the temperature every 2-3 hours and record 
• Cover probe with a reflective cover pad (foil covered foam adhesive pad), if available.  
• Change probe site once in every 24 hours 
• Do not apply probe to bruised skin and do not use fingernails to remove skin surface probes. 
• Use of cling wrap (transparent polythene) over the baby reduces insensible water losses and is 

better in VLBW (<1.5 kg) babies. 
• Temperature stability is usually with an accuracy of ± 0.5°C 
• The control and power units should be calibrated every 4-6 months and thorough servicing should 

be done annually as required.  

Radiant warmer: modes 

Manual mode: 
• Heater output increased or decreased manually.  
• Used for initial preparation of bed and for rapid warming of a severely hypothermic baby 
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• Select the desired set temperature of baby as 36.50 C.  
• In the manual mode, record baby’s axillary temperature at 30 minutes and then 2 hourly.  
• Respond to alarm immediately. Identify the fault and rectify it. 

Servo mode:  
• Heater output automatically based on skin temperature. 
• Increase in 0.5°C above the set temperature alarm is activated. 
• Problems with fever and displacement of probe 

Disinfection: 
• External surfaces cleaned daily with light detergent solution and then by an antiseptic solution 

like 2 % bacillocid or gluteraldehyde. No spirit or other organic solvent.  
• For disinfection of reusable probe, isopropyl alcohol swab.  
• Cleaned thoroughly  

o Every seventh day 
o After shifting the baby to another cot 

Advantages  
1. Easy accessibility  
2. Easy to connect the tubes of ventilated baby and do procedures  
3. Better monitoring  
4. Less risk of infection as compared to closed incubator  
5. Can be used as resuscitation trolley in the labor room  

Disadvantages  

1. More insensible water losses  
2. Not uniform heating as compared to closed system  
3. More risks of episodes of hypothermia  or hyperthermia 
4. Skin blisters 

After use 

• Clean and cover the equipment with linen cover to store properly 

Pulse Oximeter 
It is a simple, non-invasive and portable method to monitor oxygen saturation and heart rate with 
good accuracy.  

Indications 
• All sick newborn as fifth vital parameter oxygen saturation (SpO2) 
• Assessment of response to resuscitation.  
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• Titration of oxygen therapy in newborns.  
• Apnea monitor.  
• Valuable during transport of newborn. 

Situations in which pulse-oximetry does not work 
1. Hypovolemic states or low perfusion states 
2. Dyshemoglobinemias – COHb, Meth Hb  
3. Optical interference from external light sources    (phototherapy unit, fluorescent light, 

sunlight.)  

Target oxygen saturation in newborn to avoid oxygen toxicity 
• Usually       85% to 95% 
• Preterm      89% to 95% 
• <29weeks    85% to 92% 
• Avoid persistent value > 95% 

Procedure 
• Clean the probe with spirit and alcohol and let it dry 
• Switch on the pulse oximeter 
• Apply the probe to the site which is  warm  and well perfused 
• Ensure both the sides of probe are directly opposite each other 
• Secure probe in place 
• Set high and low alarms limits for saturation and heart rate (2% above and below desired limit) 
• Observer and change site every 6-8 hourly (If applied continuously) 
• Record the reading every2 hourly 
• After use switch it off. Clean the probe with spirit and keep covered if not required for any baby. 

Clean/sterilize 
Clean with spirit swab and let it dry before using on another baby. 

Complications of pulse-oximetry  

• Pressure necrosis on prolonged contact 

Infusion syringe pumps 

Indication 

• An accurate fluid infusion and drug administration  

• Continuous and controlled infusion of drugs and fluids  

• Transfusion of small volume of blood 
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Syringe infusion pumps are good to deliver small amounts of medication at steady rates. 

• This Micro-Infusion Syringe Pump uses a precision motor to inject medication and desired fluids 

into the patient. The features provided by infusion pumps are:  

o Self-Test, Self-Diagnoses when the pump is turned on the first time  

o Audible and Visual Alarms of “Near Empty”, “Complete”, “Occlusion”, and “Low Batt”  

o Wide range of compatible syringe: 20ml, 30ml, 50ml, 60ml, 100ml  

• Wide flow rate range: 0.1ml/hr-300ml in 0.1ml/hr increments 

 

 

 

 

 

Parts of syringe infusion pump 
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Procedure 
1. Pump can be used either on any horizontal surface or on the IV pole with pole clamp.  

2. Plug power cord into a wall outlet  

3. Turn the power switch on. Follow according to manual of the model. Press “Number Set Key” 
(up & down arrows) to set desired flow rate.  

4. Load syringe with medication or desired fluid. 

5. Lift up the Syringe Securing Bar and rotate right 90
o
. Place the syringe into the bed. Be sure 

to insert the nozzle into the syringe slot. 

6. Then press the release button on the plunger driver block and slide the driver blocks into 
position so that the end of the syringe plunger can be placed into the slot in the driver block.  

7. Turn the Syringe Securing Bar to the left 90 degrees to secure the syringe barrel. Make sure 
the syringe barrel is secure.  
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8. Press and hold the PURGE button to purge air from the syringe and associated tubing before 
connecting to patient.  

9.  Press “RUN” to start infusion. 

10. After use clean and store in cardboard box if not required for babies.  

 
Cleaning the pump 
1. Damp cloth soaked in soap-water used for cleansing panel 

2. Use disposal syringe and tubing 

Microcentrifuge machine 

Indication 
• To measure and monitor hematocrit (PCV) 

Procedure 
• Switch on the machine 
• Open the lid of the microcentrifuge and unscrew the cover  
• Place the capillary tube in one of the radiating grooves in the centrifuge plate so that the end of 

the tube, which is blocked with plasticine, is right up against the outside edge of the plate. Many 
capillary tubes can be centrifuged (spun) at the same time if needed. The capillary tube must be 
balanced by another tube (filled with water if necessary) placed in the groove opposite it.  

• Replace the cover and screw it tightly closed.  
• Close the lid.  
• Set the timer for 5 minutes.  
• Switch the microcentrifuge on. Tubes are centrifuged at 12000 rpm.  
• After 5 minutes the microcentrifuge will automatically switch off. 
• Allow it to stop.  
• When the microcentrifuge has stopped completely, open the lid, unscrew the cover and remove 

the spun capillary tube.  

Cleaning 
• Wear gloves to clean the grid where capillary are kept with wet cloth 
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Phototherapy  

 
Jaundiced babies have high levels of bilirubin in blood. Phototherapy involves exposure of the skin of 
the jaundiced baby to blue light of wave length 450-460nm. The light converts bilirubin to water 
soluble nontoxic forms which are easily excreted. 

Indication 
• Babies having hyperbilirubinemia  

Procedure 
• Babies kept naked for larger surface area exposure. With cover of eyes  and gonads 
• Continue frequent breast feeding 
• After each feed or 2 hourly change position of the baby 
• Monitor temperature of baby every two hour 
• Record weight daily 
• Distance between surface of the baby and light source is kept about 45 cm. 
• Flux decreases with increasing age of light source so it should be changed every 2000 hrs of use. 
• Monitor bilirubin level at least once in 24 hrs 
• Repeat bilirubin level after 24 hour of discontinuation of phototherapy.  
• After use always clean with mild detergent and dry. Keep covered with linen if not in use. 

Complications 
• Diarrhea 
• Dehydration 
• Hypothermia/hyperthermia 
• Bronze baby syndrome if phototherapy is given in the presence of conjugated hyperbilirubinemia 
• Skin rashes 
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Monitoring Chart of all sick neonates 
 
 

  
 Hours: From starting point  to 36 hours 

Parameter in  
hours 

Start 2  4  6  8  10  12 
 

16  20  24  28  32  36 

Temp              
HR              
RR              
SpO2              
MBP              
Urine output 
8 hrly 
(ml/kg/hr) 

             

Downe score              
Blood glucose              
Electrolytes              
S.Calcium              
BUN              
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