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Today’s 
objectives

List the most frequent clinical conditions 
secondary to neonatal asphyxia

List

Know how to monitor the infant’s condition 
after neonatal resuscitation 

Know

Describe how to care for a newborn after 
neonatal resuscitation 

Describe

Plan for safe discharge and  follow-upPlan



DEI 53 MILIONI DI BAMBINI U5 CON DISABILITA’ 
50 MILIONI VIVONO NEI LMIC

CIRCA L’80%  DI QUESTE DISABILITA’ E’ CORRELATO  A UNA 
LESIONE CEREBRALE PERINATALE 

(ENCEFALOPATIA NEONATALE)

Krishnan V et coll.

“Need for more evidence in the prevention and management of perinatal asphyxia 

and neonatal encephalopathy in low and middle-income countries: A call for action”

Semin Fetal Neonatal Med. 2021 Oct;26(5):101271. doi: 10.1016/j.siny.2021.101271. 
Epub 2021 Jul 24.



1,2 MILIONI DI NEONATI SONO
AFFETTI DA ENCEFALOPATIA
NEONATALE

NELLA MAGGIOR PARTE DEI CASI
L’ESITO A DISTANZA
E’ LA MORTE O UNA 
NEURODISABILITA’ PERMANENTE

L’INCIDENZA E’ NEL 90%  NEI LMIC

Kurinczuk J.J., White-Koning M., 

Badawi N. Epidemiology of 

neonatal encephalopathy and 

hypoxic-ischaemic 

encephalopathy. Early Hum 

Dev. 2010;86:329–338.



Early Childhood Outcomes After Neonatal Encephalopathy in Uganda: A 

Cohort Study,2018

• Cally J. Tann, Emily L. Webb,Rachel Lassman, Julius Ssekyewa

• Margaret Sewegaba. Margaret Musoke0

Mortality by 27–30 months was 40·3% after NE and 3·8% in 
non-NE infants. Impairment-free survival occurred in 41·6% 
after NE and 98·7% of non-NE infants. Amongst NE survivors, 
29·3% had NDI including 19·0% with cerebral palsy (CP), 
commonly bilateral spastic CP (64%); 10·3% had global 
developmental delay (GDD) without CP. CP was frequently
associated with childhood seizures, vision and hearing loss
and mortality. NDI was commonly associated with 
undernutrition (44·1% Z-score < −2) and microcephaly
(32·4% Z-score < −2). Motor function scores were reduced in 
NE survivors without CP/GDD compared to non-NE infants
(median difference −8·2 (95% confidence interval; −13·0, 
−3·7)). 

In this sub-Saharan African population, death and 
neurodevelopmental disability after NE were common. CP was 
associated with sensorineural impairment, malnutrition, seizures 
and high mortality by 2 years. Early clinical parameters predicted 
impairment outcomes.

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(18)30051-8/fulltext


INCIDENZA DELL’ENCEFALOPATIA NEONATALE

HIGH INCOME  COUNTRIES    1            

LOW MIDDLE INCOME COUNTRIES  10-20

Krishnan V et coll.

“Need for more evidence in the prevention and management of perinatal asphyxia 

and neonatal encephalopathy in low and middle-income countries: A call for action”

Semin Fetal Neonatal Med. 2021 Oct;26(5):101271. doi: 10.1016/j.siny.2021.101271. 
Epub 2021 Jul 24.



Post-Resuscitation Neonatal Care

Babies who required extensive resuscitation 

should have ongoing assessment for at 

least 12-24hrs after birth

Even those who have responded 

appropriately to resuscitation may need 

further intervention to support breathing, 

achieve adequate oxygenation, avoid 

hyperthermia, mantein glucose and fluid 

balance



Post-Resuscitation Neonatal Care  

Many of the gains from successful 

neonatal resuscitation can be lost by poor 

aftercare and not attending to potential 

complications

The effective management of post-

resuscitated newborns can decrease 

neonatal mortality by 15-50%  



“The continuum of care”

The continuum of care is a core organizing principle 

for health systems that emphasizes linkages between 

health care across time and through various services

. 



Main Problems which occur in the Post-Resuscitation Period

■ Hypoglycaemia

■ Unstable body temperature 

■ Hypoxic-ischemic encephalopathy (HIE) 

■ Multisystemic Involvement: 

WHO, 2003

Martin-Ancel A. et al. J.Ped. 127:786-793, 1995



Clinical consequences of perinatal asphyxia

Brain: HI Encephalopaty

➢ Irritabilty, lethargy, deeply comatose

➢ hypotonia of proximal girdle 

muscles,lack of head control

➢ Altered sucking and swallowing

➢ Autonomic disturbances: hypotension, 

abnormal pupillary reflex

➢ seizures



Clinical consequences of perinatal asphyxia

HEART

Myocardial dysfunction resulting in heart failure and 

hypotension 

KIDNEY

Tubular damage resulting in renal failure

SIADH

GUT

Transient peristaltic impairment, NEC 

LUNG

“Shock lung”

RDS                     



MANIFESTATIONS OF ORGAN INJURY
IN TERM ASPHYXIATED INFANTS

ORGAN %OF TOTAL

CNS ONLY 0-36

CNS AND ONE OR MORE OTHER SIGNS 46-100
RENAL & CARDIAC 65%
PULMONARY & LIVER 85%

OTHER ORGANS,NO CNS 10-20

2018



clinical and biochemical monitoring

❑ RR, difficulty breathing, spO2

❑ HR, murmures, arterial pressure 

❑ Skin and mucous membranes colour, refilling time

❑ Temperature (axyllary)

❑Weight (every day)

❑ Quantity of urine

If possible:
❑ prevention/treatment of hypocalcemia

❑ Mantain adequate ventilation and perfusion



Prevent further organ damage

❑ Temperature     keep temperature in normal range (36,5-37,5°C)

❑ Hypoglicemia prevention/treatment with glucose 10% i.v. (50-60ml/kg/die)

❑ Oxygenation (SpO2 90-93%) – avoid hyperoxia

❑ Fluid restriction to avert cerebral edema + the effect of vasopressin release after hypoxia

❑ Sepsis screen to exclude in utero or during resuscitation acquired infections

❑ Start feeding with breast milk as soon as possible (sucking or gavage)

If possible:
❑ prevention/treatment of Hypocalcemia

❑ Mantain adequate ventilation and perfusion



MILD NEONATAL HIE

IRRITABILITY/HYPEREXITABILITY
INCREASED MUSCLE TONE
SUCKING PRESENT OR ONLY LIGHTLY REDUCED
NORMAL RESPIRATORY ACTIVITY OR POLYPNEA, SPORADIC APNEAS
REGULAR CARDIAC ACTIVITY AND ARTERIAL PRESSURE
UNCHANGED DIURESIS

KC & breastfeeding

resolution within 48hrs

no consequences generally



MODERATE NEONATAL HIE

HYPOREACTIVITY,LETHARGY
REDUCED SPONTANEOUS MOTILITY
SEIZURES
EPISODES OF APNEA
DIFFICULTY OF THERMOREGULATION
DIFFICULTY OF PERFUSION
CONTRACTION OF DIURESIS

Monitoring!

Reduced environmental stress

Holding 

KC if well trained staff

Fluids restriction

Adequate seizures treatment

resolution in a week

possible negative outcome



CLINICAL MONITORING

The importance 

of nurses & doctors training



managing convulsions

1) Measure blood glucose:

– If hypoglycemic, treat for hypoglycemia (<45mg/dl)

bolus 2ml/kg of 10% glucose over 5’

infuse 10% glucose according to the baby’s age

(D1 = 60ml/kg, D2= 80ml/kg,…..)

- If after 30’ glucose <45, repeat bolus

- Continue infusion until blood glucose is > 45 in two consecutive 
measurements

2) If there is no hypoglycemia or if convulsions do not stop after giving 
glucose, give Phenobarbital

– If convulsions still do not stop within 30 minutes, give another 
dose of Phenobarbital  

– Repeat two more time after 30 and 60 minutes, if necessary

3) If convulsions do not stop give calcium gluconate

WHO, 2003



SEVERE NEONATAL HIE

APATHY,COMA
ABSENT SPONTANEOUS MOTILITY
REPEATED AND RESISTENT TO THERAPY SEIZURES
RECURRENT APNEAS, RESPIRATORY COMPLICATIONS
DIFFICULTY OF THERMOREGULATION
DIFFICULTY OF PERFUSION , CARDIAC FAILURE
CONTRACTION OF DIURESIS UP TO ANURIA

Monitoring!

Reduced environmental stress

Holding 

Fluids restriction

Adequate seizures treatment

Persistent signs for more than a week

high mortality and unfavorable outcome

Palliative care

2020 Nov;226:289-293.
Death after Birth Asphyxia in the Cooling Era
Fatema Al Amrani 1, Eric Racine 2, Michael Shevell 1, Pia 
Wintermark

https://pubmed.ncbi.nlm.nih.gov/?term=Al+Amrani+F&cauthor_id=32682749
https://pubmed.ncbi.nlm.nih.gov/32682749/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Racine+E&cauthor_id=32682749
https://pubmed.ncbi.nlm.nih.gov/32682749/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Shevell+M&cauthor_id=32682749
https://pubmed.ncbi.nlm.nih.gov/32682749/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Wintermark+P&cauthor_id=32682749


HYPOXIC ISCHEMIC ENCEPHALOPATY (HIE)

In the absence of technological monitoring 

It is necessary a functionally appropriate grading of severity 

and evolution of HIE  as a clinical guide for prognosis

SARNAT’ staging system

Thompson score  



Thompson score is based on features of HIE and it can 

have a maximum (worst) score of 22. A score of 15 or 

more has shown a positive predictive.
Bhagwani DK, Sharma M, Dolker S, Kothapalli S. To Study the Correlation of Thompson 
Scoring in Predicting Early Neonatal Outcome in Post Asphyxiated Term Neonates. J Clin 
Diagn Res. 2016; 10(11): SC16–SC19.

Thompson score

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198415/


symptoms death %handicap %

• grade 1 = irritability, no seizures 0.1 0.1
• grade 2 = hypotonia, seizures 5.6 20.0
• grade 3 = coma, seizures 61.0 72.

WHO : ENC-BF

Sarnat 1976

The prognosis is good if a neonate does not progress to or remain in stage 3 and if total

duration of stage 2 is less than 5 days     
Int J Gynecol Obstet 2010

Sarnat Grade of HIE 



Developmental care, 

Neuroprotection

Ø Allow parents to stay with the 

baby and to touch him/her

Ø Nest 

Ø Change the baby’s position to 

prevent pneumonia, muscle 

contractions and bedsores

Ø Quiet environment: avoid too 

much light and noise

Ø Minimize routine procedures

Ø Prevent pain

Ø Ensure adequate pain relief



2011 Jun;48(6):445-51.

doi: 10.1007/s13312-011-0076-z. Epub 2010 Nov 30.

Whole body cooling in newborn infants with perinatal 
asphyxial encephalopathy in a low resource setting: a feasibility trial
Niranjan Thomas 1, Koshy C George, Santhanam Sridhar, Manish Kumar, Kurien Anil Kuruvilla, Atanu Kumar Jana

Objective: To determine the feasibility and safety of whole 
body cooling in newborn infants with perinatal asphyxial
encephalopathy in a low resource setting.
Design: Feasibility trial.
Setting: Tertiary care perinatal centre.

Conclusion: Whole body cooling in term infants with perinatal 
asphyxia is achievable, safe and inexpensive in a low-resource 
setting.

https://pubmed.ncbi.nlm.nih.gov/?term=Thomas+N&cauthor_id=21169643
https://pubmed.ncbi.nlm.nih.gov/21169643/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=George+KC&cauthor_id=21169643
https://pubmed.ncbi.nlm.nih.gov/?term=Sridhar+S&cauthor_id=21169643
https://pubmed.ncbi.nlm.nih.gov/?term=Kumar+M&cauthor_id=21169643
https://pubmed.ncbi.nlm.nih.gov/?term=Kuruvilla+KA&cauthor_id=21169643
https://pubmed.ncbi.nlm.nih.gov/?term=Jana+AK&cauthor_id=21169643


2021 Jul 23.

Rise and Fall of Therapeutic Hypothermia in Low-Resource Settings: 
Lessons from the HELIX Trial
Vaisakh Krishnan 1 2, Vijay Kumar 3 2, Seetha Shankaran 4, Sudhin Thayyil 5

The standard care for neonatal encephalopathy in LMIC should 
remain normothermia, with close attention to prevention of 
hyperthermia. There is no role for therapeutic hypothermia in 
LMIC as the efficacy of hypothermia is dependent on the 
population, and not merely on the level of neonatal intensive 
care facilities. Future research should explore timings and 
origins of brain injury and prevention of brain injury in LMIC, 
with a strong emphasis on academic research capacity building 
and patient and public engagement.

https://pubmed.ncbi.nlm.nih.gov/?term=Krishnan+V&cauthor_id=34297336
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Kumar+V&cauthor_id=34297336
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Shankaran+S&cauthor_id=34297336
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Thayyil+S&cauthor_id=34297336
https://pubmed.ncbi.nlm.nih.gov/34297336/#affiliation-5


We suggest a moderated response to the HELIX trial results. We still 

do not understand everything about perinatal asphyxia and HIE, and 

it is premature to dismiss a potentially beneficial therapy based on 

the results of a single study conducted in a population and context 

very different from our own

TH should not be regarded as a standard of care, but should be used 

in referral hospitals and according to strict protocols

In conclusion, although the results of the HELIX trial are concerning 

and highlight the need for caution, we do not support the notion of 

abandoning the use of TH in SA

Editorial

2021 Dec 2;111(12):1168-1169.

doi: 10.7196/SAMJ.2021.v111i12.16180.

Therapeutic hypothermia for neonatal hypoxic ischaemic encephalopathy
should not be discontinued in low- and middle-income countries
D E Ballot 1, T D Ramdin, R M Bandini, F Nakwa, S Velaphi, M Coetzee, K Masemola, G J D Kali, A R Horn, S Pillay, J Van Rensburg, M S Pepper

https://pubmed.ncbi.nlm.nih.gov/?term=Ballot+DE&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/34949301/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Ramdin+TD&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Bandini+RM&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Nakwa+F&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Velaphi+S&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Coetzee+M&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Masemola+K&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Kali+GJD&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Horn+AR&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Pillay+S&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Rensburg+J&cauthor_id=34949301
https://pubmed.ncbi.nlm.nih.gov/?term=Pepper+MS&cauthor_id=34949301


Aims: This structured review aimed to discuss the existing literature on therapeutic hypothermia

for moderate to severe neonatal encephalopathy exclusively in low- and middle-income countries 

(LMICs).

Methods: Medline, Embase, CINHAL and Cochrane Registry were searched for original papers 

with therapeutic hypothermia (TH) for treating neonatal encephalopathy in LMIC

with no language restrictions. The search identified 1413 papers from 1990 to 31 August 2021.

Results: Twenty-one original papers were included after duplicates removal

and full-text screening in the final review. Fourteen randomized control studies

and seven non-randomized studies were discussed with various modes of cooling

(servo-controlled, phase changing material, traditional methods), complications during cooling,

mortality and long-term neurodevelopmental assessment.

Although there is sufficient evidence in LMIC favouring cooling for the reduction in mortality

and improving the neurodevelopmental outcomes, nonetheless these studies were widely

heterogeneous in terms of method of cooling, tools for assessing developmental outcomes,

age at assessment and variations in neuroimaging tools and reporting.

Conclusion: Therapeutic hypothermia is beneficial in LMICs with low certainty of evidence 

in reducing mortality and improving neurodevelopmental outcomes

2022 Feb 3;68(2):fmac016.

doi: 10.1093/tropej/fmac016.

Therapeutic Hypothermia for Neonatal Encephalopathy 
in Low- and Middle-Income Countries: A Literature Review
Shivashankar Diggikar 1, Roshani Krishnegowda 2

https://pubmed.ncbi.nlm.nih.gov/?term=Diggikar+S&cauthor_id=35191983
https://pubmed.ncbi.nlm.nih.gov/35191983/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Krishnegowda+R&cauthor_id=35191983
https://pubmed.ncbi.nlm.nih.gov/35191983/#affiliation-2




Preparation for discharge

■ Teach the mother how to: keep her baby warm, breastfeed on 
demand and keep the cord dry and clean and to give medicines if 
needed.

■ Train the family to recognize the “Danger Signs ”

■ Together with the mother develop a baby care plan 

■ Provide the mother with all the necessary medications or 
prescriptions for treatment at home

■ Plan the next visit not later than 7 days after discharge

■ Home visits?

■ Plan the specialist follow-up

WHO, 2003



barriers
Shortage of staff

Lack of cultural and economic support 
Lack of knowledge on developmental neurology

Travel difficulties
Poorly communication between the hospital and the village

No rehabilitation services



actions
Favorites

share
•

•

2021 Nov;63(11):1327-1336.

Epidemiology of cerebral palsy in low- and middle-income countries: preliminary findings 
from an international multi-centre cerebral palsy register
Israt Jahan 1 2 3, Mohammad Muhit 1 2, Denny Hardianto 4, Francis Laryea 5, Amir Banjara Chhetri 6, Hayley Smithers-Sheedy 7 8, Sarah McIntyre 8, Nadia Badawi 7 8, Gulam Khandaker 1 2 3 7 9

Results: Between January 2015 and May 2019, 2664 children were recruited from Bangladesh, Nepal, Indonesia, 
and Ghana (mean age [SD] at assessment: 7y 8mo [4y 8mo], 95% confidence interval 7y 6mo-7y 11mo; male 
[n=1615] 60.6%, female [n=1049] 39.4%). Overall, 86.6% children acquired CP prenatally and perinatally 
(e.g.preterm birth, birth asphyxia, neonatal encephalopathy). Median age at CP diagnosis was 3 years. Moreover, 
79.2% children had spastic CP and 73.3% were classified in Gross Motor Function Classification System levels III to 
V. Notably, 47.3% of children never received rehabilitation services (median age at receiving rehabilitation 
services was 3y; 12.7% received assistive devices) and 75.6% of school-age children had no access to education.

Interpretation: Population-based data show that the proportion of severe cases of CP is 
very high in LMICs. Children with CP in LMICs lack access to rehabilitation and educational 
services and a large proportion of children have potentially preventable risk factors, for 
example, birth asphyxia and neonatal infections. Delayed diagnosis, severe motor 
impairments, and lack of rehabilitation in most children call for urgent action to identify 
preventive opportunities and promote early diagnosis and intervention for children with 
CP in LMICs. What this paper adds The proportion of severe cases of cerebral palsy (CP) is 
very high in rural low- and middle-income countries (LMICs). Children with CP in LMICs 
lack access to rehabilitation and educational services.

https://pu
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THM:
❑ The  resuscitation has te be followed by careful monitoring        

and assistance before the discharge

❑ The multiorgans involvement (not only the brain!) has to be 

considered

❑ Grading and severity of HIE

❑ Timely and proper seizures therapy

❑ Normothermia is better than hypothermia

❑ Environmental care

❑ «Zero separation» infant/parents (family centered care)

❑ Post discharge plan


