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17 Sustainable Development Goals (SDGs)



Unicef, Levels and Trends in Child Mortality, Report 2021



Unicef, Levels and Trends in Child Mortality, Report 2021



Unicef, Levels and Trends in Child Mortality, Report 2021

47%
(2.4 million neonatal deaths/year)
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Levels & Trends in Child Mortality. Report 2020. 
UNICEF, WHO, World Bank Group 

Causes of neonatal mortality





Chawanpaiboon S, Lancet 2019



85%



Gestational age: 22+0 weeks; Birth weight: 391 g



Doglioni N. J Pediatr 2014

Nam Dinh Hospital, Hanoi, November 2011



Patrick Bouvier Kennedy 
(August 7, 1963 – August 9, 1963)

Gestational age: 34 weeks
Birth weight: 2,100 g



25 25 28 29 
35 

10 

30 

50 50 50 
60 

43 

66 
58 61 

53 

70 
60 63 

84 
73 

87 85 83 83 81 
86 82 85 87 84 88 

81 

0 

20 

40 

60 

80 

100 

19
82

 

19
84

 

19
86

 

19
88

 

19
90

 

19
92

 

19
94

 

19
96

 

19
98

 

20
00

 

20
02

 

20
04

 

20
06

 

20
08

 

20
10

 

20
12

 

20
14

 

RICOVERI E SOPRAVVIVENZA NEONATI < 1001 gr. PN 
TIN PADOVA 

Ricoveri < 1001 gr Sopravvivenza 

Surfactant

Antenatal 
steroids

RICOVERI E SOPRAVVIVENZA < 1000 gr. 
TIN-PDSURVIVAL RATE (infants with BW< 1000 g)

NICU, Pediatric Dpt. Padua University

Admitted                    Survived              

?
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Outcome of Extremely Preterm Infants
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Survival



Neurodevelopmental impairment

Myrhaug HT, Pediatrics 2019



Johnson S, Pediatrics 2009

• 50% (95% CI: 44%–57%) of extremely preterm children 
are free of serious disability at 11 years of age

DISABILITY
• Boys vs. girls: OR: 1.8 [95% CI: 1.0 –3.1]) 
• Born at 23 or 24 wks vs. 25 wks: OR: 1.8 [95% CI: 1.0 –3.1]



FIGURE 3 Rates of outcomes among SGA and non-SGA infants 
by GA. A, Mortality rate. B, RDS rate. C, PDA rate. D, NEC rate. E, 
EOS rate. F, LOS rate. G, sIVH rate. H, sROP rate. I, CLD rate. The 
dashed line represents SGA infants and the solid line represents 
non-SGA infants. Note that rates for different outcomes are 
plotted on different scales.

Boghossian NS. Pediatrics 2018
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Sacchi C. JAMA Pediatr 2020

Cognitive scores:

IUGR/SGA vs AGA

Preterm-born individuals
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Cognitive scores:

IUGR/SGA vs AGA

Term-born individuals



Luyckx VA, Seminars in Nephrol 2017



Glomerular count in relation to gestational age

Rodrıguez MM. Pediatr Dev Pathol 2004 



Markopoulou P. J Pediatr 2019

Preterm adults Vs Term born adults
n. 18 295 n. 294 063

Fat mass p=.03
SBP p<.0001
DBP p<.0001
24-hour SBP p<.001
24-hour DBP p<.001
Fasting glucose p<.01
Insulin p<.002

43 studies



Figure 2. Odds ratios (ORs) and 95% confidence intervals (CIs) for risk of chronic kidney 
disease (CKD) associated with low versus normal birth weight.

White SL. Am J Kidney Dis 2009

31 relevant cohort or case-control studies



IUGR

Prematurity

LBW

Low nephron 
number 

CKD & hypertension
(later life)

White SL. Am J Kidney Dis 2009

Markopoulou p. J Pediatr 2019
Rodrıguez MM. Pediatr Dev Pathol 2004 

Luyckx VA. Lancet. 2017 
Piccoli GB. J Clin Med 2022

Acidosis
Hypoxia/hyperoxia
Nephrotoxic drugs

Postnatal growth failure



Crispi F, AJOG 2017 (modified)

Maternal health care, education, BMI, 
nutrition, IPT, Alcohol, Smoking

PRECONCEPTIONAL
PERIOD



Prematurity
in low-resource settings





Dunn PM, ADC Fetal Neonatal Ed 2007

Sorrento Prematurity Baby Unit 
1929 (Birmingham, UK)



Dunn PM, ADC Fetal Neonatal Ed, 2007



PRETERM BABIES: what is our goal ?

<1000 g 1001 g – 1500 g

Mortality rate:

7 Developing countries (2005-’07) 

Dunn PM, ADC Fetal Neonatal Ed 2007
Carlo W, Pediatrics 2010

Birmingham, UK (1931-’46)

96% 95%

62%
73%



Wall SN, Int J Obstet Gynecol 2009





NICU, Padua, Italy



New WHO Recommendations, Lancet 2022

• Kangaroo Mother Care
• Continuous positive airway pressure (CPAP)
• Caffeine
• Family involvement
• Family support



Mazumder S, Lancet 2019



Ehtesham Kabir, Bull World Health Organ 2022



Continuous positive airway pressure (CPAP)



Poletto S, Trevisanuto D, Pediatr Pulmonol 2022



Implementation of the bubble CPAP in a low-resource setting neonatal unit: 
technology is not enough

In 2019, 9 CPAP machines were introduced at Saint Camille Hospital Ouagadougou (HOSCO), Burkina Faso

Villani PE. (unpublished data)



Levels & Trends in Child Mortality. Report 2020. 
UNICEF, WHO, World Bank Group 

Causes of neonatal mortality



Multi-system Organ Injuries

Brain ++++ Apnea, hypoxia, encephalopaty +
Coma, seizures

Kidneys +++ Acute renal failure +++

Lungs +++ PPHN, ALI, ARDS ++++

Liver ++ Transaminase derangement, coagulapy ++++

Heart ++ Cardiogenic shock, valvular regurgitation ++++

Heme ++ Thrombocytopenia, DIC ++++

Vascular ++ Caplillary leak, sclerema ++++

GI tract ++ Feeding intolerance, NEC ++++

Vulnerability Clinical presentation Recoverability



Cavallin F et al. Pediatr Nephrol 2020



Central Beira Hospital, 
Beira, Mozambique



Education

Knowledge
Manual skills

Scenario

Clinical practice



Trevisanuto D et al. Pediatr Anesth 2007

Knowledge

Before After



Manual skills

Trevisanuto D et al. J Pediatr 2010Baghdad, Iraq, March 2009



Trevisanuto D et al. J Pediatr 2010

Manual skills



Clinical practice



Time

1-day
HBB course

Assessment 2
Immediately after the

HBB course
(50 resuscitations)

Assessment 1
Baseline

(50 resuscitations)

Trevisanuto D et al. PlosOne 2015



Before         
After      

Clinical practice

Trevisanuto D et al. PlosOne 2015



Time

1-day
HBB course

6-month
High-frequency

Low-dose training

Assessment 3
after the High-frequency

Low-dose training
(50 resuscitations)

Assessment 2
Immediately after the

HBB course
(50 resuscitations)

Assessment 1
Baseline

(50 resuscitations)

Trevisanuto D et al. PlosOne 2015



6-month high-frequency
low-dose training

Cavicchiolo ME, Neonatology 2018
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Education

Knowledge

Manual skills

Scenario

Clinical practice

Technical 
skills

Non-technical skills



Education

Cavicchiolo ME et al. Resuscitation 2018 



Conclusions
• 2.4 million neonates die every year (99% in middle- and low-resource settings)

• 75% of these deaths can be prevented

• 3 main causes of neonatal deaths: prematurity, asphyxia and sepsis/infections

• PTB, IUGR and LBW are well-known risk factors for neurodevelopmental impairment and 
later-life hypertension and CKD

• Programs and interventions aiming to improve the lifestyle of pregnant women, children and 
adults are important opportunities to prevent renal and cardiovascular diseases

• While the goal (neonatal health!) is the same in both high- and low-resource settings, 
interventions should be tailored according to local needs and resources

• Family involvement and support are crucial
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