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(2.4 million neonatal deaths/year)
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Causes of neonatal mortality

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






Chawanpaiboon S, Lancet 2019



85%



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




Doglioni N. J Pediatr 2014




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

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



SURVIVAL RATE (infants with BW< 1000 g)
NICU, Pediatric Dpt. Padua University
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Outcome of Extremely Preterm Infants

Myrhaug HT, Pediatrics 2019



Survival

Myrhaug HT, Pediatrics 2019



Neurodevelopmental impairment

Myrhaug HT, Pediatrics 2019



* 50% (95% Cl: 44%—57%) of extremely preterm children
are free of serious disability at 11 years of age

DISABILITY
* Boys vs. girls: OR: 1.8 [95% Cl: 1.0 -3.1])
 Bornat 23 or 24 wks vs. 25 wks: OR: 1.8 [95% CI: 1.0 —3.1]

Johnson S, Pediatrics 2009



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, sSROP rate. |, 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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Fig. 1 Major neonatal morbidity or mortality as a function of weight for gestational age percentile. Incidence of major neonatal morbidity
or mortality by weight for gestational age percentile among 4,771 early preterm (<32 weeks’ gestation) infants after stratifying by gestational age.

Minor KC. J Perinatol 2022



Preterm-born individuals

Cognitive scores:

IJUGR/SGA vs AGA

Sacchi C. JAMA Pediatr 2020



Term-born individuals

Cognitive scores:

IJUGR/SGA vs AGA

Sacchi C. JAMA Pediatr 2020



Luyckx VA, Seminars in Nephrol 2017



Glomerular count in relation to gestational age

Rodriguez MM. Pediatr Dev Pathol 2004



43 studies

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

Markopoulou P. J Pediatr 2019
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Country Year of Participant %
Author of origin publication sex OR (95% CI) Weight
Albuminuria J :
Haysom Australia NA M&F 0.95 (0.21, 4.37)" 6.27
Ramirez" Singapore 2001 M&F - 2.09 (0.46,9.56)"  6.31
Rudberg Sweden 1998 M&F — 2.77 (0.77, 9.95)" 8.29
Vasarhelyi  Hungary 2000 M&F . 0.71 (0.20, 2.55)" 8.35
Yudkin' UK 2001 M&F - > 3.10 (0.87, 10.98)"*  8.42
Nelson USA 1998 M&F —- 2.30(0.73,7.27)"  9.68
Painter’ Netherlands 2005 M&F ———e— 3.22 (1.35, 7.69)" 13.95
Hoy Australia 1999 M&F —_— 2.82(1.26,6.31)" 1526
Fagerudd®  Finland 2006 M&F —— 099(061.1.61)" 2347
Subtotal (I-squared = 35.1%, p = 0.1) <> 181(1:8,277) 100.00
I
ESKD '
Dyck Canada 2003 M&F . p— 1.62 (0.88, 2.97)" 8.22
Fan USA 2006 M&F —_— 1.56 (1.02,2.39)"  16.69
Vikse Norway 2008 M&F — 2.00(1.41,2.83)" 2519
Lackland USA 2000 M&F — 1.40 (1.09, 1.79)* 49,90 - 1
Subbotl (6cumeed = G0, b = 04) S e o 31 relevant cohort or case-control studies
I
Low eGFR and other CKD :
Al Salmi® Australia 2007 M&F e 3.66 (1.80, 7.43)" 8.96
Hallan® Norway 2008 Females —— 1.08 (0.55, 2.12)* 9.39
Hallan® Norway 2008 Males —1—0— 2.35 (1.30, 4.24)* 10.43
Al Sam®  Australia 2007 Males | —— 3.40 (2.13, 5.42) 1215
Al Salmi® Australia 2007 Females -f'.'— 2.04 (1.45, 2.88)" 13.88
Poulter” UK NA Females —— 1.31(0.97, 1.76)"  14.51
u* USA 2008 Males —q-— 1.65 (1.24, 2.20)" 14.62
L° USA 2008 Females - 1.07 (0.92, 1.25)  16.04
Subtotal (I-squared = 83.5%, p < 0.001) <> 1.79 (1.31, 2.45) 100.00
I
Heterogeneity between groups: p = 0.4 :
Overall (l-squared = 66.3%, p < 0.001) <> 1.73 (1.4, 2.08)
NOTE: Weights are from random effects analysis :
| | | |

Figure 2. Odds ratios (ORs) and 95% confidence intervals (Cls) for risk of chronic kidney

disease (CKD) associated with low versus normal birth weight. _
White SL. Am J Kidney Dis 2009



Prematurity Low nephron CKD & hype.rtensmn
/ number (later life)
BW |
Acidosis
Hypoxia/hyperoxia

Nephrotoxic drugs White SL. Am J Kidney Dis 2009

Postnatal growth failure Markopoulou p. J Pediatr 2019
Rodriguez MM. Pediatr Dev Pathol 2004

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




PRECONCEPTIONAL
PERIOD

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

Crispi F, AJOG 2017 (modified)



Prematurity
In low-resource settings






PERINATAL LESSONS FROM THE PAST

l[D)rchury Crosse, OBE, MD (1900-1972) and the premature
aby

P M Dunn

-----------------------------------------------------------------------------------------------------------------------------------

Sorrento Prematurity Baby Unit
1929 (Birmingham, UK)

Dunn PM, ADC Fetal Neonatal Ed 2007

Figure 1 Dr Victoria Mary Crosse [1900-1972).
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PRETERM BABIES: what is our goal ?
Mortality rate:

M Birmingham, UK (1931-°46)

B 7 Developing countries (2005-'07)
96%  95%

73%

<1000 g 1001 g-1500¢g

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



Wall SN, Int J Obstet Gynecol 2009






NICU, Padua, Italy




Kangaroo Mother Care

Continuous positive airway pressure (CPAP)
Caffeine

Family involvement

Family support

New WHO Recommendations, Lancet 2022



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)



Causes of neonatal mortality

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



Multi-system Organ Injuries

Vulnerability Clinical presentation Recoverability

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

< Kidneys  +++ Acute renal failure +HE >
Lungs +++ PPHN, ALI, ARDS ++++
Liver ++ Transaminase derangement, coagulapy ++++
Heart ++ Cardiogenic shock, valvular regurgitation ++++
Heme ++ Thrombocytopenia, DIC ++++
Vascular ++ Caplillary leak, sclerema ++++

Gl tract ++ Feeding intolerance, NEC ++++




Cavallin F et al. Pediatr Nephrol 2020



Central Beira Hospital,
Beira, Mozambique



Education

Clinical practice

Knowledge



Knowledge
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Manual skills

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




Manual skills

Table. Percentage of items performed correctly on the performance evaluation (skills evaluation) immediately after
course participation (post-test)
Carlo et al' Trevisanuto et al
Overall performance evaluation 88 (9) 78 (35)
A. Initial steps 87 (11) 75 (21)
1. Indicates use of (universal) standard precautions 78 (42) 25 (41)
2. Prepares for warming 98 (12) 84 (33)
3. Prepares for positioning or for clearing airway 93 (26) 74 (39
4. Prepares for ventilation 98 (15) 84 (31)
5. Prepares medications 72 (45) 79 (35)
6. Determines need for the initial steps of resuscitation 76 (43) 90 (28)
7. Places baby on preheated radiant warmer or on mother with neck slightly extended 90 (30) 96 (18)
8. Clears mouth and nose 94 (23) 100 (0)
9. Dries the baby 98 (15) 71 (46)
10. Removes wet linen 84 (37) 61 (49
11. Slaps foot, flicks heel, or rubs back briefly 72 (45) 61 (49)
B. Ventilation 88 (12) 83 (11)
12. Chooses correct size mask or positions the bag 92 (27) 89 (31)
13. Checks the seal 86 (35) 75 (47)
14. Positions the head and applies the face mask 96 (20) 93 (26)
15. Checks for and removes secretions 92 (27) 89 (31)
16. Ventilates with mouth slightly open 79 (41) 68 (47)
17. Increases ventilation pressure 75 (44) 61 (49)
18. Ventilates 30 seconds at a rate of 40-60 times/min 87 (34) 96 (18)
19. Achieves visible rise and fall of the chest 90 (30) 79 (41)
20. Asks for help to administer chest compressions 94 (24) 75 (44)
21. Continues positive pressure ventilation 95(21) 82 (39
22. Checks the heart rate by palpation or stethoscope 85 (36) 93 (26)
23. Checks to ensure adequate chest movement 87 (34) 86 (36)
24. Coordinates ventilations and chest compressions appropriately 81(39) 93 (26)
C. Chest compressions 93 (14) 71 (19
25. Locates appropriate position on lower one-third of baby’s sternum 95 (21) 89 (31)
26. Provides firm support for baby’s back 93 (26) 79 (42
27. Uses fingertips or ring fingers or distal portion of both thumbs 94 (24) 39 (50
28. Compresses stemum approximately one-third of the anterior-posterior diameter of the chest 92 (27) 75 (44)
29. Maintains cadence of “one- and two- and three- and breathe- and..”. 92 (27) 75 (44)
Data are expressed as means (SD).

Trevisanuto D et al. J Pediatr 2010



Clinical practice




1-day

HBB course
Assessment 2
Assessment 1 Immediately after the
Basel.me_ HBB course
(50 resuscitations) (50 resuscitations)

Time

Trevisanuto D et al. PlosOne 2015




Clinical practice

Before
After

Trevisanuto D et al. PlosOne 2015



Assessment 1
Baseline
(50 resuscitations)

1-day
HBB course

6-month
High-frequency
Low-dose training

Assessment 2 Assessment 3

Immediately after the after the High-frequency
l HBB course | | ||| | Low-dose training

(50 resuscitations) (50 resuscitations)

Time

Trevisanuto D et al. PlosOne 2015



6-month high-frequency
low-dose training

Cavicchiolo ME, Neonatology 2018



Trevisanuto D et al. PlosOne 2015
Cavicchiolo ME et al. Neonatology 2018
Cavicchiolo ME et al. Resuscitation 2018



Education

—

Non-technical skills

— Clinical practice

Technical
skills

Knowledge
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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



daniele.trevisanuto@unipd.it
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