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Sammanfattning av riktlinjerna i tabellform

21+0 - 21+6 | 22+0 - 22+6 2340 - 23+6 2440 - 24+6
Transport till hogspecialiserat centrum Nej

Antenatal steroidbehandling Nej Overvags® ,. :
Antenatalt MgS0O, for neuroprotektion Nej Overvags? : :
Kejsarsnitt pa fetal indikation Nej Nej :

Neonatolog narvarande vid forlossning .
Initiering av neonatal HLR j Overvags

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning
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Alvarlig neonatalsjuklighet

IVH grade >II
ROP stage >II
Svar BPD

PVL
NEC
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Factors contributing to the pathobiology of new bronchopulmonary dysplasia
(BPD)
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*Volutrauma *DNA damage
*Barotrauma Lipid peroxidation
sAtelectotrauma *Protein oxidation
L J . X -
a8 UMEA
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F1000research. 2020 ;9:F1000 Faculty Rev-703..
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Classification of BPD Severity

BPD Classification
following Birth at <32
weeks’ Gestation

None

Mild

Moderate

Severe

Definition

Supplemental 02 < 28
days and on room air at
36 weeks PMA

Supplemental 02 > 28
days and on room air or
nasal cannula with

FiO2 0.21 at 36 weeks
PMA or discharge (if prior
to 36 weeks PMA)

Supplemental 02 > 28
days and on supplemental
02 with Fi02 > 0.21 and
<0.30 at 36 weeks PMA or
discharge (if prior to 36
weeks PMA)

Supplemental 02 > 28
days and on supplemental
02 with FiO2 = 0.30 or
non-invasive positive
pressure ventilation
(regardless of FiO2) at 36
weeks PMA or discharge
(if prior to 36 weeks PMA)
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The changing relationship between bronchopulmonary dysplasia and
cognition in very preterm infants, Brumbaug Acta Paediatrica 2018
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Premature birth

7 \

Large periventricularzone Immature vascular reactivity

with fragile angioarchitecture

Hemorrhage in vascular watershed /

7\

regions around ventricles \

Periventricularleukomalacia, Post-hemorrhagic
often seen as cysts ventriculardilatation

7\

Infection

Inflammation

Pressure changes such as
with mechanical ventilation

Blood pressure/perfusion
changes with therapeutic
interventionssuch pressors

Recovery in ventricle size; possibility of
persistent neuroarchitectural abnormalities

Post-hemorrhagic hydrocephalus
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Premature birth Maturing Retina Retinal New vessel
Vessel growth stops B Hypoxia Em— formation
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Kumar VHS. Pathogenesis and man-agement of retinopathy of prematuri-ty in premature infants.
Pediatr Neo-natal Nurs Open J. 2015; 2(2): 6
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Retinopathy of prematurity

Stage one Stage two Stage three
Optic nerve
Lens
Retina Demarcati Demarcation line New blood
on line widens and thickens  vessel growth
forming a ridge

Stage four Stage five
Partial detached Detached retina
retina
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Progress in periventricular leukomalacia.W. Deng, J. Pleasure, D. Pleasure Archives of Neurology, 2008
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Pathogenesis of periventricular leukomalacia (PVL)

Source: Arch Dis Child Fetal Neonatal Ed. 2008 Mar;93(2):F153-61. Eric Wong

Prematurity is the main risk factor for CP. Preterm infants are at risk of both intraventricular hemorrhage (IVH) and
periventricular leukomalacia (PVL). Anatomical factors, including distal arterial perfusion of watershed zones and
immature vessel autoregulation, predispose the premature brain (periventricular area) to ischemia. Cellular factors
such as cytokines, reactive oxygen species, and excitotoxicity, target the premyelinating oligodendrocytes, interfering
with myelination of white matter. Together, these factors give rise to underdevelopment of the white matter in the
periventricular area, known as periventricular leukomalacia.

Intrauterine infections may _ _ _
trigger early labour

Prematurity |<---

v v v

Intraventricular Periventricular Immature Anatomical
natomica
hemorrhage watershed zones autoregulatory factors
(IVH) mechanisms
4
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Cellular . Reactive oxygen Excitotoxicity via
factors Cytokines species glutamate

I |
y
Periventricular
leukomalacia
(PVL)
T

High risk

PVL usually gives rise to
— Risk correlated with severity of hemorrhage —>| Cerebral palsy symmetrical spastic diplegia

UMEA or quadriplegia types of CP
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From the “old NEC” to the “new NECs". Journal of Pediatric and Neonatal Individualized Medicine (JPNIM), 3(2), e030245.
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Hunter,. et al. Understanding the Susceptibility of the Premature Infant to Necrotizing Enterocolitis (NEC). Pediatr Res (2008).
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erm Infants in Sweden Study

Table 3. One-Year Survival, Major Neonatal Morbidity Among Survivors, and Survival Without Major Neonatal Morbidity

No. With Event/No. in Group (%)

Gestational Age, wk

=228 23 24 25 26b Total <27 wk
Sunvival 365 days
All infants including stillbirths 5142 (3.5) 53/183 (29) 96/191 (50) 167/250 (67) 176/245 (72)  497/1011 (49)
Live-born infants 5/51 (9.8) 53/101 (53) 96/144 (B7) 167/205 (82) 176/206 (85) 497,707 (70)
Infants admitted to neonatal intensive care unit 5/19 (26) 53/81 (65) 96/132 (73) 167/200 (84) 176/204 (86) 497/636 (78)
Survival 365 {jays with major neonatal morbidity®© e N\ e N\
Intraventricular hemorrhage grade =2 1/5 (20) 10/53 (19) 10/96 (10) 201166 (12) 9/173(5.2) 507493 (10)
Retinopathy of prematurity stage =2 4/5 (80) 33/53 (62) 45/94 (48) 54/167 (32) 33/174 (19) 169/493 (34)
Severe bronchopulmenary dysplasia 2/5 (40) 13749 (26) 27/87 (31) 45/153 (29) 26/158 (17) 113/452 (25)
Periventricular leukomalacia 0/5 (0) 5/53 (9.4) 6/96 (6.2) 9167 (5.4) 8/176 {4.5) 28/497 (5.6)
Necrotizing enterocolitis 0/5 (0) 1/53 (1.9) 9/96 (9.4) 10167 (6.0) 9/176 (5.1) 29/497 (5.8)
Survival 365 days without major neonatal morbidityd J
Live-born infants 1/51 (2) 9/101 (8.9) 307144 (21) 75/205 (37) 111/206 (54) 226/707 (32)
Sunvivors at 1 year 1/5 (20) 9/53 (17) 30/96 (31) 75167 (45) 111/176 (63) 226/497 (45)
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Table 1. Baseline Characteristics of Children Born Extremely Preterm, Begransad delning

Control Children Born at Term, and Their Parents (continued)

Children, No. (%)

Extremely
Preterm Control
(<27 wk) (37-41 wk)
Characteristic (n =441) (n=371) P Value®
Mother
Age,y
<20 10 (2.3) 1(0.3) .01
235 128 (29.0) 86 (23.2) .07
Non-Nordic land of origin 80 (18.1) 19(5.1) <.001
Primipara 259 (58.7) 181 (48.8) .01
Smoking 50 (11.3) 9(2.4) <.001
latrogenic preterm birth 119 (27.0) 0 (0)
Spontaneous preterm labor 307 (69.6) 0(0)
Education,“y
<9 38 (9.3) 11 (3.7)
10-11 28 (6.8) 22 (7.3)
12-13 141 (34.4) 81 (27.0)
14-15 102049)  66020) OO
16 46 (11.2) 67 (22.3)
217 55 (13.4) 53(17.7)
Unknown 31(7.0) 71(17.7) <.001
Father
Education,“y
<9 53 (12.9) 18 (6.1)
10-11 55 (13.4) 34 (11.5)
12-13 135(33.0) 103 (34.8)
o 14-15 76 (18.6) 49 (16.6) <.001°
8 UMEA
& UNIVERSITY 16 33(8.1) 46 (15.5)
217 57(13.9) 46 (15.5) Neurodevelopmental Outcomes Among

Unknown 32 (7.8) 75 (20.2) <.001 Extremely...,Serenius, JAMA Pediatr. 2016;
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Table 2. WISC-IV Scores of Children Born Extremely Preterm and Control Children Born at Term?®

Extremely Preterm Control Extremely Preterm vs Control
Mean Difference (95% Cl)
Variable Total No. Mean (SD) Total No. Mean (SD) Unadjusted Adjusted
FSIQ 371 83.4 367 100.3 16.9 14.2
(14.8) (11.7) (14.9-18.8) (12.1-16.3)°
Index scale score
Verbal comprehension 361 92.1 366 104.0 11.9 9.3
(14.5) (11.5) (10.0-13.8) (7.2-11.3)°
Perceptual reasoning 363 89.7 367 104.8 15.1 12.6
(14.2) (12.7) (13.2-17.5) (10.5-14.8)°
Working memory 360 78.2 367 90.7 12.5 11.0
(13.1) (11.0) (10.7-14.3) (9.1-13.0)°
Processing speed 360 85.0 367 96.9 11.9 10.8
(14.4) (12.5) (10.0-13.9) (8.6-13.0)°
Total No. No. (%) Total No. No. (%) 0dds Ratio (95% CI)
Index scale score less than the mean -2 SDs?
Verbal comprehension (<80.9) 361 85 8 13.7 9.3
(23.5) (2.2) (6.6-30.0) (4.3-20.3)°¢
Perceptual reasoning (<79.4) 363 91 10 11.9 9.0
(25.1) 2.7) (6.1-23.2) (4.5-18.3)¢
Working memory (<68.7) 360 94 10 12.6 8.2
(26.1) (2.7) (6.4-24.7) (4.1-16.7)¢
Processing speed (<72.0) 360 56 9 8.2 6.1
(15.6) (2.5) (3.9-17.6) (2.8-13.2)°¢
FSIQ disability category®-® 371 367
None (FSIQ score >88.6) 134 307
(36.1) (83.7)
- 1 [Reference] 1 [Reference]®
Mild (FSIQ score 76.9-88.5) 118 52
(31.8) (14.2)
Moderate (FSIQ score 65.2-76.8) 76 7
(20.5) (2.2) 21.2 15.6
Severe (FSIQ score <65.2) 43 1 (10.2-44.1) (7.3-33.5)°
(11.6) (0.3)

UNIVERSITY
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Uppfdljning vid 6.5ar (2004-2007)

Children, No. (%)

Outcome 22 wk 23 wk 24 wk 25 wk 26 wk All
Born alive® 51(7.2) 101 (14.3) 144 (20.4) 204 (28.9) 207 (29.3) 707 (100.0)
‘ Survivedto 1y 5 (9.8) 52 (51.5) 95 (60.0) 165 (80.9) 177 (85.5) 494 (69.9)
Death after 1 y and priorto 6.5 y 0 (0.0) 2 (3.8) 2(2.1) 1 (0.6) 3(1.7) 8 (1.6)
Lost to follow-up® 0 (0.0) 3(5.8) 5(5.3) 8 (4.8) 6 (3.4) 22 (4.5)
Declined participation® 0 (0.0) 1(1.9) 3(3.2) 7 (4.2) 10 (5.6) 23 (4.7)
Assessed at 6.5 y 5 (100) 46 (92.0) 85 (91.4) 147 (89.6) 158 (90.1) 441 (90.7)
Overall disability ( \ N\
None 0 (0.0) 10 (21.7) 22 (25.9) 48 (32.7) 79 (50.0) 159 (36.1)
Mild 2 (40.0) 10 (21.7) 29 (34.1) 54 (36.7) 39 (24.7) 134 (30.4)
Moderate 2 (40.0) 16 (34.8) 18 (21.2) 27 (18.4) 26 (16.4) 89 (19.3)
Severe 1 (20.0) 10 (21.7) 16 (18.8) 18 (12.2) 14 (8.9) 59 (13.4)
Live births? \ ) J
Known outcome at 6.5 y 51 (100) 97 (96.0) 136 (94.4) 189 (92.6) 191 (92.2) 662 (93.6)
No or mild disability 2(3.9) 20 (19.8) 51 (35.4) 102 (50.0) 118 (57.0) 293 (41.4)
Moderate disability 2 (3.9 16 (16.5) 18 (13.2) 27 (26.5) 26 (13.6) 89 (13.4)
Severe disability 1(2.0) 10 (10.3) 16 (11.8) 18 (9.5) 14 (7.3) 59 (8.9)
Severe disability or death 47 (92.1) 61 (62.9) 67 (49.3) 58 (30.7) 47 (24.6) 280 (42.3)
Unknown outcome® 0 (0.0) 4 (4.0) 8 (5.6) 15 (7.7) 16 (7.7) 45 (6.4)
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Neurodevelopmental Outcomes Among Extremely...,Serenius, JAMA Pediatr. 2016;
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30-40 barn gv22-23/ar

ANS overvag GV 22
Sectio Overvag GV 23
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Resultat EXPRESS I1

EXPRESS, EXPRESS 2,

Utfall och egenskaper

N = 7041 N = 8951

i . Fodelsevikt, gram 741 (184) 718 (176) 0.013
Overlevnaden okat
Gestationsalder, veckor 25.04 (1.27)  24.92 (1.35) 0.080
o D6d innan 18r 212 (30%) 198 (22%)  <0.001
Svar neonatal ’ i
IVH grad 3-4 94 (13%) 118 (13%) >0.9
NEC dkat ROP stage 3-5 177 (25%) 254 (28%) 0.15
PVL 35 (5.4%) 20 (2.2%) 0.001
[&NEC 27 (3.8%) 73 (8.2%) <o.oo1T

N 3 UMEA
& UNIVERSITY

Norman M, et al. Association Between Year of Birth and 1-Year Survival Among Extremely
Preterm Infants in Sweden During 2004-2007 and 2014-2016. JAMA 2019; 321:1188-99.
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Overlevnad

Overlevnad
av barn fédda fore 26 graviditetsveckor
i Sverige under aren 2018-2022.
Illustrationen visar éverlevnad
vid fédelse i olika graviditetsveckor.

Siffrorna avser éverlevnad upp
till 1 ars alder.

Overlevnaden var hogre fér barn
vars mddrar erhallit kortiko-
steroider fore forlossning och om
férlossning skett pa universitets-
sjukhus. Tillvdxthdmmade foster och
tvillingar/trillingar hade samre
chanser.

Kalla: Arsrapport 2022 fér
Neonatalvardsregistret SNQ.

229-22% veckor: 45%
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Risk for funktionshinder

6-arsuppfoljning
av dverlevande barn fédda i Sverige
2004-2007 efter 22-26 graviditets-
veckor.

Funktionshinder definierat som:

* svart (IQ <65 eller svar CP eller
blind eller dév; réda figurer)

* mattligt (IQ = 65-77 eller mattlig CP
(gar med hjélpmedel) eller
mattlig/korrigerbar synnedsattning
eller hérselnedsattning avhjalpt
med hérapparat; orangea figurer).

Prognosen férsamras av svara
komplikationer i nyféddhetsperioden
(stor hjarnblédning, svar kronisk lung-
sjukdom, infektioner, undernaring).

Kélla: EXPRESS-studien (Serenius F et
al, JAMA Pediatrics 2016).

¥ UNIVERSITY

220-2265 veckor: svart (20%) eller mattligt (40%) funktionshinder
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26°-26° veckor: svart (9%) eller mattligt (16%) funktionshinder

Begransad delning

Féraldrainformation om barn som féds fére 27gv
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Typer av funktionshinder

Kognitivt funktionshinder: svart: 11%(rod) méttllgt 19% (orange)

6%-érsuppf0l’n.ng %&%%%&%ﬁ'%& ) ,-'i RREEETERRDRER
av overlevande barn fodda i Sverige P AP AL AP SOG4 S D4
2004-2007 efter 22-26 graviditetsveckor. ' Q ¢ 50830

o1} )\ fels

Funktionshinder (definierat som mattligt
eller svart) var vanligare bland barn Cerebral pares: svar: 1,1% (rod), mattlig: 2,7% (orange)
fodda i vecka 22-23 (57%) @n bland %"-:J"‘;;">:i’"-' L2222 2222202000 00 C
barn fédda i vecka 25-26 (28%). b e

Férekomst av funktionshinder var
vanligare hos barn med svara komplika-
tioner i nyfoddhetsperioden (stor hjarn-
blédning, svar kronisk lungsjukdom, Bllnd/grav synnedsattnlng 2%, mattllg synnedsattnlng 3%
infektion, undernéring). PSP 4P Py E

Kalla: EXPRESS-studien (Serenius F et al,
JAMA Pediatrics 2016).

Doév/horapparat: 0,5%, mattlig horselnedsattning: 1,6%

UMEA
UNIVERSITY Foraldrainformation om barn som féds fére 27gv




Begransad delning

Konsensus

: dokument
+ Obstetriker 2024

Neonataloger Féraldrainfo

Mer data

PR UMEA
&> UNIVERSITY




Handlaggning av extrem fortidsbord (<v27+0)

neo.barnlakareforeningen.se
-> riktlinjer & vardprogram

-> underburenhet

sfog.se -> kunskapsstod ->
forlossning

£ UMEA
& UNIVERSITY




Begransad delning

Sammanfattning av riktlinjerna i tabellform

21+0 - 21+6 | 22+0 - 22+6 2340 - 23+6 2440 - 24+6
Transport till hogspecialiserat centrum Nej

Antenatal steroidbehandling Nej Overvags® ,. :
Antenatalt MgS0O, for neuroprotektion Nej Overvags? : :
Kejsarsnitt pa fetal indikation Nej Nej :

Neonatolog narvarande vid forlossning .
Initiering av neonatal HLR j Overvags

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning

S UMEA
¥ UNIVERSITY




Begransad delning

Transport av modern

* Outborn samre overlevnad
« Lattare att transportera moder an barn
« Kontrollera att det finns plats innan transport

. Kan vara aktuellt att barnmorska aker med i transporten

i UMEA
& UNIVERSITY




Begransad delning

Sammanfattning av riktlinjerna i tabellform

21+0-21+6 22+0-22+6  23+0-23+6  24+0-24+6

1

Transport till hégspecialiserat centrum Ja Ja Ja
‘ Antenatal steroidbehandling Overviags? Ja Ja
Antenatalt MgSO, for neuroprotektion Overvigs? Ja Ja
Kejsarsnitt pa fetal indikation ““ Overvags Ja
Neonatolog narvarande vid forlossning “ Ja Ja Ja
Initiering av neonatal HLR Overvags Ja Ja

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning

& UMEA
¥ UNIVERSITY




Begransad delning

Antenatala Steroider

Cochrane 27 studier

Barn
— Perinatal doéd RR =0.85
— Neonatal dod RR=0.78
- RDS RR=0.71
- IVH RR=0.58?
- Ej pa vikt

Mor ingen skillnad

I EXPRESS HR 0.25! 95%CI(0.5-0.43)

i UMEA
& UNIVERSITY




Begransad delning

Antenatala Steroider

 Betametasone 12mg intramuskulart
« Upprepas x1 efter 24h
. Effekt pa 2-3h

B UMEA
&> UNIVERSITY




Begransad delning

Sammanfattning av riktlinjerna i tabellform

21+0-21+6 22+0-22+6  23+0-23+6  24+0-24+6

1

Transport till hégspecialiserat centrum Ja Ja Ja
Antenatal steroidbehandling Overviags? Ja Ja
‘ Antenatalt MgSO, for neuroprotektion Overvags? Ja Ja
Kejsarsnitt pa fetal indikation ““ Overvags Ja
Neonatolog narvarande vid forlossning “ Ja Ja Ja
Initiering av neonatal HLR Overvags Ja Ja

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning

& UMEA
¥ UNIVERSITY




Begransad delning

Magnesiumsulfat (MgS04)

Neuroprotektiv effekt, stabiliserar cellmembran

Icke-kompetetiv antagonist till NMDA-receptorn

Blockerar inflodet av Ca-joner till cellen.

Kalciumkanalsblockare

Antiinflammatorisk

Antioxidativ

Vasodilaterande

i UMEA
& UNIVERSITY




Begransad delning

Magnesiumsulfat (MgS04)

« Cochrane 2024: 6 RCT, 5917 Kvinnor
CP RR 0.71, D6d+CP 0.87
NNT = 46

Mor ingen skillnad

Ges vid forvantad fortidsbord inom 1-24h

Aterupprepas efter 24h

e UMEA
& UNIVERSITY




Sammanfattning av riktlinjerna i tabellform

21+0-21+6 22+0-22+6

1

Transport till hégspecialiserat centrum Ja
Antenatal steroidbehandling Overviags?
Antenatalt MgSO, for neuroprotektion Overvigs?
‘ Kejsarsnitt pa fetal indikation ““
Neonatolog narvarande vid forlossning “ Ja
Initiering av neonatal HLR Overvags

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning

& UMEA
¥ UNIVERSITY

23+0 - 23+6

Ja

Ja

Ja
Overvags

Ja

Ja

24+0 - 24+6
Ja
Ja
Ja
Ja
Ja
Ja

Begransad delning



Begransad delning

Sectio

. EjiGV 22

e Livraddande for foster vs risk for mamman

« EXPRESS:
- D6d OR 0,4; 95% CI (0,2-0,9)
— Utv féresening OR 2,0; 95% CI (1,2-7,4)

* Mor: Korttidskomplikationer

i UMEA
& UNIVERSITY




Begransad delning

Sammanfattning av riktlinjerna i tabellform

21+0-21+6 22+0-22+6  23+0-23+6  24+0-24+6

1

Transport till hégspecialiserat centrum Ja Ja Ja
Antenatal steroidbehandling Overviags? Ja Ja
Antenatalt MgSO, for neuroprotektion Overvigs? Ja Ja
Kejsarsnitt pa fetal indikation ““ Overvags Ja
Neonatolog narvarande vid forlossning “ Ja Ja Ja
Initiering av neonatal HLR Overvags Ja Ja

Ja = Rekommenderas. Nej = Rekommenderas inte.
1S3 att kvinnan ar pa hogspecialiserat centrum vid 22+0
2Rekommenderas om planerad aktiv handlaggning

& UMEA
¥ UNIVERSITY




Begransad delning

Pa G

« SMER rundabordetsamtat

» Socialstyrelsen




Take home

Stor skillnad pa GV 22->26

Neonatala sjukdomar stor bov

Finns konsensus i Sverige

Grazon i gv 22

GIOm inte Betametasone & MgS04

Glom inte foraldrainfo

i UMEA
& UNIVERSITY

Begransad delning



