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THistory of Steroid Used in Preterm Birth

P o

Graham Liggins Liggins & Howie

b

1960 1972

Graham Liggins was investigating factors involved Landmark study
in the initiation of labor in a sheep model. His A controlled trial of
hypothesis was that the fetus produces substances
that trigger labor, possibly steroid hormones. In :
postmortem analyses, Liggins incidentally found reatment 'for P reve'ntlon of
that preterm lambs exposed to corticosteroids had the respiratory distress
structurally more mature lungs than expected, and syndrome in premature At
were also viable at an earlier gestational age and infants. Pediatrics &
had less severe respiratory distress at birth. 1970:50:515-25.
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Pathways for corticosteroids in lung maturity

Embryonic period | Fetal Period ) Birth and postnatal growth

Cardiovascular system: HPA Axis Weeks~3-7 Weeks 7-17 Weeks 17-27 Weeks 27-36 Weeks 36- ~ 7-10 years
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The affect of in-utero use of corticosteroids in preterm neonates

Respiratory distress syndrome (RDS)
Intraventricular hemorrhage

Necrotic enterocolitis (NE)

Perinatal mortality

Betamethasone: 12mg IM in 2 doses with 24 hours difference
Dexamethasone: émg IM in 4 doses with 12 hours difference




Meta-analysis: corticosteroids and neurodevelopment

Neurodevelopmental Outcome After

a Single Course of Antenatal Steroids in
Children Born Preterm

A Systematic Review and Meta-analysis

Alexandros Sotiriadis, Mp, D, Alexandra Tsiami, Mp, Stefania Papatheodorou, MD, PhD,
Ahmet A. Baschat, mp, PhD, Kosmas Sarafidis, Mp, PiD, and George Makrydimas, MD, PhD

Mainly non-randomized trials

RR 0.68
RR 0.83

Cerebral palsy

PDI <70

RR 0.79

Severe disability

Healthy survival RR 1.18

Courtesy of A. Sotiriadis NeOnateS bOrn <34 WeekS



RCOG guidelines: Corticosteroid Use in Pregnancy

2410 - 3476 wks

Elective Cesarean Section until 38"° wks

IUGR: 24%0 - 356 wks

Repeat dose: only 1f the first dose <26wks
Attention: Tuberculosis or inflammatory conditions

Gestational diabetes: Increased insulin doses




ACOG guidelines for corticosteroid use

24*0 - 336 wks: if delivery is imminent in the next 7 days

34*0- 36"%wks (Late preterm): If childbirth is imminent in the next
7 days and no corticosteroids have been administered until then

NO 1n chorioamnonitis, severe preeclampsia & emergency

Repeat dose <34wks: YES, 1f childbirth is imminent in the next 7
days and the previous corticosteroid regimen had been given for >
14 days

Repeat dose in pPROM: Inadequate data




SOGC: Antenatal Corticosteroid Therapy for
Improving Neonatal Outcomes

Administer 1f medically indicated delivery planned within 7 days

Do NOT administer in absence of cervical dilation/change or in the
absence of regular contractions

Administer at the time of diagnosis of pPROM

Administer 1n cases of significant antepartum hemorrhage with a high
risk of delivery within 7 days

Administer 1n cases of asymptomatic vasa previa or placenta previa with
a high risk of delivery within 7 days

Do NOT administer rescue dose or course routinely




Table 7. Summary table of recommendations for agents, dosage and regimens

Recommendation when gestational age criteria for antenatal corticosteroid Level of Strength of
Agents, dosage, and regimens therapy are met evidence  recommendation
Agents and dosage 2 x 12 mg doses of betamethasone IM, 24 hours apart Moderate  Strong
or
4 x 6 mg doses of dexamethasone IM, 12 hours apart
Timing of antenatal Administer if medically indicated delivery planned within 7 days Low Strong
corticosteroid initiation Administer if woman is in spontaneous preterm labour (ie, regular uterine ~ Low Strong
contractions associated with significant cervical dilation or significant
cervical change on repeated examination)
Do not administer in absence of cervical dilation/change or in the absencs Low Strong
of regular contractions
Administer at the time of diagnosis of preterm premature rupture of Low Strong
membranes
Administer in cases of significant antepartum hemorrhage with a high risk Low Strong
of delivery within 7 days
Administer in cases of asymptomatic vasa previa or placenta previa withg  Low Strong
high risk of delivery within 7 days
Do not administer prior to transfer unless a diagnosis of preterm labour Low Strong
has been firmly established
Repeated dose or course Consider cancellation of a second dose if the risk of preterm delivery Low Strong
decreases significantly following administration of the first dose
After cancellation, consider administration of 1 dose or 1 course if a high
risk of preterm birth arises, taking into account gestational age and time
interval since the first course
Do not administer rescue dose or course routinely Moderate  Conditional

Gestational age and time interval since the first course of antenatal

corticosteroid therapy (at least 14 days) should be taken into account
"A’SINgIE rescue course may be adminisiered aiter risks and beneiis are
discussed with the woman

IM: intramuscularty.

SOGC:
Antenatal
Corticosteroid
Therapy for
Improving
Neonatal
Outcomes



Figure 1. Summary of the evidence.

OR 0.48 RR 0.71
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Figure 2. Summary of the evidence (agents, dosage, and target timing). Note: the same
recommendation applles to women with muitifetal pregnancles, pre-gestational or ges-
tational dlabetes, obesity, or growth-restricted fetuses. See the text for further detalls.

If high risk of delivery within 7 days given

p Planned delivery

P Regular uterine contractions
with cervical dilatation/significant cervical change
on repeated examination

P Preterm premature rupture of membranes .
Antepartum hemorrhage S O G C .

Vasa previa or placenta previa

Antenatal

Latency] 2d-6d Delivery CortICOSterOId Use
In Pregnancy

betamethasone
OR
dexamethasone

one rescue course may be considered
if woman remains undelivered

S ) (NOT ROUTINELY)

> No gestational diabetes screening

If pregestational or gestational diabetes:
P Monitor of maternal blood glucose levels

BET: betamethasone: DEX: dexamethasone.




* Continuous, scheduled doses are not recommended (max 2)

* The first dose of the regimen, even it can not be completed
* The greatest benefit is 2-7 days after the first dose




All guidelines agree in the administration of

corticosteroids up to gestational age =34 71.4%

weeks 34-36 weeks’
gestation
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When to administer corticosteroids?

A 4

< 22 weeks

v

A4

23-34 weeks

v

> 34 weeks

* Reasonable if
delivery in the next 7
days is anticipated

* Unlikely to
significantly improve
lung function

* Survive with severe
impairment

* Recommend to all
pregnant woman who

will deliver within the
next 7 days

+ Significantly reduce
risk of RDS, IVH,
neonatal death

* Reduction perinatal
mortality at 23 weeks

v

* Controversial

* Inconsitent data
of efficay

* No data about
long term safety
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Newborn complications by gestational week on delivery by eligibility
and reason for ineligibility for antenatal steroids among

late preterm deliveries

34 wk 35 wk 36 wk

Eligible Ineligible, Ineligible, Eligible Ineligible, Ineligible, Eligible Ineligible, Ineligible,
Gestational week on N—= steroids® c/d" N= steroids® c/d" N—=  steroids® c/d"

% % % % % % % % %
Newbom respiratory 241 1139 35.0 14.9 7.4 15.4 5.5 49 17.0
complications
Resuscitation at delivery 16.5 | 118 20.0 11.6 8.7 7.7 7.3 6.3 22.6
Glucose instability 7.9 4.8 20.0 5.2 6.0 23.1 3.7 0.7 17.0
NICU admission 87.0 | 96.3 85.0 451 |} 61.7 65.4 20.1 27.8 47.2
NICU, neonatal intensive care unit.
* Ineligible for late preterm steroids due to prior receipt of antenatal steroids in this pregnancy; Ilnﬁligihle dug to prepregnancy chorioamnionitis or diabetes.
Souter et al. Potential impact of late preterm antenatal steroid guidelines, Am J Obstet {?}?rﬂ;ui’fl’ﬂi




* (Careful consideration of which pregnancies should receive
late preterm antenatal steroids

* How to identify these pregnancies is important to optimize benefits and
mitigate potential risks of this intervention.




Antenatal corticosteroids beyond 34 weeks gestation:

What do we do now?

Studies comparing the use of antenatal corticosteroids for late preterm infants at risk of preterm delivery

Neonatal Respiratory
Antenatal intensive care distress Transient tachypnea  Respiratory
Authors Treatment, n Control, n corficosieroid used Deaths, % admission, % syndrome, % of newbom infant, % morbidity, % |Hypoglycemia, %
Balci, et al 2010y ™ 5 5 Betamethasone: None Only reported as % vs 16% Did not report Did not report | Did not report
Yes 12mg = 1 dose reported respistory distress  (P=.046)
24 hr bafore delivery syndmme with
admisson
Poro et d (2011)" 143 130 Betamethasone: 0wvs2" 33vs 3% 1vs1 24vs22 25vs23 Mws?™
No 12 mg x 2 doses, (P=54 (P=.TT) (P=69)
24 hr apant
Ramadan et & 74 22 Betamethasone: Ovs1” 27wvs19 81w 68 81vs68 176vs154 203w 109
(2016)" NO 12 mg x 2 doses, (P=.14) (P=70) (P=.70) (P=86) (P=.04)
24 hr apant
Gyamfi-Bamerman 1427 1400 Betamethasone: 0.1vs0 418vs 449 55w 64 6.7vs99 (P<) N6vs144 240w 150
(2016)™ Yes 12mg x 2 doses, (P=50) (P=.09) (P=236) (P=02) (P<.0)
24 hr apart

* Nt signtionn s noprobeb Yy il e reportedt. ® Frimany outoome for s study waes defied by any of the foll win g ooou menoes wehin 72 hours afer birh: continuous postive awary pressane o high fow na sl connufafor ot st 2 oon 1 nuou s hou s, suppl emental
oygen wih a fraction of sl red coygen of >0 30 for of least 4 cotinuous hours, me chanioal verdlation. s bich o neonatal deah, o he nesd T estracorp onesl maesmbnan @ oo enadion

Kamath-Payme Antenatd omicondroids beyord 34 waeks, A J Obstet Gymead 2006




The association of antenatal corticosteroids with
neonatal hypoglycemia and hyperbilirubinemia

* Of 6675 preterm deliveries, in neonates exposed to antenatal
betamethasone were observed significantly higher rates of:

—neonatal hypoglycemia (5.7% versus 4.2%, p<0.05)

—hyperbilirubinemia (45.9% versus 24.1%, p<<0.05)

* Controlling for potential confounders including gestational age,
these findings persisted with betamethasone-exposed neonates
1.6 times more likely to have hypoglycemia and 3.2 times more
likely to have hyperbilirubinemia



https://www.ncbi.nlm.nih.gov/pubmed/?term=Pettit%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=23927067
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Antenatal steroids and neonatal hypoglycemia

Early Preterm

Late Preterm

* Early preterm (23-33 6/7 wks): 264

» Late preterm (34-36 6/7 wks): 104

* Steroid administration to delivery,
(7.9 vs 9.5 days, p.0.12)

Table: Maternal glucose and neonatal hypoglycemia

Maternal Blood Glucose Neonatal hypoglycemia | No neonatal hypoglycemia P
24h after steroids (n=137)
MeantSD 14568 +508 1338 +£401 0.19
Median (IQR) 135.5 (123.0, 160.5) 121.0 (111.0. 144.0)
48h after steroids(n=90)
MeantSD 1199 £ 341 1243 £33.0 0.64
Median (IQR) 108.5 (99.0, 134.0) 114.5 (104, 142.0)
At Delivery (n=100)
MeantSD 105.3 +36.0 1069 £ 37.2 0.76
Median (IQR) 100.0 (88.0, 114.0) 103.0 (0.0, 118.0)

SD=standard deviation; IQR=interquartile range




Neonatal corticosteroid therapy affects
growth patterns in early infancy

Weight Males * Growth velocity curves of
corticosteroids treated neonates
showed a delay in time

They had decreased absolute growth
amethasone velocities during and shortly after
treatment and the first two months,
followed by an increase in growth
velocity 1n the following months.
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Fig3. Growth velocity for weight separate for boys in DEX (blue line), HC (red line) and untreated infants (black line). Note that age is on a logarithmic scale and
reflects the midpoint of successi [

t of successive measurements, centered at one month of age.




The N EW ENGLAN D
JOURINAL of MEDICIN E

ESTABLISHED IN 1812 APRIL 7, 2016

Antenatal Betamethasone for Women at Risk
for Late Preterm Delive

24,133 Patients were assessed for eligibility

21,302 Were excluded
19,587 Did not meet eligibility
criteria
6074 Did not meet inclusion criteria
6203 Were expecting delivery in <24 hr
3269 Received glucocorticoids previously
for fetal lung maturity
853 Had a fetus with a major anomaly
1056 Had uncertain gestational dating
990 Had pregestational diabetes
1142 Met other exclusion criteria
1,535 Declined to participate
180 Were denied inclusion by their physician

2831 Underwent randomization

J

1429 Were assigned to receive betamethasone 1402 Were assigned to receive placebo
860 Received 2 doses 826 Received 2 doses
568 Received 1 dose 571 Received 1 dose
540 Delivered before second dose 543 Delivered before second dose
13 Declined second dose 14 Declined second dose
10 Did not return for second dose 13 Did not return for second dose
3 Had staff error 1 Had staff error
1 Had trial suspended 5 Did not receive assigned medication
1 Received open-label betamethasone 1Was in active labor or delivery
as second dose 3 Declined to participate
1Did not receive assigned medication 1 Received open-label betamethasone as
owing to active labor or delivery first dose

2 Were lost to follow-up 2 Were lost to follow-up

1427 Were included in the analysis 1400 Were induded in the analysis

Figure 1. Screening, Enrollment, Randomization, and Follow-up.




The N EW ENGLAN D
JOURNAL of MEDICIN E

ESTABLISHED IN 1812 APRIL 7, 2016 VOL. 374 NO. 14

Antenatal Betamethasone for Women at Risk
for Late Preterm Delive

Table 2. Neonatal Respiratory Outcomes.*

Betamethasone Placebo Relative Risk
Outcome (N=1427) (N=1400) (95% Cl) P Value

no. (%)

Need for resuscitation at birthf 206 (14.5) 260 (18.7) 0.78 (0.66-0.92) 0.003

Hypoglycemia — no. (%) 343 (24.0) 210 (15.0) 160 (1.37-1.87) I

Transient tachypnea of the newborn 95 (6.7) 138 (9.9) 0.68 (0.53-0.87) 0.002 I

Apnea 33 (2.3) 37 (2.6) 0.88 (0.55-1.39) 0.57

Mechanical ventilation 34 (2.4) 43 (3.1) 0.78 (0.50-1.21) 0.26 I

Respiratory distress syndrome 79 (5.5) 89 (6.4) 0.87 (0.65-1.17) 0.36




Summary of studies regarding antenatal corticosteroid therapy
between 34*0 - 36*° weeks of gestation

Studies No. of patients Effect

No treatment RR Absolute
(or placebo) (95% CI) (95% CI) Certainty Importance

No. of studies
3 RCT 6/1658 (0.4%) 6/1638 (0.4%) RR 1.03 Critical
(0.29-3.67) | (from 3 fewer to 10 more)

Hypoglycemia
3 R

1901 (5.4%) 202/1882 (10.7%) RR 0.71 31 fewer per 1000 Important
(0.56-0.91) from 10 fewer to 47 fewer Moderate

CcT 20/1604 (1.2%)  35/1598 (2.2%)  RR0.57 |9 fewer per 1000 @oa@( () Important
(0.33-0.99) | (from O fewer to 15 fewer) Low

CT 367/1666 (22.0%) 222/1628 (13.6%) RR 1.62 85 more per 1000 @@@O Important
(1.39-1.88) | (from 53 more to 120 more Moderate

RCT: randomized controlled trial.

Based on data from Roberts et al.?” and additional information from original studies.




* The balance of benefits and risks supports routine antenatal

corticosteroid at 34 *9- 34 * 6 weeks
* Does not support routine antenatal corticosteroid therapy
at 35 *9- 35 *6 and especially at 36 *°- 36 *° weeks
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Survival & Major morbidity in extremly premature infants

23 24 25 27

=== Overall survival - Resuscitation attempted Any major morbidity




Figure C3.2 Infant mortality at and after 22 and 24 weeks in 2015

glum (122 240)
Bulgaria, 2014 (67 585) 15
Czech Republic (110 764)
Denmark (57 677)
Germany (737 575)
Estonia (13 907)

ireland (65 623) 24

Greece (91 847) 40
spain (420 283) 27
France (760 421)
Croatla (37 252)
Italy (484 777)
Cyprus (9,394)
Latvia (21 720)
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Luxembourg (6,832) 23
Hungary (91 680)
Malta (4,435)
Netherlands (168 425)
Austria (83 607)
Poland, 2014 (375 647)
Portugal (85 762)
Romania (201 023) oA 14
Slovenia (20 273)
slovakia (55 615)
FAinland (55 588)
Sweden, 2014 (115 246)

United Kingdom

UK: Scotland (54 288)
UK: Northern Ireland (24 462)
Iceland (4,088)

Norway (59 711)

l Switzerland, 2014 (84 891)

Rate per 1000 live births

IMR2 22 weeks

B MR: 23 weeks

NOTE: Dats are cohort data when avalisble (Beighem, Denmark, Estonia, Croatis, Cyprus, Latvia, Malta, Ausiria Sioventa, Finland, Nortem Irefand, lcefand, Norway, England
and Wales, and Switzertand) or anmesl rates when cohort data were not avaliable (Buigarts, Czech Republic, Germany, Iretand, Greece, Spain, France, ialy, Lithusnia,
Luxembourg, Hengary, Nethertands, Pofand, Portugal, Romanta, Scotiand, Siovakia, and Sweden).




No. of Guidelines

No. of Guidelines

Guidelines for neonatal Baf@ in extreme preterm deliveries
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NICHD
Extremely Preterm Birth Outcome Data

Based on the following characteristics:

Gestational Age (Best Obstetric Estimate in Completed Weeks).22 weeks
Birth Weight:550 grams
Sex:Female
Singleton Birth:Yes
Antenatal Corticosteroids:Yes

Estimated outcomes* for infants in the NRN sample are as follows:

Outcomes

Survival Without Profound Neurodevelopmental Impairment

Enter the characteristics below.

Gestational Age (Best Obstetric Estimate in Completed N
Weeks): l Setect 'l
Birth Weight (407 Grams to 1,000 Grams): grams
Sex: “yFemale " Male
Singleton Birth: Yes )No
Antenatal Corticosteroids (Within Seven Days Before . yas ~ No
Delivery):

View Outcome Estimates

Back to main page

Survival Without Moderate to Severe Neurodevelopmental
Impairment

I Death or Profound Neurodevelopmental Impairment _ I
QL L —

derate to Severe Neurodevelopmental Impairment




TABLE 3
General guidance regarding obstetric interventions for threatened and imminent periviable birth by
best estimate of gestational age®

20 0/7 weeks to 22 0/7 weeks to 23 0/7 weeks to | 24 0/7 weeks to 25 0/7 weeks to
21 6/7 weeks 22 6/7 weeks 23 6/7 weeks 24 6/7 weeks 25 6/7 weeks

Neonatal assessment for resuscitation® Not recommended 1A J Consider 2B Consider 2B Recommended 1B JRe
Antenatal corticosteroids Not recommended 1A | Not recommended 1& Consider 2B Recommended 1B JRe

Tocolysis for preterm labor to allow for Not recommended 1A | Not recommended 14 Consider 2B Recommended 1B
antenatal corticosteroid administration

Magnesium sulfate for neuroprotection Not recommended 1A | Not recommended 14 Consider 2B Recommended 1B

Antibiotics to prolong latency during  Consider 2C Consider 2C Consider 28 Recommended 1B e

expectant management of preterm
PROM if delivery is not considered
imminent

Intrapartum antibictics for group B Not recommended 1A | Not recommended 1§ Consider 2B Recommended 1B

streptococci prop hylaxis®

Cesarean delivery for fetal indication®  Not recommended 1A Consider 1B
I S M S————

PROM, premature rupture of membranes.

* Survival of infants bom in the periviable period ks dependent on resuscitation and SUPPOT. Between 22 weeks and 25 weeks of gestation, there may beé facirs In additon D gestatonal age tha
affectthe patential for survival and the determination of viability. importantly, some families, concordantwith thelr values and preferences, may choose  forgo such resuscitation and support. Many
of he other decisions on this table will be linked to decisions regarding resuscitation and support and should be considered in that context: ® Group B strepiococd carmier, or carmier status unknown;
© For example, persistently abnormal fetal heart mte patiems or biophysical testing, malpresentation.

ACOG. Periviable birth. Am ]| Obsta Gynewl 2016.




Artificial womb

How the artificial womb works

This device, currently tested on lambs which have
similar prenatal lung development to humans, could
transform care for extremely premature babies.

The premature lamb is placed into
a temperature-controlled biobag.

Amniotic

fluid flows

inand

out of the

bag, which

The lamb’s : enables the

heart pumps blood , baby to

through an artificial breathe as

placenta which itwould in

oxygenates the blood and awomb.
adds heparin (blood thinner).

SOURCE/ILLUSTRATION: CHILDREN’S HOSPITAL OF PHILADELPHIA
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Randomised into trial (n=998) |
[

Y Y

Treatment arm (n=503) Control arm (n=495)

No further information No further information
despite reminders (n=19) despite reminders (n=10)
— Twin pregnancies (n=13) —» Twin pregnancies (n=7)
Delivered before 37 weeks Delivered before 37 weeks
working gestation (n=4) working gestation (n=3)

Intention to treat Intention to treat
(betamethasone) (n=467) (control) (n=475)

Antenatal betamethasone and incidence of neonatal respiratory

Emergency caesarean Emergency caesarean distress after elective caesarean section: pragmatic randomised trial
section (n=36) | o section (n=15) Peter Stutchfield, Rhiannon Whitaker, Ian Russell, on behalf of the Antenatal Steroids for Term Elective Caesarean
Normal delivery (n=11) Normal delivery (n=13) Section (ASTECS) Research Team

Too many doses (n=1) Too many doses (n=1)
One dose only given (n=7)
—» Betamethasone not
recorded (n=5)
Betamethasone not

given (n=26)

Withdrawn, no reason
given (n=8)

Y Y
Treated with betamethasone Treated as control

according to protocol (n=373) according to protocol (n=446)

Fig 1 Flow of participants through the trial




Probability for admission to NICU due to respiratory
problems
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Risk of respiratory morbidity in term infants delivered by
elective caesarean section

No (%) of No (%) of
Gestationalaget and typeof delivery No of deliveries infants infants

37 weeks:
Elective caesarean section 261 26 (10.0)

38 weeks:

Elective caesarean section 1173 60 (5.1)

i
l
l
39 weeks: I
i
l

Elective caesarean section 1074 23(2.1)

40 weeks:

Elective caesarean section 132 2 (1.5) . 0 (0.0) I
Intended vaginal delivery 11177 180(1.6) | | 16(0.1)

rererence




Behavioural, educational and respiratory outcomes
of antenatal betamethasone for term caesarean
section (ASTECS trial)

Peter Roy Stutchfield,” Rhiannon Whitaker,? Angela E Gliddon,? Lucie Hobson,?
Sailesh Kotecha,* lolo J M Doull®

Table 2 Summary of scores for the strengths and difficulties subscales for the participants by treatment group and school assessment of
additional help and quartile of ability

Coantral Rat athacana

Antenatal betamethasone
* did not result in any adverse outcomes or reduction in asthma or atopy
* had lower academic ability
* It should be considered for elective CS at 37-38 weeks of gestation

Prosocial scale 8.58 (1.66) 8.72 (1.76) 0.14{-0.1910 0.48) 090
Additional help required n (%) N=166 N=189

x(1)=1.492 0.22

School assessment of child’s quartile of ability N=164 N=186

Top quarter of academic ability 74 (45.1) 70 (37.6)
Middle half of academic ability 76 (46.3) 83 (44.6)
Lower quarter of academic ability 14 (8.5) 33 (17.7%)

%*(2)=6.74




Administration of corticosteroids in late preterms.
The controversy.

History and instructions for administration
Late preterm neonates
Extreme preterm neonates

Elective Cesarean Section

Preterm PROM — Twins

Rescue dose — Repeat doses

Comparison of guidelines




Prelabor Rupture of membranes

Deliver (induced with Recommend Delivery § Expectant management counselling
OXT (12-18h) (option of expectant if no maternal/fetal

(prostaglandins equally management until contraindication

effective, but more 37wks -discuss

chorioamnionitis) risks/benefits)

Corticosteroids Corticosteroids Corticosteroids Expectant/induction
NO ONLY if they were NOT YES
given till then

Treat intraamniotic Antibiotics Antibiotics
infection if present (for latency) YES >20wks

~ GBS prophylaxis ~ GBS prophylaxis ~ GBS prophylaxis GBS prophylaxis
YES YES YES No <23+6

MgSO4 if birth anticipated MAYBE >24+0
<32wks (cerebral palsy)

9




SOGC: Antenatal Corticosteroid Therapy for
Improving Neonatal Outcomes 2018

Table 8. Summary table of recommendations according to subpopulation

Recommendation given high risk of delivery within 7 days and if gestational age Level of Strength of

criteria are met r

Administer according to the same indications and in the same gestational age

range as for singleton pregnancies

days
Pre-gestational or Administer at the same dosage, according to the same indications and in the Low Conditional
gestational diabetes same gestational age range as that recommended for non-diabetic women
Pay close attention to control of maternal blood glucose in the days following Low Strong

dminister at the same dosage, according to the same indications and in the
same gestational age range as that recommended for non-diabetic women

O
Intrauterine growth
restriction

Administer according to the same indications and in the same gestational age
range as in normal pregnancies after risks and benefits are discussed with the
woman

UTAYTTUSIS UINCSs UielC 1S G THYIT TTOR O PICICTIT UNUT Wit Ul TCAL T uay S
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Repeated antenatal corticosteroids: effects on cerebral
palsy and childhood behavior

* Nonrandomized regional cohort of 541 very preterm infants born
in Western Australia from singleton pregnancies and alive at 3&
6 years

* Increasing numbers of antenatal corticosteroid courses were
associated with a reduction in the rate of cerebral palsy

* Three or more courses were also associated with increased rates
of aggressive/destructive, distractible, and hyperkinetic
behavior and these effects were present at both ages 3 and 6 years



https://www.ncbi.nlm.nih.gov/pubmed/?term=French%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=15041985

Cesarean Section, corticosteroids and neurodevelopment

Multiple doses of corticosteroids

Laboratory animals

lkegami 1997, Moss 2006, Huang
1999, Uno 1990, Huang 2001,
Sloboda 2002

French 1999, Kumar 2005

Courtesy of A. Sotiriadis



Term (>37 weeks)

N=462
Outcome Multiple ACS  Single ACS
N=213° N =249 Outcomes of

Death or severe disabilty (NeUTOmOtor, . 487213 02.5%)  38/240 (15.3%) -
neurosensory, neurocognitive)§ children at 5 yearS

Death up to 5 years 1/213 (0.5%) 2/249 (0.8%) by geStatlonaI dge at
Neuromotor disability 11 (non-ambulatory 0/212 (0%) 1/247 (0.4%) birth and ACS

cerebral palsy) .
— groupings
Neurosensory disability 19/212 (9.0%) 7/247 (2.8%)

(
Needing visual aids 17/212 (8.0%) 7/247 (2.8%)
Deafness 3/212 (1.4%) 1/247 (0.4%)

Pre-existing (diagnosed at 2 years or earlier) 0 0

New (diagnosed after 2 years of age) 3

31/212 (146%)

|
30/246 (12.2%)

Neurocognitive/neurobehavioural disability




Fetal brain

Fetal Brain Growth at 34 Weeks Gestation is 65% of Full-Term Weight

Human Brain Growth — - i
* Brain weight at different ages from 20 to 40

00 : ..

‘oo« «* gestational weeks is illustrated at each
5 o0 .
& .| R _, gestational age as a percent of term brain weight.
§5 *

504 e
%; 40 e I
s % . : * At 34 gestational weeks, the overall brain weight
™ . 1 - : : ey .

101 ® . is 65% of term weight. Arrow highlights brain

P T At i SR 1 e o weight at 34 weeks’ gestation.

Gestational Age (wks)

The percent brain weights were based on the data of Guihard-Costa and Larroche (1990).

(Jain, 2008: Kinney,2006 in 2008)

rain tissue are uniquely

vulnerable during moderate
nd late Preterm Birth

Major Brain Development occurs

Cortical Gray Matter weight
increases approximately 50%.

during the Moderate (32-33 weeks) \
and Late Preterm (34-36 weeks) \

Periods of Gestation

Cerebellar Volume
Increase by 25%

Myelinated White Matter
Volumes increase by 5-Fold

(Cheong, et al., 2016: Huppi, et al., 1998 in 2016: Limperopoulos, et al., 2005 in 2016: Sciencemag.org, 2015)

email.com 4/9/2017

ozella.brundidge(




Effects of Antenatal Glucocorticoid Therapy on
Hippocampal Histology of Preterm Infants

The hippocampi of ten neonates
who had been treated with
antenatal glucocorticoids showed
a lower density of large neurons
(p=0.01) and

Neurons 1rrespective of size (p =
0.02) as compared to eleven
neonates who had not been
treated with glucocorticoids
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Comparison of guidelines

for administration of corticosteroids in pregnancy

NICE Clinical Guideline | ACOG Committee Opinion SOGC Guideline New.ZeaIan.d a|.1d WHO recommendations | FIGO Committee report
Australian Guidelines
Country United Kingdom United States Canada New Zealand and Australia International International
lssued 2019 2017 2018 2015 2015 2019
. _ . IM dexamethasone or IM dexamethasone or IMdexamethasone or | IM dexamethasone or IM dexamethasone or
Corticosteroid regimens Not mentioned
Timing 133" 234" 34" 34" o4.34" 24347
Inked to Tamily's decision
23" and 23" may be o
o 23003  discusswith e | e , | | reqarding resuscitaion,
Periviable period considered. Periviable period | 2223 should be considered Notmentioned Notmentioned salingesfaci
woman , Based on local limits of
should be considered -
viability
3536 3436
Late preterm period . Recommended ifno previous| Maybe after risks and benefits , , Recommended ifno
Consider . Not mentioned Not mentioned .
course are discussed Drevious course

Tsakiridis et al, Ob Gyn Surv, 2020




Comparison of guidelines

for administration of corticosteroids in pregnancy

NICE Clinical Guideline | ACOG Committee Opinion SOGC Guideline New.ZeaIan.d a'?d WHO recommendations § FIGO Committee report
Australian Guidelines
Country United Kingdom United States Canada New Zealand and Australia International International
Issued 2019 2017 2018 2015 2015 2019
No repeat courses of :
No repeat courses of . . A single repeat course of :
. . . corticosteroids. Should be . o A single repeat course of
corticosteroids. Take into e No repeat courses of corticosteroids, if preterm . ... Norepeat courses of
. considered if prior course . : .| antenatal corticosteroids if . :
Repeated doses and rescue | account the interval from the corticosteroids. Rescue course |8 labor does not occur within corticosteroids, (more than
. : . more than 14 days before. . . . preterm labor does not
course of corticosteroids | last course, gestational age should be considered after a timg¥ 7 days is recommended or " two). Refers to ACOG and
. . Rescue course could be . . occur within 7 days after the
and the likelihood of birth . interval of at least 14 days upto 3 single repeat §. . WHO
o provided as early as 7 days initial dose is recommended
within 48 hours . doses hefore 32+6w
from the prior dose
48 h prior to planned CS >
: : . Not recommended in late | Consider for planned CS at
CS Not mentioned Not mentioned Notrecommended atterm | 34+6w, only if known fetal P
: : preterm 37-38+6 w.
lung immaturity.

Tsakiridis et al, Ob Gyn Surv, 2020



Use of corticosteroids in pregnancy

« YES
— 24-34*0 weeks
— 24-34+% weeks
« CONSIDER (if no previous course was given)
— 34-36*% weeks
— 35-36*% weeks
« CONSIDER repeat doses

— If prior course >14 days
— No more than 2




Use of corticosteroids in pregnancy

 Rescue dose: Consider

— If prior course >14 days
- pPROM:

—<34 weeks: YES

— >34 weeks: Only if they were not given till then
* Elective CS: Delay elective CS till 39+

— 37-38 weeks: Consider

— 39 weeks: NO.




Table 4. Summary table of recommendations according to gestational age

Recommendation in case of high risk of delivery Strength of
Gestational age within 7 days Level of evidence recommendation
<24 + 0 weeks Administration based on desire for early intensive care by Low Conditional
woman in consultation with health care providers
24 + 0 to 34 + 6 weeks Routine administration Moderate Strong
35 + 0 to 35 + 6 weeks Administration based on discussion of risk and benefits with Moderate Conditional
patients
36 + 0 to 36 + 6 weeks Administration restricted to specific clinical situations Moderate Conditional
Elective Caesarean delivery at term Not recommended Low Strong

* Antenatal corticosteroids can continue to be used in women at high risk of
preterm birth. Further information 1s required regarding the optimal dose-
to-delivery interval, the optimal steroid, the effects in multiple pregnancy

and long-term effects into adulthood. We advise that birth should not be
delayed to administer antenatal corticosteroids when there are serious
concerns about maternal condition that will be alleviated by expedited

delivery.




Subgroup analysis and investigation of heterogeneity

We performed analysis of clinical groups for primary outcomes
only (where data were available).
We analysed the following clinical groups:

1. singleton versus multiple pregnancy;

2. intact membranes versus ruptured membranes at first dose;

3. pregnancy-induced hypertension syndromes;

4. type of glucocorticoid (betamethasone, dexamethasone,
hydrocortisone);

5. decade of trial (post-hoc, i.e.not pre-specified in the
protocol);

6. protocol with weekly repeats (post hoc, i.e. not pre-
specified in the protocol);

7. gestational age at trial entry (post hoc, i.e. not pre-specified

in the protocol).
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