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A Randomized Trial of Erythropoietin for

Neuroprotection in Preterm Infants.
Juul S. et al for the PENUT Trial Consortium. DOI: 10.1056/NEJMoa1907423
e BACKGROUND

e High-dose erythropoietin has been shown to have a neuroprotective effect in
preclinical models of neonatal brain injury, and phase 2 trials have suggested
possible efficacy; however, the benefits and safety of this therapy in extremely
preterm infants have not been established.

« RN 24 0/7 —-27 —-6/7
« Randomizacion:

— Estratificada (24 0/7 — 25 6/7 'y 26 0/7 — 27 6/7)
— Enrolamiento y primera dosis: < 24 h de vida

 — Dosis: http://clinicaltrials.gov/show/NCT01378273

€< < EPO 1000 u/kg cada 48 h por 6 IV
* 400 U/kg 3/s SC hasta las 32 6/7 s 80 =l



« Eco cerebral antes de inicia tratamiento, 7-9 dia y 36s EGC
(220 RN RNM)
LM o formula prematuro
* Fe (enteral):

— 3 mg/kg/d con vol 60 cc/kg/dy > 7 d.

— 6 mg/kg/d con Volumen 100 — 120 cc/kg/d

— Fe iv: 1,5 mg/kg 2 v/s segun ferritina o zinc protoporfirina / heme
* Transfusiones: segun practicas locales

 Qutcome:

— Primario: Muerte o Compromiso neurologico severo (PC o Blll m Blll c
< 70)

— Secundario: Muerte o Compromiso neurologico moderado o severo
| (PC o Blll m Blll ¢ < 85)

¢ o> — Estadisticas: 18% mortalidad y 30% v/s 40 % de CNS. N: 856 RN
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326k Extremely preterm infants wers
soreened for sligibility

1358 Were micluded
T3 Were mot bom within 24 wi 0 days
to 27 wik & days of gestation
261 Had pawents who dedlined to partacipate
or were unahles to give consent
§9 Did not hawe reszarch team available
ES Were mot svpected o be availlabde fior
fiollow-up
55 Were participating im amather shedy
27 Diied before sore=ning
24 Had oiher reason

1912 Were scresned for additiona
eligibility oriteria

471 Did mot wndengo rand omizaticn
115 'Were mcluded
B'Were pot svpiected to surde
Ell Oid mot meet indusion citena
50 Had ifethreatening anomaly
1 Had sewere hematologic oiss
& Had pokoythemia
3 Had hydrops fetals
4 Had conrgenital infectian
1 Had previows administraticn
of erythropoietin
755 Were eligible, but consent was mat
provi dedd
1 Died before mrdomization

84] Underwent randomization
di]1 Had gestational age 34 wik 0 days 1o 25 wh & days
460 Had gestational age 36 wk O day= 1o 27 wi & days




041 Underwent ramdomization

2] Had gestational age 34 wh O days o 25 wh & days
460 Had gestational age 76 wk O days to 27 wik & days

477 ‘Were assigned to recsfre erythroposstin
235 Had gestational age 34 wh O days to 25 wh & days
242 Had gestational age 76 wk O days 1o 27 wh & days

I Died before administraticn
of ey thropoietin

{TE ‘Were induded in the saiety analysis

104 [21%] ‘Were mdsded
Bb (14%) Were lost to follow-up
12 {3%) Had incomplets exami-
ration
22 (5%} [id mot hawe mamina-
ticn within window

iTe [T9%:) 'Were included in the perjprotocod efficacy analysss
E3 (13%) Died before samination
313 [ee%) Had miamination performed per profocol

464 ‘Were azsigmed to recsfre placebo
246 Had gestational age 4 wh O days to 25 wk & days
218 Had gestational age & wk O days 1o 27 wk & days

1 Died b=fore admimestratan of
nlacebo
1 Was withdrawn because of

1 complcation w1th conz=nt

450 ‘Were induded in the saiety analysis

05 [21%) ‘Were mocluded
51 (11%) ‘Were lost to follow-up
13 (3%} Had incomplete =ami-
nation
31 7%} Did not hawe svamina
tiom within windces

365 [F9%:) ‘Were incuded in the periprotocod =ffcacy anakysis
50 (11%) Died before examination
315 [e4%:) Had meamination performed per protocol

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




Tabla 1. Maternal, Pregnancy, and Infant Characteristics at Enrollment.®

Erythropaoietin
Characteristic [M=47 6]
Maternal characieristics

Age —yr

Prenatal glucocorticoid use — na. (34) 430 (50
Prenatal magnesium suifate use — no. (3€) 374 (79)
Deelivery complications — na.
Cesarean delivery — no. ()
Dalaped cord clamping — na.
Pregnancy with multiple fetuses — ni
Infant characteristics
Female sec — no. (3) 219 (46) 229 [50)
Gestational age at Dirth — nio
24 wk 113 (24) 119 (26)
25wk 121 {25)
26wk
27 wk
Mean gestational age at birth — wk
Weight — g
Weight <10th percentile for gestationzl age — no. [
Head circumfarence «10th percantile— na. |
Apgar soore at 5 min
Apgar soore <3 at 5 min— no. (3 104 {37}

Intracranial hemormhage before first infusion — no.

Median age at first infusion (interguartile range) — hr 1. 20.0 (14.8-73.3)




Crutcome

Death
Severe neurodevslopmental impainment
Severe cerebral palsy
Bay ey ||l composite cognithve score <0
Bayley-1ll composite mobor score « 7
Death or severe neuroderelopmental impairment
Gestatvonal age at birth
24 wik O days to F5 wk & days
36 wik O days to 77 wk & days
S
bl
Female
Moderate-to.sarere peunodevelopmental smpasrment
Moderate-to-s=rere cerebral palsy
Bayley-1ll composite cognithve score <85
By ey ||l composite motor score < £5

Death or moderate-to-severe neurodeyeslopmenta
mipanmment

Erythropoietin

Maceba

mo. of everisfAatal no. 5

B347E
34/313
§/313
19/311
28/310
o7 376

BT/ 190
B0y 186

50,201
38175
118/312

13/311
771311
05/ 310
181/375

[13)
[11)
[3)
{E]
{3

[2E)

[35)
[1E)

[29)

17}
.J.J..I

[38)
(4]

[25)
[31)
[43)

50/460 {11]
44315 (14]
15/315 (]
75314 (9]
35314 {11]
o /365 (€]

1)
& (19]

57183 (11)
17182 (3]
176314 (15)
15/315 (5]
&7/314 (35)
ag/314 (1)
176)/365 (47)

Relative Risk [95% C1)

137 jo.21-1.79)
.79 (0.51-1.22)
044 jo.15-1.08)
059 {0 35-1.23)
&1 jo50-1.32)
103 jos1-1.32)

1.1Z [9.84-1.50]

054 [054-1.33)

@91 [o57-1.24)
1.17 j.79- 1.75)
.97 {079 1.18)
075 036 1.57)
.91 fo55-1.18)
.96 0.76-1.21)
1.03 joik-1.21)




Event

Serious adverse events
Hyperiensian
Palycythemia
Major vemous or arteral thromboses
Severe pulmonary hemomhage
Meorotizing enterocplits. stage 2b or 3
Sevene sepsis
ntracranial kemorthage. grade i or IV
Severe retincpathy of prematharity
Monfatal candac armest
Other unexpected fe-threatening ewent

Spontaneows imtestinal perforation

Death

Total seriows adverse events

Infants with at least one seriows adverse svent

Complications of prematurity
Severe bronchopulmonary dysplasia
Treated patent duchss arteriosus
Mecrotizing enterocolits. all grades
ntracranial kemorthage. all grades
Pertventricular leukomalacia
Cerebral hemorrhags
Retinopathy of premaharity. all grades
COme or more blood transfissions

Erythropoistin
I:H- -l-:rﬁ:l

Placebo
(N=de]|

nz. of everds (95)

B (1]
7 [«])
5 (1]
0 {6
28 {£)
35 (7]
57 (17)
30 {6)
0 (7]
¥ 16
19 {4)
53 {11)
FH2 (53]
175 (37

172 {35)
178 {37]
46 (14]
168 (35]
41 {9
§ (7]
244 (51)

.y e
341 (73]

IG [@
1 {1
2 1)
19 [4)
36 [8)
38 [8)
&4 [14)
30 [7)
L AR
)
23 [5)
45 [10)
284 (52)
185 (40)

161 (35)
172 (37)
53 (12)
181 (39)
43 [9)
10 (2)
258 (36)
401 [47)

Relative Risk [95% C1)
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246 (048 12.7)
1.54 {0.B8-2.71)
0.82 {0.51-131)
0.94 {0.61- 1.45)
0.90 {0.65- 1.35)
1.04 {0.64- 1.70)
14049 (043~ 7 T4)
0.E7 {0.53- 1.44)
0.E3 {0.46- 1.49)
1.19 {0.61- 1.73)
1.01 {0.83- 1.77)
0.97 (0.84-1.13)

147 (0:91-1.26)
147 (0:01-1.2%)
087 (0.60-1.27)
002 (0.78- 1.08)
092 (0.61-1.39)
079 {0.31- 7 00)
097 (0.67- 1.08)
0.E5 {0.80-0.30)




Harlequin Color Change in a Neonate
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Lower versus Traditional Treatment Threshold for Neonatal
Hypoglycemia.

van Kempen A, et al for the HypoEXIT Study Group. DoI: 10.1056/NEJMoa1905593

BACKGROUND
Worldwide, many newborns who are preterm, small or large for gestational age, or born to mothers with
diabetes are screened for hypoglycemia, with a goal of preventing brain injury. However, there is no
consensus on a treatment threshold that is safe but also avoids overtreatment.

On the basis of expert opinion, a concept of operational thresholds was developed that considered
glucose concentrations between 36 mg per deciliter (2.0 mmol per liter) and 47 mg per deciliter (2.6
mmol per liter) to be acceptable for short periods of time.

The HypoEXIT (Hypoglycemia—Expectant Monitoring
versus Intensive Treatment) trial was a multicenter,
randomized, controlled, noninferiority trial




« Patients: 35 weeks or more of gestation, had a birth weight of
2000 g or more, and had an indication for routine screening for
hypoglycemia.

* The participants were newborns in four subgroups at high risk
for hypoglycemia — late-preterm infants (gestational age from
35 to 37 weeks), newborns who were small (below the 10th

percentile) or large (above the 90th percentile) for gestational
age, and infants of mothers with diabetes.

* The participants were all otherwise healthy newborns without
initial severe hypoglycemia (defined as plasma glucose
concentrations of <35 mg per deciliter [1.9 mmol per liter]




* Newborns found to have asymptomatic moderate
hypoglycemia between 3 and 24 hours after birth were
randomly assigned in a 1:1 ratio (with the use of Webbased
block randomization) to receive treatment when the glucose
concentration was lower than 36 mg per deciliter (lower-
threshold group) or to receive treatment when the glucose
concentration was lower than 47 mg per deciliter (traditional-
threshold group).

* In the lower-threshold group, the aim was to maintain the
infants’ glucose concentration at 36 mg per deciliter or greater.
In the traditionalthreshold group, the aim was to attain a
glucose concentration of 47 mg per deciliter or greater and

. then maintain that level

( N




« Treatment interventions, which were similar in the two groups, were
supplemental oral feeding, tube feeding, or intravenous glucose
administration.

 If an infant’s glucose concentration fell below the prespecified threshold,
the carbohydrate intake was increased by 1 to 2 mg per kilogram of body
weight per minute. The glucose concentration was checked 1 hour after
each increase, and, if necessary, the infant’'s carbohydrate intake was
further adjusted.

Primary outcome: The primary outcome was psychomotor development at
18 months, as measured by the Bayley Scales of Infant and Toddler
Development, third edition, Dutch version (Bayley-III-NL)

)




5948 Mewborns were considered for
participation in the tria
1301 [21.9%) Were preterm
2039 (34.6%) Were small for gestational age
1819 (30.6%) Were large for gestational age
128 (5.5%) Had mothers with diabetes
434 (7.3%) Had two or three risk factors
7 {0.1%€) Had no data recorded

585 Were excluded
& Had severe asphyxia
23 Required support of vital functions
373 Received intravenous glucose before

the trial

87 Had suspected syndrome, severe
congenital malformation, inborm error
of metabolism, or hyperinsulinemia

34 Met multiple exclusion criteria

5363 Were eligible

]

2024 Had informed consent provided

3339 Did not have informed consent provided
1306 Had parents or guardians who were
not asked to provide consent
[see the Supplementary Appendix)
690 Had parents or guardian who declined
to participate
878 Had other reasons
465 Had unknown reason

L ]

7212 (35.7%) Had glucose concentrations of
36 to 46 mg/d

1196 (59.1%) Had all glucose concentrations
=47 mg/dl
106 (5.2%) Had first low glucose concen-
tration <35 mg/d

33 Did not undergo random ization
for logistic reasons

639 (Born to 632 mothers) underwent
randomization




|

348 Were assigned to the lower-threshold group
33 [26.7%%) Were preterm
105 (30.2%) Were small for gestational age
107 (30.7%) Were large for gestational age
43 (12.4%) Had mothers with diabetes

l

341 Were assigned to the traditional-threshold group
26 (15.2%) Were preterm
99 (29.0%) Were small for gestational age
117 {34.3%) Were large for gestational age
39 {11.4%) Had mothers with diabetes

group

107 of 689 [15.5%) Were lost to follow-up
(unable to contact the parents or make an
appeintment, or parents were unwilling to
participate in follow-up)
61 of 348 [17.5%) Were in the lower-threshold group
46 of 341 [13.5%) Were in the traditicnal-threshald

287 of 348 (82.5%) Were tested with Bayley-111-ML
at 18 mo and were included in the analysis
79 of 93 [84.9%) Were preterm
80 of 105 (76.2%) Were small for gestational age
96 of 107 [B9.7%) Were large for gestational age
32 of 43 (74.4%) Had mothers with diabetes

i

295 of 341 [86.5%) Were tested with Bayley-11I-ML
at 18 mo and were included in the analysis
75 of 86 (87.2%) Were preterm
82 of 99 (82.8%) Were small for gestational age
105 of 117 (89.7%) Were large for gestational age
33 of 39 (84.6%) Had mothers with diabetes




Table 1. Characteristics of Participants at Baseline.*

Characteristic

Newborns — no.
Gestational age — wk
Birth weight — g
Male sex— no. (%)
Singleton birth — no. (36)
Apgar score at 5 min

Age at randomization — hr

Glucose at randemization — mg/dl

Lower-Threshold
Group

348
38.60.1
3316+47
202 (58)
324 (93)
9.6+0.04
6.4+0.2
41.4+0.2

Traditional-Threshold
Group

341
18.7+0.1
1354146
185 (54)
3124 (25)
9.6=0.04
6.920.2
41.2:0.2




A Bayley-1ll-NL Cognitive Score

Preterm
SGA
LGA,
DM

L 2

T T T
2 4 &

i
i
i)

Lower Threshold Inferior Lower Threshold Moninferior
to Traditional Thrashold to Traditional Threshold

B Bayley-1ll-NL Motor Score

Pretarm
SGA
LA,
DM

T T T T
-6 -14 -1z -10

[l [ W QU T T

Lower Threshold Inferior Lower Threshold Moninferior
to Traditional Threshold to Traditional Threshold

Figure 2. Effect Sizes in Relation to the Noninferiority Margin.

Shown are mean absolute differences between newborns assigned to the lower-threshold group and those assigned to
the traditional-threshold group with respect to cognitive scores (Panel A) and motor scores [Panel B) on the Bayley-111-NL,
in relation to the prespecified noninferiority margin of -7.5 points, indicated by a vertical dashed line. Horizontal
bars show 97.5% confidence intervals. IDM denotes infants of mothers with diabetes mellitus, LGA large for gesta-
tional age, and SGA small for gestational age.




Table 2. Bayley-11l-NL Outcome Scores at 18 Months of Corrected Age.®

Group

Total trial population tested — no.ftotal no. [36)
Bayley-11l-ML cognitive score
Missing data — no. (36)
Bayley-111-ML motor score
Missing data — no. [36)
Preterm infants — no. /total no. (%)
Bayley-111-ML cognitive score
Missing data — no. [36)
Bayley-111-ML motor score
Missing data — no. [36)
Infants small for gestational age — no.ftotal no. (36) T
Bayley-111-ML cognitive score
Missing data — no. [36)
Bayley-111-ML motor score
Missing data — no. [35)
Infants large for gestational age — no.ftotal no. (36)1
Bayley-111-ML cognitive score
Missing data — no. [36)
Bayley-11l-ML motor score
Missing data — no. (36)
Infants of mothers with diabetes — no.ftotal no. (36)
Bayley-11l-ML cognitive score
Missing data — no. [36)
Bayley-11l-ML motor score
Missing data — no. (36)

Lower-Threshold

Group
287/348 (B2.5)
102.9+0.7
61 (18)
104.6+0.7
64 (18)
759/93 (34.9)
104.3+1.2
14 (15)
105.0+1.3
15 (16)
80/105 (76.2)
87.5+1.3
25 (24)
102.4+1.3
26 (25)
96/107 (89.7)
105.4+1.3
11 (10)
106.0+1.2
12 (11)
32/43 (74.4)
106.5+1.8
11 (26)
105.7+1.5
11 (26)

Traditional-Threshold
Group

295/341 (36.5)
102.2+0.7
46 (13)
104.9:0.7
51 (15)
75/86 (87.2)
103.9+1.2
11 (13)
106.5£1.3
11 (13)
82/99 (32.3)
98.5+1.3
17 (17)
102.5+1.4
20 (20)
105/117 {89.7)
103.7:1.1
12 (10)
106.0:0.9
13 (11)
33/39 (84.6)
103.1£2.3
6 (15)
104.2+2.0
7 (18)

Mean Difference

(97.5% ClI)

0.7 (-15t02.9)

0.3 (-24t0 1.8)

0.3 (-3.5t04.2)

1.5 (-5.7 to 2.6)

1.0 (-5.1t03.2)

0.1 4410 43)

1.7 2110 5.5)

0.1 (-3.41t03.2)

3.4 (-3.2t0 10.0)

1.4 (-4.1t07.0)




Table 3. Secondary Outcomes.*

Lower-Threshold Traditicnal-Threshaold
Group G roup Maan Differenca
variable [MN=348) [M=341) [@5% C1)
Moo of glucose measurements 6.4+0.1 7.0+0.2 L7 1.0 t0—0.3)
Missing data — no. [5€) 3 (0.9) 4 (1.2
Glucose concentration — mg/dly 740 6105 A F5.610-3.1)
Missing data — no. [58) 0.9) 4 (1.3

Infants with hypoglycemic episcdas after 37 (57 160 (47) J(2.2to 17.0)%
randomiz ation — no. {34
MNo. of iy poglycemic episodes — no. (%)
gorl 244 (70] 250 (B2) 12.0 {~18.2 to -5.6) %
2orl 73 2] 54 (16) A 0T o 10091
4 Or more 31 {9) T (2] 93510 10.5)F
severity of hypoglyoemia — no. (354

Mo by poglycemia 121 (53) 4 170t -23)F

Moderate 143 (43} 5 1910 12.8)F

Seyere or both moderate and savered ; 18 (5] 20308 2)T




Infants who received supplemental ora
feeding — no. (3&)

Micsing data — no. [5¢)
No. of supplemental oral feedings
Missing data — no. [5¢)
Violume of supplermental oral feading — mil
Missing data — no. [5¢)
Tube feading — no. (3€)
Missing data — no. [5¢)
Continuous IV glucose— no. [5¢)
Missing data — no. [5¢)
Bolus glucose IV — no. [(3€)
Missing data — no. [5¢)

Hospital stay for newborn — days
Missing data — no. [5¢)

Hospital stay for mother — days
Missing data — no. [5¢)

Duration of breast-feeding — no. (3€)
Mever or <2 wk
2wk to<3 mo
=3 [TE}
Missing data

Lower-Threshold

Group

(5)
0.9}
(6)
[0.6)
[1.5)
2 [0.6)
46402
2 [0.6)
3.8+0.1
2 [0.6)

0% (28)
0% (28)
74 (21)

B0 (23)]

Traditicnal-Threshold

Group Maan Difference
[N=341) (@53 C1)

332 (97) 18.3 23.1to-13.B)

4(1.2)
7207 2 18 1t0-17)
7 (2
15746 [B6 to —56)
7 ()
44 (13) 0124 to -3 &)
3 (0.9)
70 (21) 5 195 to—9.5)¢
2 (0.6)
12 (3.4) B 450071
2 (0.6)
47402 1 006 o 0.4)
1 (0.3)
4.0+0.1 2 (0.5 to 0.02)
1 [0.3)

75 (22) 5.6 (0.9 to 12.0)¢
101 {30) 15 82t05.3)F
99 (749) 714210 -1.3)%
66 (19)**




JAMA | Original Investigation
Diagnostic Yield of Newborn Screening for Biliary Atresia
Using Direct or Conjugated Bilirubin Measurements

Sanjiv Harpavat, MD, PhD; Joseph A. Garcia-Prats, MD; Carlos Anaya, MD; Mary L. Brandt, MD; Philip J. Lupo, PhD;
Milton J. Finegold, MDy; Alice Obuobi, MD; Adel A. EIHennawy, MD; William 5. Jarriel, MD; Benjamin L. Shneider, MD

JAMA March 24/31, 2020 Volume 323, Number 12

IMPORTANCE Treating biliary atresia in newborns earlier can delay or prevent the need for
liver transplant; however, treatment typically occurs later because biliary atresia is difficult to
detect during its early stages.

OBJECTIVE To determine the diagnostic yield of newborn screening for biliary atresia with
direct or conjugated bilirubin measurements and to evaluate the association of screening
implementation with clinical outcomes.

DESIGN, SETTING, AND PARTICIPANTS A cross-sectional screening study of 124 385 infants born
at 14 Texas hospitals between January 2015 and June 2018; and a pre-post study of 43 infants
who underwent the Kasai portoenterostomy as treatment for biliary atresia at the region's
largest pediatric hepatology center before (January 2008-June 2011) or after (January
2015-June 2018) screening implementation. Final follow-up occurred on July 15, 2019

EXPOSURES Two-stage screening with direct or conjugated bilirubin measurements. In stage
1, all newborns were tested within the first 60 hours of life, with a positive screening result
defined as bilirubin levels exceeding derived 95th percentile reference intervals. In stage 2,
infants who had a positive screening result in stage 1 were retested at or before the 2-week
well-child visit, with a positive screening result defined as bilirubin levels greater than the
stage 1 result or greater than 1 mg/dL.




MAIN OUTCOMES AND MEASURES The primary outcomes of the screening study were
sensitivity, specificity, positive predictive value, and negative predictive value based on
infants testing positive in both stages. The reference standard was biliary atresia diagnosed at
the region’s pediatric hepatology centers. The primary outcome of the pre-post study was the
age infants underwent the Kasai portoenterostomy for treatment of biliary atresia.

RESULTS Of 124 385 newborns in the screening study, 49.2% were female, 87.6% were of
term gestational age, 70.0% were white, and 48.1% were Hispanic. Screening identified the
7 known infants with biliary atresia with a sensitivity of 100% (95% Cl. 56.1%-100.0%).

a specificity of 99.9% (95% Cl, 99.9%-99.9%), a positive predictive value of 5.9% (95% CI,
2.6%-12.2%), and a negative predictive value of 100.0% (95% CI, 100.0%-100.0%). In the
pre-post study, 24 infants were treated before screening implementation and 19 infants were
treated after screening implementation (including & of 7 from the screening study, 7 from
screening at nonstudy hospitals, and & from referrals because of clinical symptoms). The age
infants underwent the Kasai portoenterostomy was significantly younger after screening was
implemented (mean age, 56 days [SD, 19 days] before screening implementation vs 36 days
[SD, 22 days] after screening implementation; between-group difference, 19 days [95% Cl,
7-32 days]; P = .004).

CONCLUSIONS AND RELEVANCE Newborn screening with direct or conjugated bilirubin
measurements detected all known infants with biliary atresia in the study population,
although the 95% Cl around the sensitivity estimate was wide and the study design did not
ensure complete ascertainment of false-negative results. Research is needed in larger
populations to obtain more precise estimates of diagnostic yield and to better understand the
clinical outcomes and cost-effectiveness of this screening approach.

Key Points

Question What is the diagnostic yield of newborm screening
for biliary atresia using direct or conjugated bilirubin
measurements?

Findings In this study that involved 124 385 newborns, a 2-stage
screening approach based on direct or conjugated bilirubin
measurements identified the 7 known infants with biliary atresia
with a sensitivity of 100.09% and a specificity of 99.9%,

although the 95% Cl around the sensitivity was wide and

the study design did not ensure complete ascertainment of
false-negative results.

Meaning These findings may help inform decision-making
about newbom screening for biliary atresia, although further
research is needed from larger populations to obtain

more precise estimates of diagnostic yvield and to better
understand clinical outcomes and cost-effectiveness of this
screening approach.




Figure 1. Patient Flow for the 2-5tage Screening Study for Biliary Atresia

124385 Births

1106 Direct or conjugzated bilirubin
level not measured

393 Early transfer
361 Dled
352 Blood not drawn for tost

123279 sScreenad Instage 1

| !

121925 Had negative screening result 1354 Had positive screening result

20 Mot retested
13 Died
4 Physiclan refusal
3 Transportation problems

1334 Retested Instage 2

l | Stage | testing occurmed within tha

first &0 hours of lifa. Stage 2 testing
oocurmed at or bafore the 2-weaek U

wall-child visit. g
GU mne |

1215 Had negative screening result 119 Had positive screening result




Figure 2. Newborn Direct or Conjugated Bilirubin Screening
for Biliary Atresia

Positive Negative

Stage 1 screening result  screening result Total No.
Positive

Megative

Tota

Positive Negative
Stage 2 screening result  scresning result

POsitive
Mogative

Totad

Total screening result  screening result Total Mo.
Posltive 112 119
Hagative '3 140 123140

Totad i 32532 123 25!

% CI)
Sensitivity 00.0 (56.1-100.0)
SpecHiciy 9.0 (99.9-09.0)
PRy 5.9(2.6-12.2)

NP 1000 { 100.0- 1000

MPY indicates negative predictive value: PPY, positive predictive value.

 There were 20 newboms who wera not retested in stage 2 because 13 died, the
physician refusad to test in 4, and thare were trarsportation problems for 2.




Table 2. Diagnoses and Evaluation for False-Positive Screening Results {n = 112)

Description of diagnosis and evaluation

No. (%)

Type of diagnosis
Mot determined
Cholestasis-associated conditions®
Heterozygosity in cholestasis-related genes®
Cholestatic liver diseases®
Congenital infections®
Excessive red blood cell clearance
Type of evaluation performed
Additional direct or conjugated bilirubin testing only
Additional laboratory testing
Additional noninvasive imaging
Liver biopsy with or without percutaneous transhepatic cholangiogram
Intracperative cholangiogram

59 (52.7)
17(15.2)
12 (10.7)
9 (8.0)
8(7.1)
7 (6.3)

28 (25.0)
25 (22.3)
38 (33.9)
20(17.9)
1{0.9)

 Included trisomy 21 (5 casas),

gastroschisis (4 cases), trisomy 18
(3 cases), portosystamic shunt

(2 cases), maternal lupus (1 case),
omphalocale (1 case), and
panhypopituitarism (] case).

b The gene names appear in eTable 7
in the Supplemeant.

“ Included Alagille syndrome
(4 cases), g, antitrypsin deficiency
(3 cases), ABCBIT deficiency (1 casa),
and choledochal cyst (1 casa).

“Included cytomegalovirus (3 cases),
syphilis (3 cases), coxsackievirus
(1case), and rubella (1 casa).




IMPORTANCE Reducing necnatal mortality 1s 3 national health care priorty. Understanding
the association betwean neonatal mortality and amenatal transfer of pregnant women to 2

leval 1l parnatal hospital for delivery of infants who are very preterm (VPT) may help Identify
opportunities for Improvemeant.

DBJECTIVE To assess whather antenatal transfer to a kevel 1l hospital s assodated with
neonatal mortality In Infants who are VPT.

DESIGN, SETTING, AND PARTICIPANTS This population-based cross-sectional study Induded
Infants who were born WPT to Ilinols residants in llinoks perinatal-network hospitaks betwean
January 1, 2005, and December 31, 2016, and followsd up for 28 days after birth. Data analyss
wes conducted from June 2007 to September 2018.

EXPOSURES Delvery of an infant who was WPT ata (1} leved I hospital after maternal

presentation at that hospital (reference group), (20 a lewed 1 hospital after amtanatal (n utaro)
transfer from another hospital, or (3 2 non-kavel 11 hospaal.

MAIN QUTCOMES AND MEASURES Neonatal mortality.

RESULTS The study Included 4817 infants who were VPT (gestational age, 22-31 completed
weeks) and were born to Ilncis residents In 2015 and 2016. Of those, 3302 Infants (68.55%)
weare bom at a kevel 11l hospital after maternal presantation at that hospital, 677 (14.1%) were
born at 2 level N hospital after antenatal transfer, and 838 (17.4%) wera born at a non-level I
hospital. Meonatal mortality for all infants who were VPT incuded in this study was 573 of
4317 Infamts (11.9%). The neonatal mortality wes 10.7% for the reference group (362 of 3302
infants), 9.8% for the antenatal tansfer group (66 of 677 infants), and 17.3% for the
non-leved 11 birth growp (145 of 838 infants). When ad|usted for significant sodal and medica
characteristics, Infants borm VPT at a leval Il hospital after antenatal transfer from anothar
faciity had a samillar risk of necnatal mortality as Infants born at a level 10 hospetal (odds ratio,
079 [95% €1, 0.56-113]) after matarnal presantation at thea same hospital. Infants bom at a
non-leved 11 hospital had an increased risk of neonatal mortality compared with Infants bom
at a level |l hospital after maternal presentation to the same hospital (odds ratio, 1.52 [95%
0, 1.04-2.03]).

COMCLUSIONS AND RELEVANCE The sk of neonatal mortaltty was similar for infants who were
VT, whether women Inftially prasanted at a leval Il hospital or were transferred to a kvl 1N

hospital before dellvery. This suggests that the increased risk of mortaltty assoclated with
dellvery at 3 non-level Il hospital may be mitigated by optimizing opportunities for eardy

matemal transfar to a level Nl hospital.

Neonatal Mortality After Interhospital Transfer of Pregnant Women
for Imminent Very Preterm Birth in lllinois

Ksharma P, Shah, MID; Raye-Ann 0. deRegniern, KD: Willam A& Grobman, MO: Amanda O Bennett, PRD

Key Points
Cuestion |k antenatal transfer to.a kevel Il hospital prior tovery
preterm defrvery 2=ocaied with neonatal mortality?

Fimdings In the ocos=-sechonal study, neonates bom very
pretermm in kevel Il hospitals had smilar odds of mortality

regand less of whether women presenied directly or were
transferred to the kel ||| hospital prior to defrsery. Neonates born
very pretesm in non-level |l hospitaks had higher odds of mortality
than wihen women presented for delreerny at level |l hospitals

Meaning Inoreasing anbenatal transiers to bkeved || hosprtals for
women with threaiened wery preterm ddivery may be one means
bo lessen neonatal mortality ininfants who are very preterm.




Figure_ Study Groups of Very Preterm (VPT) Births in linois n 208 and 201E
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