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Abstract

Background

Results from trials on therapeutic hypothermia (TH) for infants with moderate to severe hypoxic-
ischemic encephalopathy (HIE) after perinatal asphyxia in low- and middle-income countries (LMICs)
are contradictory, and lack of proper intensive care may, at least partly, explain these differences. We
investigated biochemical profiles, clinical markers of organ dysfunction and supportive treatments in
infants randomized to TH or standard care with normothermia (SC) in an RCT in a level 111 neonatal
intensive care unit (NICU) in south India.

Methods
This is a substudy of the Therapeutic Hypothermia in India (THIN)-study. Fifty infants with moderate
to severe HIE were recruited between 2013 and 2015 and randomized to TH (n=25) or SC (n=25).

Data from the first admission as well as outcome at 18 months were collected prospectively.

Results

Infants in the TH-group had lower pH than the SC-group at 6-12 hours (median (IQR) 7.28 (7.20-
7.32) vs 7.36 (7.31-7.40), respectively, p=0.003) and 12-24 hours (median (IQR) 7.30 (7.24-7.35) vs
7.41 (7.37-7.43), respectively, p<0.001). There was no significant difference in the use of vasopressors
(56% and 68% of infants in TH- and SC-group, respectively, p=0.38) or bicarbonate (20% and 32% in
TH- and SC-group, respectively, p=0.70). There was also no significant difference in occurrence of
thrombocytopenia (16% and 8% in TH- and SC-group, respectively, p=0.67). Fresh frozen plasma was
given to 32% and 40% of infants in TH- and SC-group, respectively (p=0.56). Urine output <1ml/kg/h
was more common in SC- compared to TH-group during the first 24 hours of life (16/23 (70%) vs.
7/25 (28%), respectively, p=0.004) with no difference in maximum creatinine. Anuria/oliguria beyond
24 hours of life, need for mechanical ventilation, vasopressor and >2 anticonvulsants were all

associated with an increased risk of adverse outcome at 18 months of age.

Conclusion
In this study from a level I11 NICU in south-India, biochemical and clinical markers of organ

dysfunction were similar in infants randomized to TH compared to standard care.
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Sammendrag

Bakgrunn

Det er funnet motstridende resultater i studier som har undersgkt behandling med terapeutisk
hypotermi (TH) hos nyfadte med moderat til alvorlig hypoksisk-iskemisk encefalopati (HIE) etter
perinatal asfyksi i lav- og mellominntektsland, og mangel pa tilstrekkelig intensivpleie kan, i alle fall
delvis, forklare disse forskjellene. Vi undersgkte biokjemisk profil, kliniske markarer for organ-
dysfunksjon og stgttebehandling hos nyfgdte som ble randomisert til enten TH eller standard
behandling for normotermi (SB) i en randomisert kontrollert studie fra en nyfadtintensivavdeling

(level I11) i sgr-India.
Metoder

Dette er en substudie av THIN (Therapeutic Hypothermia in India)-studien. Femti nyfadte med
moderat til alvorlig HIE ble rekruttert mellom 2013 og 2015, og randomisert til TH (n=25) eller SB
(n=25). Det ble samlet data fra den farste innleggelsen, samt utfall ved 18 maneder.

Resultater

Nyfadte i TH-gruppa hadde lavere pH enn SB-gruppa ved 6-12 timer (median (IQR) 7.28 (7.20-7.32)
vs. 7.36 (7.31-7.40), henholdsvis, p=0.003) og 12-24 timer (median (IQR) 7.30 (7.24-7.35) vs. 7.41
(7.37-7.43), henholdsvis, p<0.001). Det var ingen forskjell i bruk av vasopressorer (henholdsvis 56%
0g 68% av nyfgdte i TH- og SB-gruppa, p=0.38) eller bikarbonat (henholdsvis 20% and 32% in TH-
and SB-gruppa, p=0.70). Seks (12%) nyfadte hadde et trombocytt-tall <100 000 per ul, med ingen
forskjell mellom gruppene. Det var ingen forskjell i bruken av ferskt frosset plasma (32% og 40% av
nyfadte i TH- og SB-gruppa, henholdsvis, p=0.56). Diurese <1ml/kg/t var mer vanlig i SB-
sammenlignet med TH-gruppa i lgpet av det farste levedagnet (henholdsvis 16/23 (70%) vs. 7/25
(28%), p=0.004), med ingen forskijell i hayeste niva av kreatinin. Anuri/oliguri utover det farste
levedegnet, samt behov for mekanisk ventilasjon, behandling med vasopressorer og >2

antikonvulsanter, var assosiert med en gkt risiko for alvorlig utfall ved 18 maneders alder.
Konklusjon

I denne studien fra intensivavdeling for nyfedte i sgr-India, var biokjemiske og kliniske markarer for
organ-dysfunksjon like hos nyfgdte randomisert til TH sammenlignet med de som fikk standard

behandling.



Introduction

Therapeutic hypothermia (TH) reduces mortality and long-term disability (RR (95% CI) = 0.75 (0.68,
0.83)), and has been standard treatment for infants with moderate to severe hypoxic ischaemic
encephalopathy (HIE) since 2010 [1, 2]. Although controversy remains if TH should be provided in
resource-limited settings [3-6], the latest international guidelines on Neonatal Life Support
recommends TH to be implemented in settings with limited resources if certain intensive care facilities
like intravenous therapy, respiratory support, pulse oximetry, antibiotics and anticonvulsants are
available [7]. A recent systematic review and meta-analysis found disability and cerebral palsy in
infancy to be reduced by TH independent of setting, but mortality at 18-24 months was only reduced
in high-income countries (HICs) [8].

Research on accidental hypothermia has shown that metabolic acidosis and coagulopathy may result
from moderate hypothermia, which is similar to what is achieved during TH [9-11]. In the
hypothermia for moderate or severe neonatal encephalopathy in low-income and middle-income
countries (HELIX)-study [12] , which is the largest randomized controlled trial (RCT) on TH yet to be
performed, results showed no beneficial effect on the combined outcome of death or disability, and
TH increased the risk of death. Infants in the TH-group had more complications with persistent
metabolic acidosis, persistent hypotension, prolonged blood coagulation, gastric bleeding and severe
thrombocytopenia compared to the standard care group, suggesting that cooling had a negative impact
on multiple organ systems. Based on their results, the HELIX trial group have recommended that TH
should not be provided in LMICs [12]. Though several of the large RCTs from HIC have also
reported a higher incidence of thrombocytopenia in the TH-group [13-15], no difference is seen in the
occurrence of hypotension, haemorrhage or coagulopathies [16-20]. In one single centre study, TH
more than doubled the risk of persistent pulmonary hypertension of the newborn (PPHN) [21], and in
the TH-group, infants with PPHN required more supportive treatment and had a higher early
mortality-rate even though they did not have more brain injury on MRI. Hypothermia may also affect
cardiac, liver and renal function, but such organ dysfunction may, however, be indistinguishable from
the effect of the hypoxic-ischemic insult in itself [14, 22]. Although most guidelines recommend that
TH is provided in facilities with a certain level of intensive care [7, 23, 24], it is still unclear to what
extent supportive treatments for respiratory, hemodynamic and metabolic control are needed for TH to

be both effective and safe.

There are few recent studies with a normothermic control group after the implementation of TH as
standard care to infants with moderate to severe HIE. Detailed biochemical and clinical markers of
organ dysfunction during TH is important to understand conflicting results from different settings and
to optimize treatment across settings. The main purpose of this study is to describe organ dysfunction

and biochemical profile in cooled and non-cooled infants with moderate to severe HIE in an LMIC



setting as a substudy of a small single-centre RCT from India. We also explore associations between

organ dysfunction in the neonatal period and outcomes at 18 months.
Methods

This is a substudy of the Therapeutic Hypothermia in India (THIN)-study, a single-centre RCT of
infants admitted with moderate to severe HIE to the neonatal intensive care unit (NICU) at the
Christian Medical College Vellore, a tertiary care teaching hospital in rural south India. Fifty infants at
or near term admitted before 5 hours after birth with signs of moderate to severe HIE were recruited
between September 2013 and October 2015. Included infants were randomly assigned to hypothermia
with target core temperature 33.5°C+0.5°C for 72 hours induced by a phase changing material-based
cooling device (MiraCradle Neonate Cooler, Pluss Advanced Technologies, India) or standard care

with normothermia. Full description of the trial is published elsewhere [25].

This substudy include demographics, biochemical data on kidney function, infection parameters and
coagulation, urine output, seizures, adverse events, treatment data and adverse outcomes at 18 months.
Cord blood results were only available in inborn infants. Blood gas, kidney function, liver enzymes,
coagulation parameters and full blood counts were monitored per study protocol, and investigation for
infection was done as clinically indicated. Data on liver enzymes was only registered directly after
birth and were thus not included in the analyses. All treatments including medications were as per
existing treatment protocols. Blood samples measuring coagulation parameters were most often taken
from arterial lines, which would run heparin and therefore could interfere with the actual values of
activated partial thromboplastin time (APTT), even if protocol was to withdraw at least 5 mL of blood
before taking samples. We defined elevated levels of international normalized ratio (INR) as >1.8 and
APTT as >43 seconds [26]. Anuria was defined as urine output <0.5 ml/kg/h, and oliguria as urine
output <1 ml/kg/h. Mechanical ventilation was provided for infants with respiratory failure. Seizures
were managed with a loading dose of phenobarbitone. Second-line anticonvulsant was phenytoin and
third was levetiracetam. Adverse outcome was defined as death, cerebral palsy with GMFCS (Gross
Motor Function Classification System) level 3-5 or Bayley-I1l cognitive and/or motor composite score
<85 at 18 months age [27]. One infant had outcome evaluated by Griffith Mental Developmental
Scales (GMDS) at 48 months, and one based on phone assessment, and both were classified as having

good outcome.
Statistical analysis

All statistical analyses were performed using IBM SPSS Statistics 27 and 29. The data is presented in
tables, and data showing development over time are presented as line plots. Counts with proportions
were used for dichotomous variables and median with interquartile range (IQR) was used for

continuous variables, as we had a small sample size, and did not expect the variables to be normally



distributed. When comparing the groups by randomization (TH vs. standard care with normothermia
(SC)) or outcome (adverse vs. good), Chi?-test, Fisher’s exact test and linear-by-linear association
were used as appropriate to find p-values for dichotomous variables. Mann Whitney U-test was
performed to find the p-values for continuous variables that were not normally distributed. A p-value
<0.05 was considered statistically significant for all analyses. Unadjusted odds ratios for an adverse

outcome were calculated for significant exposures.
Results

Fifty infants were included, 25 receiving TH and 25 receiving standard care. Demographics, neonatal
characteristics and outcome are shown in table 1. Data on biochemical profile, organ dysfunction and
treatment according to randomization group are presented in table 2. Longitudinal data on pH, platelet
count, INR, APTT, creatinine, urea, troponin T and interleukin (IL)-6 are shown in figure 1. Infants in
the TH-group had significantly lower pH at 6-12 hours (median (IQR) in TH- and SC-group 7.28
(7.20-7.32) vs 7.36 (7.31-7.40), respectively, p=0.003) and 12-24 hours after birth (median (IQR) in
TH- and SC-group 7.30 (7.24-7.35) vs 7.41 (7.37-7.43), respectively, p<0.001). No infant had a

persisting pH-value <7.2 for more than 12 hours.

During the first 24 hours of life, significantly more infants in the SC-group had anuria/oliguria,
compared to the TH-group (16/23 (70%) vs 7/25 (28%), respectively; p=0.004, table 2). When
excluding three infants with global brain injury on MRI (there was four in total, but one had missing
data),all in SC-group, there was still a significantly higher occurrence of anuria/oliguria the first 24
hours of life in the SC-group compared to the TH-group (13/20 (65%) vs 7/25 (28%), p=0.013).
Fourteen (28%) infants received mechanical ventilation, and two of these (one in each group) were on
high frequency oscillation. No infant was on mechanical ventilation longer than three days. All, except
one infant in SC-group, were treated with antibiotics, and twenty-one (11 in TH- and 10 in SC-group)

were treated with antibiotics for more than 72 hours. No infant had culture-positive sepsis.

Twice as many infants in the cooled group had thrombocytopenia compared to the non-cooled group
(16% vs. 8%, respectively, table 2), though this difference was not significant. No infant had severe
thrombocytopenia defined as a platelet count <25 000 per pl or <50 000 per ul with active bleeding.
60% of cooled infants and 40% of non-cooled infants had elevated INR (p=0.16), and all infants
except 2 (SC-group) had elevated APTT. Fresh frozen plasma was the most frequently used blood
product during the intervention (8/25 (32%) in the SC-group and 10/25 (40%) in the TH-group). Only
2 infants in the TH-group and one in the SC-group received packed red blood cells (8% vs 4%,
respectively, p=1.0), and none were given a platelet transfusion. Two infants (SC-group) had
significant haemorrhage (both had subgaleal bleeds). No infants in the study suffered subcutaneous fat

Necrosis.



Outcome at 18 months were registered for 47 infants (1 infant in the TH-group and two in the SC-
group were lost to follow up), of which 17 (36%) had an adverse outcome. Of these, eight died (two in
TH- and six in the SC-group), and nine had a Bayley-I1I cognitive and/or motor CS <85 (three in TH-
and six in SC-group). Fewer infants in the TH-group had an adverse outcome at 18 months than in the
SC-group (5/24 (21%) vs 12/23 (52%), respectively, p=0.025, table 1). Anuria/oliguria at 24-48 hours,
as well as treatment with vasopressors, mechanical ventilation and >2 anticonvulsants were all

statistically significant associated with an adverse outcome, as presented in table 3.
Discussion

In this secondary analysis of the THIN-study, there were no differences in respiratory and
haemodynamic support or adverse events between cooled and non-cooled infants. No infants had
persistent metabolic acidosis or culture proven sepsis, but cooled infants had a lower occurrence of
anuria/oliguria compared to non-cooled infants. Renal dysfunction and treatment with vasopressors,
mechanical ventilation and > 2 anticonvulsants were all associated with an adverse outcome at 18

months.

Cooled infants had a statistically significant lower pH than non-cooled infants at some time points
during the intervention, but still within acceptable range. This differs from the HELI1X-study, where
almost a quarter of infants in the hypothermia-group had persistent metabolic acidosis, (23% among
cooled vs 12% among non-cooled infants, p=0.0029) [12]. Persistent hypotension despite maximum
inotropic support was also more common in cooled infants in the HELIX-trial, however, blood
pressure was only measured non-invasively according to the study protocol [12, 28]. All infants in the
THIN-study had arterial line for continuous monitoring, but BP-measures were, unfortunately, not
registered. However, there was no difference in the use of vasopressors between the two groups.
Hypothermia may result in metabolic acidosis via different pathways [9], and hemodynamic control
with close monitoring of blood pressure is key to avoid persistent hypotension and metabolic acidosis
due to poor perfusion during TH [29]. Similar to our findings, RCTs from HICs have not found
increased risk of hypotension or persistent metabolic acidosis with TH [16-20], probably reflecting

the level of intensive care and monitoring provided [29].

A higher incidence, although not statistically significant, of thrombocytopenia among cooled
compared to non-cooled infants in the present study, is in line with what has been reported by others
[5, 14, 15]. Similarly, more cooled infants had elevated INR, but this difference was also not
significant. The very high proportion of infants with elevated APTT in both groups is most likely due
to samples taken from arterial lines with heparin. More importantly, there were no indications of more
severe coagulopathies among cooled infants, which is in line with studies from HICs [16-20]. In
contrast, the HELIX-study found significantly more severe thrombocytopenia, prolonged blood

coagulation and gastric bleeding in the hypothermia-group [12].



In the precooling era, renal dysfunction is described as the most common organ system affected after
perinatal asphyxia [30]. We found less anuria/oliguria in cooled than non-cooled infants, also when
excluding 3 infants in the SC-group with global brain injury on MRI. Both serum-creatinine and -urea
were also lower in the TH-group, although not statistically significant. As a transient increase in
creatinine can also be seen in healthy new-borns [31], one should be careful using this parameter alone
to evaluate renal function. Even though four large RCTs on cooling in HICs did not report any
significant differences in renal dysfunction [16-19], the possible reno-protective effect of TH in our
study is supported by a meta-analysis reporting significantly less acute Kidney injury in cooled

compared to non-cooled infants [32].

No infant in our study had culture-proven sepsis, and there was no significant difference between the
groups in infection parameters. This finding does not support a higher prevalence of sepsis, which has
been used as an argument against TH in LMICs [33, 34]. There has been a concern that early-onset
sepsis may alter the effect of TH [35], but recent studies have reported similar mortality and a

beneficial effect on neurodevelopment with TH, even in the presence of infection [36].

We report that infants treated with TH had a lower occurrence of adverse outcome, which is in line
with studies from both high- and low-income countries [1, 6]. Even though LMICs carry the greatest
burden of neonatal deaths due to perinatal asphyxia and HIE, controversy still remains regarding the
safety and efficacy of TH in these settings [3-5, 37-39]. Our findings on similar biochemical profiles
and level of supportive treatments supports that TH was safe in the context of this single-centre study
in India. Although there is no consensus on the optimal supportive care to infants receiving TH,
respiratory support, continuous monitoring and preservation of hemodynamic stability, 24/7 imaging
services etc. are standard in centers offering cooling in high-income countries [7, 24]. These
requirements pose a challenge in many low-resource settings, where the access to neonatal intensive
care and transport services vary greatly. Most guidelines on TH recommend centralization to so-called
“cooling centres” where staff has received special training and equipment to provide advanced
intensive care is available [23, 24, 40]. Clinical guidelines and recommendations for supportive
treatments, as well as organization of services including transport, is needed and should be the focus of

future research.

Limitations of the present study are mainly the small cohort and missing data on blood pressure and
some of the biochemical measurements. The small sample size increases the chance of selection bias
despite a proper randomization procedure. The primary outcome of this RCT was a sensitive MRI
biomarker for developmental outcome [25], which was chosen to reduce sample size. This limits the
possibility to make prediction models for outcome based on organ dysfunctions and/or biochemical

profiles during cooling [41]. Despite these limitations, we believe our study supports that the safety



and efficacy of TH depends on the level of intensive care available and not population differences as

previously suggested [12, 42, 43].
Conclusion

In this single-centre RCT from India, cooled and non-cooled infants with moderate to severe HIE had
similar occurrence of organ complications and received the same level of intensive care. This suggests
that the level of intensive care provided during TH may explain the lack of safety and efficacy which

have been reported in some studies from low-resource settings.

List of abbreviations:

- APTT - activated partial thromboplastin time

- HELIX - hypothermia for moderate or severe neonatal encephalopathy in low-income and
middle-income countries
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- INR — international normalized ratio

- LMICs — low- and middle-income countries

- NICU — neonatal intensive care unit

- PPHN - persistent pulmonary hypotension of the new-born

- RCT —randomized controlled trial
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- TH - therapeutic hypothermia

- THIN — therapeutic hypothermia in India
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Tables and figures

Table 1: Demographics, neonatal characteristics and outcome

Therapeutic

hypothermia (n=25) | Standard care (n=25) | Total (h=50)

Inborn, n/N (%) 13/25(52) 17/25(68) 30/50 (60)
Mode of delivery, n/N (%)

Normal vaginal 9/25(36) 10/25(40)! 19/50 (38)

Operative vaginal 5/25 (20) 5/25 (20) 10/50 (20)

CS 11/25 (44) 10/25 (40) 21/50 (42)
Male gender, n/N (%) 17/25 (68) 16/25 (64) 33/50 (66)
GA (weeks), mean (SD) 39.1(1.3) 39.2 (1.4)° 39.1(1.3)
Birth weight (g), mean (SD) | 2911(483) 2960(553) 2935 (515)
SGA®, n/N(%) 7125 (28) 7124 (29) 14/49 (29)
Apgar-score, median (IQR)*

1-minute 3(1-3) 3(2-4) 3(1-4)

5-minute 4(4-5) 6(5-7) 5(4-7)

10-minute 7(5-7) 7(6-8) 7(6-7,75)
Cord/blood<60 min pH, 6.81(6.69-6.93) 6.88 (6.73-7.02)
median (IQR) °, [range] [0.32] 6.95(6.79-7.08) [0.59] | [0.59]
Cord/blood<60 min BD, 20.0 (22.1-18.7) 16.4 (20.0-12.4) 19.2 (20.9-14.0)
median (IQR) ¢, [range] [10.7] [16.6] [16.6]

Blood 1-6h pH, median
(IQR)’, [range]

7.25 (7.13-7.36)
[0.41]

7.24 (7.17-7.32)
[0.36]

7.25 (7.15-7.34)
[0.41]

Blood1-6h BD, median 9.3 (16.5-6.8)
(IQR)8, [range] [18.4] 12.7 (15.9-6.7) [23.6] | 10.8 (15.9-6.8) [23.6]
Clinical seizures before
randomization, n/N (%) 13/25 (52) 13/25 (52) 26/50 (52)
HIE-stage, n/N(%)
HIE grade 2 24/25(96) 24/25(96) 48/50 (96)
HIE grade 3 1/25(4) 1/25(4) 2/50 (4)
Moderate/severe injury on
MRI®, n/N (%) 2/23 (9) 10/23 (44) 12/46 (26)
Adverse outcome?®, n/N (%) | 5/24 (21) 12/23 (52) 17/47 (36)

1 1 infant was breech delivery
2 2 missing (SC)

3 Small for gestational age, defined as birth weight less than the 10th percentile according to the Intergrowth 21st chart
4 1-minute: 8 missing, 5-minute: 7 missing, 10-minute: 22 missing

5 Data was unavailable for 13 infants in the TH-group and 7 in the SC-group
6 Data was unavailable for 14 infants in the TH-group and 8 in the SC-group
7 Data was unavailable for 8 infants in the TH-group and 2 in the SC-group
8 Data was unavailable for 8 infants in the TH-group and 2 in the SC-group
9 Normal/Mildly abnormal MRI was defined as normal/mild basal ganglia and thalami score and/or normal/mild/moderate
white matter score. Moderately/Severely abnormal MRI was defined as moderate/severe basal ganglia and thalami score
and/or absent posterior limb of the internal capsule and/or severe white matter score. P-value of 0,007 (Chi?-test)

10 Adverse outcome was defined as BSID (Bayley Scales of Infant and Toddler Development) < 85 (motor/cogn comp score),

GMFCS (Gross Motor Function Classification System) 3-5, or death. P-value of 0.025 (Chi?-test)




Table 2: Biochemical data, organ dysfunction and treatment during admission

Therapeutic

Randomization hypothermia (n=25) Standard care (n=25) Total (n=50) p-value
Biochemical data
Creatinine max (umol/L), median (IQR),
[range] 65 (54-82) [39-194] 73 (55-111) [31-314] 68 (55-87) [31-314] 0.35
Urea max (mmol/L), median (IQR), [range] | 3.0 (2.5-4.3) [1.8-7.3] | 3.8 (2.5-6.5) [1.5-11.3] 3.2 (2.5-5.0) [1.5-11.3] 0.17
CRP max (mg/dL), median (IQR)" [range] | 8.6(4.2-26.1) [0.0-80.1] | 10.0 (5.3-17.9) [0.0-66.9] | 8.6 (4.3-21.3) [0.0-80.1] | 0.92
IL-6"2 max (pg/mL), median (IQR), [range] | 13 (12-15) [10-17] 13 (12-15) [7-19] 13 (12-15) [7-19] 0.85
Troponin T max (pg/mL), median (IQR),
[range] 170 (109-257) [59-841] | 256 (126-345) [75-1180] | 193 (126-310) [59-1180] | 0.24
Platelet count
Minimum (x10%L), median (IQR), 153 (127-177) [54-252] | 169 (110-219) [39-325] | 160.5 (121-189) [39-325] | 0.19
range
[<108 300 per pl, n/N(%)* 4/25(16) 2/25(8) 6/50(12) 0.67
INRY
Maximum, median (IQR), [range] 19(1.6-2.4) [1.4-49] |17 (15-25)[1.1-5.2] 1.8 (1.5-2.4) [1.1-5.2] 0.28
>1.8, n/N (%) 15/25 (60) 10/25 (40) 25/50 (50) 0.16
APTT®
Maximum (sec), median (IQR), [range] | 74 (63-85) [44-180] 61 (49-84) [34-179] 68 (58-85) [34-180] 0,097
>43 sec, n/N (%) 25/25 (100) 23/25 (92) 48/50 (96) 0.49
Organ dysfunction and treatment
Anuria/oliguria, n/N (%)*®
0-24 hours* 7125 (28) 16/23 (70) 23/48 (52) 0.004
24-48 hours 1/23 (4) 5/23 (22) 6/46 (13) 0.19
48-72 hours 0/22 (0) 1/19 (5) 1/41 (2) 0.46
>72 hours 0/21 (0) 1/20 (5) 1/41 (2) 0.49
Number of vasopressors 0.3818
0 11/25 (44) 8/25 (32) 19/50 (38)
1 10/25 (40) 12/25 (48) 22/50 (44)
2 or more 4/25 (16) 5/25 (20) 9/50 (18)
Intravenous bicarbonate, n/N(%) 5/25(20) 3/25 (12) 8/50(16) 0.70
Highest level of respiratory support, n/N
(%) 0.53%
Intermittent mandatory ventilation 5/25 (20) 7125 (28) 12/50 (24)
High frequency oscillation 1/25 (4) 1/25 (4) 2/50 (4)
Duration of antibiotics (days), median
(IQR) [range]® 3(3-5.75) [2-15] 3(3-5) [2-7] 3(3-5) [2-15] 0.501
Clinical seizures, n/N (%) 20/25 (80) 22/25 (88) 42/50 (84) 0.70
Number of anticonvulsants, n/N (%) 0.17
0 6/25 (24) 3/25 (12) 9/50 (18)
1 10/25 (40) 10/25 (40) 20/50 (40)
2 6/25 (24) 6/25 (24) 12/50 (24)
3 3/25 (12) 5/25 (20) 8/50 (16)
4 0/25 (0) 1/25 (4) 1/50 (2)
Any blood products, n/N(%) 10/25 (40) 9/25(36) 19/50 (38) 0.77

11 Data was unavailable for 1 infant in the TH-group and 1 in the SC-group

12 Interleukin-6

13 Only one infant had a platelet count <50 000 per pl; this infant had a platelet count of 39 000 and platelet clumps seen in

smear, but no active bleeding.
1 International Normalized Ratio

15 Activated Partial Thromboplastin Time

16 Anuria was defined as urine output <0,5 ml/kg/h. Oliguria was defined as urine output <1 mi/kg/h.
7 A minimum of 12 hours within the first 24 hours of life.
18 p-value based on Chi2-test on infants who received treatment with vasopressors vs. infants who did not.
19 p-value based on Chi2-test on infants who were treated with mechanical ventilation vs. infants not treated with mechanical

ventilation.

20 Data was unavailable for 1 infant in the TH-group and 1 in the SC-group. 1 infant in the SC-group was not treated with
antibiotics and is not included in estimation of median and IQR.




Table 3: Organ dysfunction and treatments by outcome at 18 months?

Outcome Good (n=30) Adverse (n=17) | p-value | OR Cl (95%)
Anuria/oliguria?? 24-48 1/27 (4) 5/16 (31) 0.02 11.82 | 1.23,113.23
hours, n/N (%)

Vasopressors, n/N (%) 14/30 (46) 14/17 (82) 0.017 533 |1.27,22.48
Mechanical ventilation, 3/30 (10) 8/17 (47) 0.009 8.00 | 1.74,36.81
n/N (%)

>2 anticonvulsants, n/N 8/30 (27) 13/17 (77) <0.001 |8.94 |2.24,3561
(%)

2L Adverse outcome was defined as BSID (Bayley Scales of Infant and Toddler Development) < 85 (motor/cogn comp score),
GMFCS (Gross Motor Function Classification System) 3-5, or death. P-value of 0.025 (Chi?-test)
22 Anuria was defined as urine output <0,5 ml/kg/h. Oliguria was defined as urine output <1 mi/kg/h.



Figure 1: Trendlines for biochemical data in cooled and non-cooled infants
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Figure 1a: median pH?* (lowest measured) during the first 96 hours of life and 1b: median platelet count? during the first 72
hours of life (Error Bars: 95% CI). *There is a statistically significant difference between the groups from 6-12 hours
(p=0.003) and from 12-24 hours (p<0.001).
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Figure 1c: median INR?® and 1d: median APTT? during the first 72 hours of life (Error Bars: 95% CI)

23 TH=therapeutic hypothermia, SC=standard care with normothermia

24 Cord: 20 missing, 1-6 hours: 10 missing, 6-12 hours: 17 missing, 12-24 hours: 26 missing, 24-48 hours: 33 missing, 48-72
hours: 39 missing, 72-96 hours: 45 missing

% 0 hours: 2 missing, 24 hours: 42 missing, 48 hours: 4 missing, 72 hours: 21 missing

260 hours: 2 missing, 24 hours: 1 missing, 48 hours: 5 missing, 72 hours: 7 missing

270 hours: 2 missing, 24 hours: 2 missing, 48 hours: 5 missing,72 hours: 7 missing




Figure 1 (continuation)
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Figure le: median creatinine?® and 1f: median urea® during the first 72 hours of life (Error Bars: 95% CI).
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Figure 1g: median troponin T% during the first 7 days of life and 1h: median IL-63! during the first 48 hours of life (Error

Bars: 95% CI)

28 24 hours: 1 missing, 48 hours: 22 missing, 72 hours: 5 missing
29 24 hours: 2 missing, 48 hours: 24 missing, 72 hours: 8 missing
300 days: 1 missing, 3 days: 5 missing, 7 days: 14 missing

311 hour: 1 missing, 12 hours: 1 missing, 24 hours: 2 missing, 48 hours: 3 missing
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