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PROJECT OVERVIEW

APR 8- 22

Submit 
Deliverable

MAY 31

Review BMGF 
Sources & Develop 
Research Strategy

Effect Size 
Research (Aim 1)

Candidate Drug Trial 
Research (Aim 2)

Refine 
Deliverables

MAY 24-JUN 7

Scoping 
Meeting
APR 3

1st SME 
Call

APR 15

2nd SME 
Call

MAY 13

Check-in 
Meeting
MAY 15

Final 
Meeting
JUN 7

APR 24- MAY 21

MAY 15- 24



WORK ORDER OBJECTIVES

• Labor & delivery
• Neonatal resuscitation
• Therapeutic hypothermia
• Drug-based interventions

• Incidence of mild, 
moderate and severe HIE

• Facility level-specific
• Geography-specific 

(HIC/LMIC)

• Excel spreadsheet
• Upload PDFs to Dropbox

Deliverables
HIE Burden 
Estimates

(Aim 2)

Intervention 
Effect Size

(Aim 1)



(UPDATED) WORK ORDER OBJECTIVES

• Labor & delivery
• Neonatal resuscitation
• Therapeutic hypothermia
• Drug-based interventions

• List of 13 candidate drugs 
• Trials in children, neonates 

& pregnant women
• Drug safety profile

• Excel spreadsheet
• Upload PDFs to Dropbox
• (UPDATED) Executive 

Summary

Deliverables

UPDATED)
Candidate 

Drug 
Studies
(Aim 2)

Intervention 
Effect Size

(Aim 1)



WORKBOOK DELIVERABLE FORMAT
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1. Intervention Effect Size: Outcomes from studies of clinical interventions given to encephalopathic 
term infants with evidence of perinatal hypoxic insult

2. Candidate Drug Trials: Studies of BMGF-identified 13 priority drugs given to pregnant women and 
young children with reported adverse events, toxicology, or pharmacokinetic/pharmacodynamic 
information

3. Burden Estimate Studies: Estimates of intrapartum-related neonatal health burden with a focus on 
hypoxic ischemic encephalopathy (HIE)

4. Candidate Drug Database: Line listing of all clinical trials in target populations registered in the NIH 
clinical trails (clinicaltrials.gov) of BMGF-identified list of 13 priority drugs



EFFECT SIZE STUDIES (AIM 1)
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STRATEGY TO IDENTIFY EFFECT SIZE STUDIES
AIM 1 METHODOLOGY

Searched PubMed and clinicaltrials.gov for clinical interventions given to 
encephalopathic term infants with evidence of perinatal hypoxic insult. 
Additional targeted searches were conducted for the 13 high priority drugs

Reviewed initial materials provided by BMGF and used most relevant sources to 
frame initial search strategy

Conducted snowball sampling, where highly relevant articles 
were reviewed for relevant references

Extracted data from relevant papers and 
compiled high-priority review papers 
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TARGETED SEARCH CRITERIA

PUBLISHED ON OR 
AFTER THE YEAR 2000

• Some earlier results 
included as part of 
meta-analyses

TERMS USED TO 
IDENTIFY PERINATAL 

HYPOXIC INSULT

• Asphyxia neonatorum
• Birth asphyxia
• Neonatal 

encephalopathy
• Hypoxic ischemic 

encephalopathy
• Intrapartum mortality

CLINICAL 
INTERVENTIONS 

TARGETED 

• Therapeutic 
hypothermia

• Drug-based 
interventions

• Neonatal resuscitation 
• Labor and delivery



40 BMGF Resources + 
525 Searched Studies

Reviewed

520 excluded for lack of relevance or 
repeated data

45 Studies Included in Final Deliverable
- 7 from BMGF

- 38 from searched papers

34 Effect Size Studies
• 16 Therapeutic hypothermia
• 10 Drug-based
• 5 Resuscitation
• 2 Other
• 1 Multiple

11 High-relevance Reviews

SELECTION PROCESS FOR EFFECT SIZE STUDIES
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40 BMGF Resources + 
525 Searched Studies

Reviewed

520 excluded for lack of relevance or 
repeated data

45 Studies Included in Final Deliverable
- 7 from BMGF

- 38 from searched papers

34 Effect Size Studies
• 16 Therapeutic hypothermia
• 10 Drug-based
• 5 Resuscitation
• 2 Other
• 1 Multiple

11 High-relevance Reviews

SELECTION PROCESS FOR EFFECT SIZE STUDIES

Drugs included:
Erythropoietin
Magnesium sulfate
Xenon (with hypothermia)
Barbiturates
Melatonin
Allopurinol 
Topiramate
Ascorbic acid
Ibuprofen
Phenobarbital
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16 in LMICs
15 in HICs
3 in Both

GEOGRAPHIC SPREAD OF EFFECT SIZE STUDIES
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EFFECT SIZE STUDY COMPOSITION
Facility Type # Studies (% Total)
Tertiary Care 30 (88%)

Community-based 1 (3%)

Multiple 3 (9%)

HIE Severity # Studies (% Total)
Moderate/Severe 13 (38%)

Low/Moderate 11 (33%)

Unknown 10 (29%)

Study Type # Studies (% Total)
RCT 23 (68%)

Meta-analysis 6 (18%)

Retrospective 3 (9%)

Non-RCT Prospective 2 (6%)
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Intervention Study Sample 
Size

Effect Measure Outcome Effect Size

Therapeutic 
hypothermia

Jacobs, 
2013

N=1,501 Relative risk 
(treatment vs. no 
treatment)

1. Death or major 
neurodevelopmental disability 
(NDD)
2. Mortality
3. Major NDD

1. 0.75 (0.68 - 0.83)
2. 0.75 (0.64 - 0.88)
3. 0.67 (0.55 - 0.80)

Erythropoietin Razak, 
2019

N=424 Relative risk 
(treatment vs. 
placebo or no 
treatment)

1. Death
2. Cerebral palsy
3. Moderate to severe 
cognitive impairment

1. 0.89 (0.49 - 1.32)
2. 0.47 (0.27 - 0.80)
3. 0.49 (0.28 - 0.85)

Allopurinol Chaudhari, 
2012

N=114 Relative risk 
(treatment vs. 
placebo or no 
treatment)

1. Death or severe NDD
2. Mortality (during infancy)
3. Severe quadriplegia in 
surviving infants

1. 0.78 (0.56 - 1.08)
2. 0.88 (0.56 - 1.38)
3. 0.59 (0.28 - 1.27)

Resuscitation 
training

Deorari, 
2001

N=25,713 % of births 
(pre- vs. post-
intervention)

1. All-cause neonatal mortality
2. Hypoxia-related neonatal 
mortality
3. Seizures due to hypoxia

1. 3.7% vs. 3.5%
2. 1.6% vs. 1.1%
3. 0.3% vs. 0.5%

PRIORITIZED EFFECT SIZE STUDIES



Therapeutic hypothermia has been studied in both 
high- and low-resource settings and has shown 
reductions in mortality and morbidity (Jacobs 2013)

Other drugs and interventions (e.g. resuscitation training) 
have shown mixed results and/or require stronger evidence 
bases (e.g. few studies and/or small sample sizes)

Meta-analysis of erythropoietin showed reduction in 
risk of brain injury, cerebral palsy and cognitive 
impairment but not mortality (Razak 2019)

HIGHLIGHTS

Meta-analyses of allopurinol and barbiturates did not have 
enough high-quality data to determine effect (Chaudhari 
2012, Young 2016)

1

2

3

4

No identified effect size studies in 13 high-priority 
drugs 5



CANDIDATE DRUG TRIALS (AIM 2)



CRITERIA USED TO IDENTIFY 
MOST RELEVANT STUDIES IN 
CANDIDATE DRUGS
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Limited to Clinical Trials – most likely to 
have information on adverse events1

Studies in Pregnant Women – used text strings 
and searched inclusion/exclusion criteria3

Restricted Age – used various filters to find 
studies in which children were given the drug2

No restriction on condition – looked for studies 
that used drug for any condition, not restricted to 
HIE

4
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STRATEGY TO IDENTIFY CLINICAL TRIALS ON 
CANDIDATE DRUGS 

AIM 2 METHODOLOGY

Extracted information on all clinical trials in target populations


Searched clinicaltrials.gov for any registered trials in target populations

Performed targeted search in PubMed, restricted to clinical 
trials performed in neonates, children, and/or pregnant women

Extracted data from most relevant trials
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SCREENSHOT OF TRIAL DATABASE
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REGISTERED CLINICAL TRIALS IN TARGET POPULATIONS
Drug Trials in Children 

(<18 years)
Trials in Neonates 

(<4 weeks old)
Trials in Pregnant 

Women

Azithromycin 186 6 32

B-hydroxy butyrate 18 0 4

Cannabinoids 22 1 4

Carnitine 55 6 17

Edaravone 1 0 0

Iodide 6 0 3

ISRIB 0 0 0

Lactoferrin 41 20 16

Mito-Q 0 0 0

N-acetylcysteine 71 1 16

Selective NOS Inhibition 0 0 0

Thirophan 4 0 0

Uridine 12 1 0

TOTAL 416 35 92
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SELECTION OF STUDIES INCLUDED IN CANDIDATE 
DRUG STUDIES WORKSHEET

13 Candidate Drugs Searched
1 Drug had no studies (ISRIB)
2 Drugs had no studies in  
children or pregnant women 
(NOS inhibition; Mito-Q)10 Drugs had Registered or 

Published Clinical Trials in 
Children/Pregnant Women

1 drug had no published results 
(B-hydroxy butyrate)

9 Drugs Included in the 
Database

[2. Candidate Drug Studies]

Trials that did not report AEs (6)
• Edaravone (2)
• Iodide (1)
• N-acetylcysteine/dendrimer (2)
• Thiorphan (1)

Trials that reported AEs (29)
• Azithromycin (6)
• Cannabinoids (5)
• Carnitine (2)
• N-acetylcysteine/dendrimer (3)

• Iodide (1)
• Lactoferrin (6)
• Thiorphan (3)
• Uridine (3)



| 22

GEOGRAPHIC SCOPE OF CANDIDATE DRUG TRIALS

5 in LMICS
30 in HICs



Lactoferrin, azithromycin and carnitine have the 
highest number of registered trials and published 
results in children and pregnant women

No information for Mito-Q, ISRIB, selective NOS 
inhibition, B-hydroxy butyrate

Most evidence for possible drug related AEs in 
studies of cannabinoids

HIGHLIGHTS

Some evidence for possible drug related AEs in 
studies of N-acetylcysteine, iodide, and uridine

1

2

3

4

Minimal adverse events reported
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LIMITATIONS

• Targeted search only captures registered 
or published clinical trials

• Additional trials may exist in foreign 
clinical trial databases

• Several studies that are completed do not 
have published results

• Sample sizes in studies done in targeted 
populations are small, limiting their ability 
to capture less common adverse events.



DATASET SUMMARY
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34 STUDIES 31 STUDIES 8 STUDIES 519 STUDIES

1. Intervention Effect Size 2. Candidate Drug Trials 3. Burden Estimate Studies 4. Candidate Drug Database



OPERATIONAL 
HIGHLIGHTS

• Captures relative impact of HIE interventions in 
LMICs & HICs (Effect Size tab)

• Serves as a living document that can be used to 
prospectively collect data for future modeling 
studies (All tabs)

• Assesses the morbidities and prenatal mortality 
attributable to HIE (Effect Size & Burden Estimate tabs)

• Supports market assessment of potential 
neuroprotective and prophylactic agents in target 
populations (All tabs)

• Details clinical trial data for candidate drugs that can 
be augmented as ongoing trials report findings 
(Candidate Drug Trials & Database tabs)



QUESTIONS?
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