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CHILDREN’S ANTIBIOTICS

A MILESTONE IN THE 
FIGHT AGAINST  
NEONATAL SEPSIS 

With their immune systems having not yet devel-
oped, newborns are particularly susceptible to bacte-
rial infections. In 2017, there were over 5 million cases 
of neonatal sepsis globally, with the most common rea-
son for sepsis-related deaths in under-5s being neona-
tal disorders, which resulted in over 800,000 deaths6. 
The burden of neonatal sepsis is, therefore, more sig-
nificant than was previously thought, with the highest 
impact occurring in low- and middle-income countries 
(LMICs), which are the least equipped to prevent, iden-
tify and treat sepsis. This problem is made even worse 
by the growing challenge of antimicrobial resistance. 
Today, up to 40% of bacterial antibiotic resistance in 
hospitalized babies are resistant to standard treat-
ments7; a figure that is headed in the wrong direction.

We desperately need new treatments for infections 
in newborns that have become resistant to those in 
our existing pipeline. As part of its Children’s Antibi-
otics programme, GARDP aims to address this cru-
cial development gap by evaluating combinations of 
existing antibiotics that could be used to treat neona-
tal sepsis.

REPURPOSING EXISTING  
ANTIBIOTICS
GARDP’s neonatal sepsis activities aim to develop new 
combinations of existing antibiotics that can be used to 
replace ampicillin and gentamicin. Although this com-
bination remains the WHO standard of care for neona-
tal sepsis in most settings, many hospitals are increas-
ingly unable to use it as their first-line treatment due to 
growing antibiotic resistance. 

In collaboration with our partners, GARDP has under-
taken research that will help establish a safe dose of the 
antibiotic fosfomycin to be used with other treatments 
to treat newborns with sepsis.

In 2020, we finalised a clinical study report on the 
pharmacokinetic clinical trial in Kenya assessing the 
safety and dosing of fosfomycin in newborns, which 
completed enrolment in 2019. The results, to be pub-
lished in 2021, will inform the dosing of future work to 
develop effective treatments for neonatal sepsis. 

Each year, millions of newborns are diagnosed with neonatal sepsis, a life-threatening 
bloodstream infection that is becoming more dangerous due to the slow-moving pandemic 
of drug-resistant infections. In 2020, GARDP completed a study that represents a crucial 
milestone in its mission to give more newborns a fighting chance of survival. 

6 Rudd K E, Johnson S C, Agesa K M, Shackelford K A, Tsoi D, Kievlan D R et al. ‘Global, regional, and national sepsis incidence and mortality, 
1990–2017: analysis for the Global Burden of Disease Study’. The Lancet. 2020;395(10219):200–211.
7 WHO. https://www.who.int/mediacentre/commentaries/antibiotic-resistant-bacteria/en/.



CHILDREN’S ANTIBIOTICS – 17 

GARDP has successfully identif ied three exist-
ing antibiotics - fosfomycin, flomoxef and amikacin 
- as potential alternative treatments to ampicillin 
-gentamicin. Together with partners we have com-
pleted the assessment of fosfomycin-amikacin and  
fosfomycin-flomoxef combinations using a hollow fibre 
infection model to assess the pharmacokinetic and 
pharmacodynamic properties of the combinations as 
well as their ability to prevent the emergence of resis-
tance. This work is ongoing for the third combination of 
flomoxef and amikacin. 

A GROUNDBREAKING STUDY
In February 2020, GARDP and its partners completed 
enrolment in one of the largest ever prospective obser-
vational studies on neonatal sepsis (NeoAMR Obser-
vational Study - NeoOBS). The study enrolled 3,204 
babies (under 60 days old) with clinically diagnosed 
neonatal sepsis across 19 sites in 11 countries, most of 
which are LMICs: Bangladesh, Brazil, China, Greece, 
India, Italy, Kenya, South Africa, Thailand, Uganda and 
Vietnam. The study recorded, along with other infor-
mation, daily clinical observations of the babies and 
which antibiotics they received. The data obtained from 
this vital study will inform the design of future clinical 
trials on new combinations of existing drugs for treat-
ing neonatal sepsis. This includes GARDP’s upcoming 
clinical trial of the three aforementioned new combina-
tion treatments slated to begin in the first half of 2022.

Over 5 million 
babies are diagnosed 
with neonatal sepsis 
annually6

Over 800,000 
babies died of  
neonatal sepsis in 
20176

Up to 40% of  
bacterial infections 
in hospitalized babies 
are resistant to  
standard treatments7

·  3204 babies with clinically  
diagnosed sepsis enrolled from 19 
sites in 11 countries in 19 months

·  Wide variety of antibiotics were  
prescribed to treat infants including 
carbapenems

·   Approximately 18% of babies  
had a positive blood culture with  
Klebsiella pneumoniae, the most  
common pathogen identified

RESULTS OF 
NEONATAL SEPSIS STUDY

Apart from an additional month required to collect and 
clean data, the COVID-19 pandemic had a minimal 
impact on this observational study. Having locked the 
database in July, preliminary results were presented to 
investigators in October 2020. GARDP and its part-
ners will publish the study once the analysis is complete. 
These preliminary results have informed the design of 
next year’s clinical trial, demonstrating the immense 
value of undertaking this study.
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NEONATAL SEPSIS

TRANSFORMING  
CARE OF BABIES  
IN INDIA WITH 
LIFE-THREATENING 
SEPSIS
GARDP partnered with Penta and St George’s University of London to run one of the 
largest ever studies on the care of babies with sepsis, one that encompasses 11 countries. 
One of those countries is India, where sites in Mumbai, New Delhi and Puducherry are 
among the countries taking part.

Saba holds her daughter, Laiba, in a neonatal nursery, part of the 
Department of Neonatology at the Lady Hardinge Medical College, 

New Delhi. Laiba, who weighed only 970 grams when she was born 
and had underdeveloped lungs, was diagnosed and treated for  

neonatal sepsis. 
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Nandini, from Thirumanikuzhi village in Southern India,  
feeds her daughter Navika, who was treated for sepsis in  
Puducherry’s Jawaharlal Institute of Postgraduate Medical  
Education and Research Hospital (JIPMER). 

The JIPMER Women and Children’s Hospital includes a neonatal 
ward, as well as an emergency and paediatric intensive care unit. 

A newborn, diagnosed with sepsis, is monitored in the JIPMER
neonatal intensive care unit. 
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ACCELERATING  
CHILDREN’S  
ANTIBIOTIC  
DEVELOPMENT

GARDP ’s paediatric development activities focus on 
antibiotics that are either in late-stage clinical develop-
ment or have already been approved for use in adults. 
The aim is to accelerate development of these antibi-

Infectious diseases—including serious bacterial infections, such as pneumonia and  
sepsis—are a leading cause of child mortality, with more than three million deaths reported 
in 20138. And yet, as of 2017, only two out of 37 new antibiotics being developed in adults 
were being studied in children9. This is the challenge that GARDP’s paediatric development 
work aims to address.

otics for use against serious bacterial infections in chil-
dren for which there are currently limited or no treat-
ment options. This will be achieved by confirming the 
safety of, and establishing the correct doses for, such 
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ACCELERATING  
CHILDREN’S  
ANTIBIOTIC  
DEVELOPMENT

8 Fleischmann-Struzek C, Goldfarb D M, Schlattmann P, Schlapbach L J, Reinhart K, Kissoon N. 
‘The global burden of paediatric and neonatal sepsis: a systematic review’. The Lancet. 2018;6(3):223–230.
9 Thompson G, Barker C I, Folgori L, Bielicki J A, Bradley J S, Lutsar I et al. 
‘Global shortage of neonatal and paediatric antibiotic trials: rapid review’. BMJ Open. 2017;7(10).

Only two out of 37 new 
antibiotics being developed in 
adults were being studied  
in children as of 20179
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antibiotics in children of all ages by completing paediat-
ric development plans agreed with regulatory agencies 
in the US and Europe. 

Following the agreement signed between GARDP 
and Venatorx Pharmaceuticals, (see ‘Serious Bacterial 
Infections’), one of the first compounds we are exam-
ining is cefepime-taniborbactam, which is currently 
undergoing a phase 3 trial for use in adults. GARDP will 
seek regulatory approval for the use of cefepime-tani-
borbactam in children and newborns.

With the support of GARDP, Venatorx has led 
the creation of paediatric development plans for 
cefepime-taniborbactam, which were agreed with the 
European Medicines Association (EMA) and the US 
Food and Drug Administration (FDA) in 2020. We 
will begin implementing these paediatric development 
plans this year, with a view to beginning the first paedi-
atric clinical trial of cefepime-taniborbactam in 2022 
(pending the outcome of the phase 3 trial in adults).

3 million children  
died of infectious diseases 
— including serious bacterial 
infections — in 20138

GARDP also continued to evaluate the potential of a 
partnership to support a paediatric development pro-
gramme for polymyxin B. This existing antibiotic shows 
activity against multidrug-resistant infections in adults, 
but there are currently limited data around its safe and 
effective use in children and newborns. 
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