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GLOBAL STUDY HIGHLIGHTS DEATHS FROM NEONATAL SEPSIS AND STEPS TO IMPROVE
TREATMENT

Geneva - A global observational study, which involved more than 3,200 newborn babies suffering from
sepsis in 19 hospitals in 11 countries, has shown that many newborns are dying because the antibiotics
used to treat sepsis are losing their effectiveness.

The study, conducted from 2018 to 2020, found there was high mortality among infants with culture-
positive sepsis (almost 1 in 5 across the hospital sites), and a significant burden of antibiotic resistance.
The study has provided a wealth of high-quality data aimed at improving the treatment of newborn
babies with sepsis.

The findings of the observational study have been published in a paper in PLOS Medicine co-authored by
a global team of over 80 researchers spanning four continents.

The study was conducted by the Global Antibiotic Research and Development Partnership (GARDP) in
collaboration with St George’s, University of London (SGUL); Penta — Child Health Research; the Medical
Research Council Clinical Trials Unit at University College London (MRC CTU at UCL), whose research
team led in analyzing the data; and the University of Antwerp.

“It was very important to undertake this study to get a better understanding of the kind of infections
we’re seeing in newborns in hospitals, the bugs causing them, the treatments that are being used and
why we are seeing more deaths. The study has given us vital information which will help us to better
design clinical trials and ultimately improve the care and outcome of babies with neonatal sepsis,” said
Manica Balasegaram, Executive Director of GARDP.

Sepsis is a life-threatening bloodstream infection which affects up to 3 million babies a year globally.
Every year, many newborn babies, mostly in low- and middle-income countries (LMICs), die of sepsis
that has become resistant to antibiotics. Newborn babies are particularly at risk of severe infection
because of their underdeveloped immune systems.

Findings

There was extensive variation in mortality between the 19 hospitals in the study, ranging from 1.6% to
27.3%, with markedly higher rates in LMICs. Leading clinicians in hospitals in Bangladesh, Brazil, China,
Greece, India, Italy, Kenya, South Africa, Thailand, Vietham and Uganda took part in the study.

“The study exposed the glaring reality of antibiotic-resistant infections, especially in hospitals in LMICs,
where we are often faced with a shortage of nurses, beds and space. The risk of infections is very high
and most infections are resistant to antibiotics. If an antibiotic doesn’t work, the baby often dies. This
urgently needs to change. We need antibiotics that will cover all bacterial infections,” said Sithembiso
Velaphi, head of paediatrics at Chris Hani Baragwanath Academic Hospital in Johannesburg, South
Africa.


https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004179

The study highlights a worryingly wide variation in treatment. More than 200 different antibiotic
combinations were used by hospitals in the study, with frequent switching of antibiotics due to high
resistance to treatments.

Many physicians were forced to use antibiotics such as carbapenems due to the high degree of
antibiotic resistance to the recommended treatments in their units. These are classified by the World
Health Organization as “Watch” antibiotics. They are recommended only for specific, limited indications
as they need to be preserved. However, these were often the only antibiotics available to treat the
infection.

Last-line antibiotics were prescribed to 15% of babies with neonatal sepsis enrolled in the
study. Klebsiella pneumoniae was the most common pathogen isolated. It is usually associated with
hospital-acquired infections.

Future steps to improve treatment and survival

Using the data collected, the team developed two tools that could be used in clinical trials and in any
neonatal intensive care unit worldwide. The NeoSep Severity Score, based on 10 clinical signs and
symptoms, could be used by clinicians to identify newborns who have a high risk of dying, and ensure
they get special attention more quickly. The NeoSep Recovery Score uses many of the same clinical signs
and symptoms and could provide clinicians with key information on whether to escalate treatment.

“The observational study has been instrumental in providing the high-quality data that we need to
design trials of appropriate treatments for sepsis in newborn babies. It has been a huge collaborative
effort by researchers and clinicians in Africa, Asia, Latin America and Europe,” said Neal Russell, Principal
Investigator for the neonatal sepsis study at SGUL.

The study also aims to inform WHO guidelines on treatment for newborn babies with sepsis.

“Organisms evolve, drug resistance changes; that is why clinical guidelines for neonatal sepsis need
constant adaptation. Updating guidelines relies on recent and good evidence, so this observational
study is a significant step towards better treatment,” said Wolfgang Stohr, statistician for the
observational study at MRC at UCL.

The results of the study have been used to design a pivotal strategic public health clinical trial to find
better treatments for newborn infections in the context of increasing resistance to existing treatments.
The neonatal sepsis trial (NeoSep1) is led by GARDP together with SGUL and the MRC CTU at UCL and is
being conducted at Chris Hani Baragwanath Academic Hospital in Soweto, Johannesburg, Tygerberg
Hospital in Cape Town and Kilifi County Hospital in Kenya. The trial will also look at appropriate
formulations and dosages for newborn babies. The trial will be expanded to other countries and regions
from 2024, with a target of recruiting up to 3000 newborns overall.

“Work in formulation and dose appropriateness is imperative. Children are not small adults. Drugs must
be formulated to meet their needs in a safe and effective manner,” said Alessandra Nardone, Clinical
Project Manager at Penta — Child Health Research.

The new trial will benefit from vital laboratory work carried out during the observational study.
“The Laboratory of Medical Microbiology (LMM LAB-Net) functioned as the central laboratory,
supporting local lab analysis for the observational study. We also performed an in-depth molecular



analysis on the collected pathogens. Together, these results provide valuable information for the
NeoSepl trial,” said Surbhi Malhotra-Kumar, head of the Laboratory of Medical Microbiology at the
University of Antwerp.

About GARDP

The Global Antibiotic Research and Development Partnership (GARDP) is a Swiss not-for-profit
organization developing new treatments for drug-resistant infections that pose the greatest threat to
health. GARDP was created by the World Health Organization (WHO) and the Drugs for Neglected
Diseases initiative (DNDi) in 2016 and legally founded in 2018 to ensure that everyone who needs
antibiotics receives effective and affordable treatment. GARDP is funded by the governments of
Australia, Germany, Japan, Monaco, the Netherlands, the Public Health Agency of Canada, South Africa,
Switzerland, the United Kingdom, the Canton of Geneva, as well as the European Union, Wellcome Trust
and private foundations. GARDP is registered under the legal name GARDP Foundation. www.gardp.org

Research Partners

St George’s, University of London; Penta — Child Health Research; the Medical Research Council Clinical
Trials Unit at University College London, whose research team led in analysing the data; and the
University of Antwerp.

Study sites

Bangladesh: Dhaka Shishu Hospital (Dhaka); Brazil: FCM da santa casa de Sao Paulo and Hospital das
Clinicas de Ribeirdo Preto; China: Shenzhen Children’s Hospital, Beijing Children’s Hospital, and Beijing
Women and Children’s Hospital; Greece: Hippokration Hospital (Thessaloniki); India: JPIMER
(Puducherry, Tamil Nadu), KEM (Mumbai), Lady Hardinge Medical College (Delhi), and AlIMS
(coordinating centre, New Delhi); Italy: Bambino Gesu Children’s Hospital (Rome); Kenya: KEMRI, Kilifi
County Hospital; South Africa: Chris Hani Baragwanath Academic Hospital (Johannesburg), Charlotte
Maxeke Academic Hospital (Johannesburg), and Tygerberg Children’s Hospital (Cape

Town); Thailand: Chiang Rai Prachanukroh Hospital and Queen Sirikit National Institute of Child Health
(Bangkok); Uganda: Mulago Hospital (Kampala); Vietnam: National Hospital of Pediatrics (Hanoi).
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