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Rethinking management of neonates at risk of sepsis
Clinicians involved in the care of young infants are aware 
of the consequences of not administering or of delaying 
antibiotics in cases of bacterial sepsis. Those who have 
seen such cases might be quicker to prescribe antibiotics 
in the future, even if sepsis is a remote possibility. 
However, this practice is not without risks. Exposure to 
broad-spectrum antibiotics alters the body’s microbiota, 
increases opportunistic infections, and promotes anti-
microbial resistance (AMR), which may restrict future 
treatment options for the child.1 Therefore, a contextual 
evaluation of risks and benefits is necessary when 
prescribing antibiotics. 

What should clinicians do when they assess a 
young infant at risk of infection? In most settings, 
the standard of practice is to treat all neonates 
with parenteral antibiotics immediately. This practice 
partly comes from times when neonatal mortality 
was inordinately high and is based on the premise 
that neonates are immunologically vulnerable to 
infections.2 However, data suggest that the immune 
system of the term neonate is well adapted to fight 
most bacteria.3 The epidemiology of neonatal sepsis 
has evolved over the past century with socioeconomic 
gains and advances in perinatal care. In 2012, the rate 
of sepsis in infants in North America was about one 

per 1800 livebirths, and not materially different from 
older paediatric age groups.4 Bacterial sepsis occurs 
most commonly as late onset in preterm neonates or 
early onset in term and preterm neonates.5 However, it 
is relatively uncommon even in febrile neonates who 
need medical care after discharge home.6 Therefore, 
we question whether the systematic, immediate use 
of antibiotics in these situations remains justified. 
Although this practice is supported by expert 
guidelines,7 we believe that increased AMR mandates 
revisiting this approach.

The situation in resource-poor settings requires 
additional consideration. Scarce epidemiological data in 
these places complicate the application of knowledge.8,9 
Comorbidities, including prematurity, malnutrition, 
micronutrient deficiencies, and maternal HIV infection, 
can compromise postnatal immunological adaptation 
and thus increase the risk of sepsis.10 Yet one study in 
south Asia suggested that most cases of sepsis in young 
children could have had non-bacterial causes, although 
these findings require confirmation.11 Although we 
cannot reject that the benefits of prescribing antibiotics 
in these settings could outweigh the risks, we are open to 
the possibility that the opposite might be true and this 
is worthy of investigation. Moreover, diagnostic tests 

Researchers, policy makers, national programmes, 
funders, and the media will undoubtedly find these 
maps and associated tools useful for monitoring 
spatial and time trends and for planning purposes. How 
useful they are for targeted interventions is less clear. 
This uncertainty is because of the above mentioned 
limitations but also because of the scarcity of good-
quality data at subnational levels. Good intelligence is 
key in the fight against malaria, especially in the context 
of elimination of P falciparum. But data for disease 
burden are intractably linked to funding and individuals 
who are looking for funding for malaria programmes 
could be tempted to manipulate numbers. 

Let us hope, with the authors of this magnificent 
work, that these maps will stimulate more data sharing 
from all individuals involved so that the accuracy, 
precision, and usefulness of these tools continue to 
improve in the coming years.
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are often unavailable in these settings, thus antibiotics 
can be started without measures to inform cessation 
of therapy. Non-resilient health systems typically don’t 
have the safety net for advanced care of the critically ill 
patients, which creates an over-reliance on antibiotics.

We call for a more judicious use of antibiotics in 
neonates, discouraging their systematic empiric use 
when sepsis is only a remote possibility. In line with 
the 2018 North American recommendations,12 models 
of care should be adapted to facilitate serial clinical 
and laboratory assessments rather than immediate 
treatment in low-risk infants. Clinical decision algo-
rithms should evaluate the effectiveness and safety of 
withholding antibiotics in specific subgroups,13 which 
could include those who appear to be well at the time 
of assessment or who only have a low-grade fever.14 
Efforts should focus on educating health workers in 
recognising early danger signs.15 Research is needed 
to develop pragmatic, severity-based definitions for 
neonatal sepsis. In low-resource settings, there is an 
urgent need for a universal application of measures 
that have proven effective in reducing infant mortality 
over the past century in resource-rich countries,16 

including improving sanitary conditions at birth, 
access to health care and safe milk, and vaccination. 
Robust actions are needed to bolster resilience of health 
systems to prevent, diagnose, and treat the ill neonate, 
including local access to neonatal expertise. Finally, 
access to existing laboratory tests for diagnosing 
sepsis (eg, procalcitonin, C-reactive protein) need to 
be facilitated, and next-generation diagnostic tests 
that are fast, reliable, and widely accessible need to 
be developed to address the limitations of the current 
reference standard blood culture that is insensitive and 
prone to contamination, especially in resource-poor 
settings. 

Research will be needed to counteract entrenched 
and traditional thinking and support practice changes. 
Widespread antibiotic use in neonates without 
addressing the fundamental sanitary and operational 
health system issues fuels AMR and will eventually 
render use of antibiotics obsolete for those who truly 
need these drugs.17 Changes need to be deliberate and 
include consideration of pathophysiology and the 
local context. These daunting tasks must be addressed 
to ensure that improvements in neonatal health are 
sustainable across nations.
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Surrogate endpoints in randomised controlled trials: 
a reality check
At the 24th Congress of the European Hematology 
Association in June, 2019, the results of the BELLINI trial, 
a double-blind, randomised, placebo-controlled trial 
of venetoclax, bortezomib, and dexamethasone versus 
placebo, bortezomib, and dexamethasone in patients 
with relapsed, refractory multiple myeloma, were 
presented, on which one of us (SK) is an investigator.1 
Earlier, in March, 2019, the US Food and Drug 
Administration (FDA) had placed a hold on clinical trials 
of venetoclax in multiple myeloma.2,3 This action was 
taken by the FDA after reviewing safety data from the 
BELLINI trial.1

In the BELLINI trial,1 there were twice as many deaths 
in the venetoclax group than in the placebo group 
(41 [21·1%] deaths in 194 patients in the venetoclax 
group vs 11 [11·3%] of 97 in the control group; hazard 
ratio 2·03 [95% CI 1·04–3·94]). Venetoclax was superior 
to placebo in other aspects of efficacy, including 
response rate (159 [82%] vs 66 [68%]), progression-
free survival (22·4 months vs 11·5 months), and minimal 
residual disease negative rate (26 [13·4%] vs one [1%]).1 
The results of this trial provide an important lesson on 
the limitations of surrogate endpoints, with implications 
that extend beyond the myeloma field into all of 
oncology.

Oncology drug development is an expensive, arduous, 
and risky process.4 Industry sponsored trials often use 
surrogate endpoints to produce results within a reasonable 
period of time since there is an understandable need 
to protect investment capital and patent life. Given 
the severity of cancer, there is an incentive for patients, 
researchers, and the pharmaceutical industry to accelerate 
drug development. The gold standard for regulatory 
approval is proof of efficacy and safety in randomised 
controlled trials, with efficacy being defined as evidence of 
improved overall survival or improvement in a validated 
patient-reported outcome.5 Regulators, such as the FDA, 
approve some drugs that fill an unmet medical need on 
the basis of surrogate efficacy endpoints since differences 
in overall survival can take a long time to emerge. 
Common surrogate endpoints include progression-free 
survival and response rate.6 But when progression-free 
survival and other surrogates are formally evaluated, 
they often correlate poorly with overall survival, or do so 
with uncertainty.7 The BELLINI trial is a warning; we must 
understand its meaning and learn from it.

One lesson is to recognise that response rate, minimal 
residual disease negative rate, and progression-
free survival are all surrogate endpoints. Terms like 
progression-free survival can mislead us into thinking 

1 Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD. Effect of antibiotic 
prescribing in primary care on antimicrobial resistance in individual 
patients: systematic review and meta-analysis. BMJ 2010; 340: c2096.

2 Gale AH. A century of changes in the mortality and incidence of the 
principal infections of childhood. Arch Dis Child 1945; 20: 2–21.

3 Kollmann TR, Kampmann B, Mazmanian SK, Marchant A, Levy O. 
Protecting the newborn and young infant from infectious diseases: lessons 
from immune ontogeny. Immunity 2017; 46: 350–63.

4 Schuller KA, Hsu BS, Thompson AB. The rate of sepsis in a national pediatric 
population, 2006 to 2012. Clin Pediatr (Phila) 2017; 56: 1001–07.

5 Giannoni E, Agyeman PKA, Stocker M, et al. Neonatal sepsis of early onset, 
and hospital-acquired and community-acquired late onset: a prospective 
population-based cohort study. J Pediatr 2018; 201: 106–14.e4.

6 Powell EC, Mahajan PV, Roosevelt G, et al. Epidemiology of bacteremia in 
febrile infants aged 60 days and younger. Ann Emerg Med 2018; 71: 211–16.

7 WHO. Pocket book of hospital care for children: guidelines for the 
management of common illnesses with limited resources, 2nd edn. 
Geneva: World Health Organization, 2013.

8 Seale AC, Blencowe H, Manu AA, et al. Estimates of possible severe bacterial 
infection in neonates in sub-Saharan Africa, south Asia, and Latin America 
for 2012: a systematic review and meta-analysis. Lancet Infect Dis 2014; 
14: 731–41.

9 Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, Schlapbach LJ, 
Reinhart K, Kissoon N. The global burden of paediatric and neonatal sepsis: 
a systematic review. Lancet Respir Med 2018; 6: 223–30.

10 Slogrove A, Reikie B, Naidoo S, et al. HIV-exposed uninfected infants are at 
increased risk for severe infections in the first year of life. J Trop Pediatr 2012; 
58: 505–08.

11 Saha SK, Schrag SJ, El Arifeen S, et al. Causes and incidence of 
community-acquired serious infections among young children in south 
Asia (ANISA): an observational cohort study. Lancet 2018; 392: 145–59.

12 Puopolo KM, Benitz WE, Zaoutis TE, Committee on Fetus and Newborn, 
Committee on Infectious Diseases. Management of neonates born at 
≥35 0/7 weeks’ gestation with suspected or proven early-onset bacterial 
sepsis. Pediatrics 2018; 142: e20182896.

13 Kuzniewicz MW, Puopolo KM, Fischer A, et al. A quantitative, risk-based 
approach to the management of neonatal early-onset sepsis. 
JAMA Pediatr 2017; 171: 365–71.

14 Gehlbach SH. Fever in children younger than three months of age: a pooled 
analysis. J Fam Pract 1988; 27: 305–12.

15 Sandberg J, Odberg Pettersson K, Asp G, Kabakyenga J, Agardh A. 
Inadequate knowledge of neonatal danger signs among recently delivered 
women in southwestern rural Uganda: a community survey. PLoS One 
2014; 9: e97253.

16 Wegman ME. Infant mortality in the 20th century, dramatic but uneven 
progress. J Nutr 2001; 131: 401S–8S.

17 Laxminarayan R, Bhutta ZA. Antimicrobial resistance-a threat to neonate 
survival. Lancet Glob Health 2016; 4: e676–77.

Downloaded for Anonymous User (n/a) at Maccabi Healthcare Services from ClinicalKey.com by Elsevier on August 03, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.


	Rethinking management of neonates at risk of sepsis
	References





