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It is very difficult to have homogeneous population to study determined clinical conditions
and interventions, mainly in children and adolescents with sepsis/septic shock with
nutritional impairment. Sepsis can deteriorate nutritional status in a short period of time
in hospitalized patients contributing to increased morbidity, mortality, and costs,
especially in the critically ill population (1).

Early identification of severe sepsis through a combination of danger signs of end-organ
dysfunction or impaired circulation is vital to improve outcome. Fluid therapy with
crystalloids carries on a cornerstone in the treatment of septic patients. The risk of
overhydration in malnourished children leading to interstitial, pulmonary, and cerebral
edema has resulted in recommendations of cautious fluid administration in modest amounts.
For children with severe acute malnutrition without signs of severe shock, a careful
administration of intravenous fluids at an initial rate of 10-15 ml/kg/h (no fluid boluses)
should be used (2-4). In this edition of Methods in Pediatric Critical Care 2022, Yenjabog
et al. emphasize the importance to avoid fluid overload that increases mortality. The authors
show a critical appraisal of more advanced approach of hemodynamic monitoring in
predicting fluid responsiveness in mechanically ventilated children using the respiratory
variation in aortic peak velocity in perioperative (including congenital heart surgery) and
clinical conditions (5). Lee et al. (6). in a review article about hemodynamic monitoring and
management of pediatric septic shock cited two systemic reviews that demonstrated
respiratory variation in aortic blood flow peak velocity, as measured by ultrasound, can be an
accurate predictor of fluid responsiveness in ventilated children (level of evidence: 1B) (7, 8).

Systemic Inflammatory Response Syndrome (SIRS) can progress to septic shock if not
identified early. There are several clinical and laboratorial parameters used to identify
aspects related to the evolution of these conditions. The predictors of mortality most
found are: late hospital admissions, abnormal leukocyte count, positive blood cultures,
and severe acute malnutrition (9). The identification, classification and adequate
monitoring of nutritional status is essential and differences occur among patients with
similar genetics and environmental influences. In a case-control study nested within a
multicenter randomized controlled trial among children with a complicated severe
malnutrition in developing countries, the authors found that blood metabolomic and
proteomic profiles robustly differentiated children who died (n=92) from those who
survived (n=92) and these data reinforce other recent study with similar outcome (10,
11). In this edition of Methods in Pediatric Critical Care 2022, Silva-Gburek et al. discuss
about a clinical and methodological approach to measure energy expenditure in the
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critically ill pediatric patient reviewing the utilization of indirect
calorimetry, considering the gold standard method, to evaluate
energy expenditure and substrate utilization by measuring gas
exchange in exhaled air and urinary nitrogen (12). Regarding to
this energy
requirements in a precise way and optimize nutritional therapy

cost-benefit  ratio, evaluation can measure

avoiding degradation of nutritional status and worsening
prognosis. Clinical trials in sepsis have mainly been focused on
the

dysregulation takes place in sepsis, and metabolic outcome might

targeting inflammatory pathway however metabolic
hold much promise for the management of sepsis (13).
data that the

mitochondrial function and metabolism. A pattern of early

Experimental indicate sepsis  influences
longitudinal induction of metabolic-hormones, repression of

bioenergetics and innate immunity, hypo-metabolism, and
amino-acid kinetics changes discriminate sepsis from SIRS;
malnutrition, hypo-metabolism, and persistently increased
resistin and adiponectin are associated with poor outcome (14).

Predicting mortality in septic children and adolescents, including
those with undernutrition, remains a challenge. The use of scoring
systems to predict mortality, mainly in under-five children with
frequent nutritional status involvement, can be a determinant factor
that could be considered, mainly in emergent countries (15, 16). In
this edition of Methods in Pediatric Critical Care 2022, Recher
et al. performed an updated state-of-the-art about the main severity
and organ dysfunction scoring systems in pediatric intensive care
(17). These scores can help clinicians understand much better
about monitoring and therapeutics attitudes in PICU.

Scoring systems and other databases can represent critical
elements of the course of action that is applied in order to
intervene in the reality of facts. Considering that heterogenous
patient populations in pediatric critical care with potential small
case numbers is frequent and constitute a relevant barrier to
research, population-based administrative health care data will
remain a major source to evaluate the epidemiology of diseases
and diagnostic or therapeutic strategies that lack evidence (18).
Codes for “severe sepsis” and “septic shock” can identify smaller
but higher acuity cohorts of patients that more closely resemble
the children enrolled in the largest clinical trials of pediatric
severe sepsis to date (19). In this edition of Methods in Pediatric
Critical Care 2022, Bruns et al. discuss challenges to the use of
administrative data by clinicians highlighting that retrospective
observational investigations, mainly multicenter studies or
analyses of registry data, prevail in the field of pediatric critical
care research but facing many obstacles (20, 21).

Future directions that may lead to a more precision-based
approach to sepsis recognition and treatment are necessary.
Artificial intelligence can be used to predict the onset of severe

sepsis using physiomarkers in critically ill children. Further, it may
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detect severe sepsis as early as 8 h prior to a real-time electronic
severe sepsis screening algorithm (22, 23). Clinical data and some
biomarkers can be used in a systematic form to create real
phenotypes with potential different evolution and prognosis. The
characterization of different disease patterns can facilitate the
establishment of early monitoring and therapeutic measures.
Children and adolescents with malnutrition and sepsis can have a
pattern of clinical and laboratorial similarities that can characterize
a model of prognostic evolution when using artificial intelligence,
facilitating future research (24). Park et al. in this edition of
Methods in Pediatric Critical Care 2022, emphasize that is critical
to avoid “one-size-fits-all” approaches and to employ a precision
medicine is useful, remind us to accelerate the early diagnosis and
treatment of pediatric sepsis. Several phenotypes have been
identified based on prognostic biomarkers that are empirically
selected. In a polished discussion they approached: sample size
examination, missing data handling, correlation adjustment, cluster
number determination and phenotype validation (25).

We reckon that it is still very difficult to diagnose and treat
pediatric patients with sepsis/septic shock mainly if they are
severely undernourished living in a developing country and
refine subgroups can help clinicians to diagnose and establish
early treatment with a consequent better prognosis. More efforts
and investments are needed for the creation of these models and
adequate use of new technologies in future research.
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