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Abstract

Introduction. The management of critically ill pediatric 
hematology-oncology patients represents a major 
organizational and clinical challenge due to the high risk of rapid 
clinical deterioration related to both disease and treatment. 
Early recognition of deterioration and timely transfer to 
intensive care units (ICUs) are essential to improve outcomes. 
However, organizational models and emergency management 
pathways may vary significantly among centers. The aim of this 
study is to describe organizational models for the management 
and transfer of critically ill pediatric oncohematology patients 
across Italian centers, with particular focus on access to 
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pediatric intensive care, escalation of care processes, use of 
clinical deterioration scores, multidisciplinary collaboration, 
and transfer procedures.
Methods. A multicenter cross-sectional descriptive survey 
was conducted among the 47 pediatric hematology-oncology 
centers belonging to the Italian Association of Pediatric 
Hematology and Oncology (AIEOP) network. Data were 
collected between May and September 2024 through an 
ad hoc questionnaire developed by the Nursing Working 
Group after literature review and expert content validation. 
The questionnaire explored intensive care availability, 
transfer logistics, emergency response organization, clinical 
deterioration assessment systems, transfer documentation, 
and communication practices.
Results. Thirty-one centers participated (response rate 66%). 
Most centers were exclusively pediatric (80.6%), while 61.3% 
had an on-site pediatric intensive care unit (PICU). Among 
centers without a PICU, patients were transferred either to 
adult ICUs within the same hospital or to external pediatric 
ICUs. Transport modalities included stretcher transfer 
(51.6%), ambulance (25.8%), and helicopter emergency 
services. Clinical deterioration scores were used in 52% of 
centers, with Pediatric Early Warning Score (PEWS) being 
the most frequently adopted tool (69%). Critically ill patients 
were mainly managed within pediatric hematology-oncology 
wards or dedicated high-dependency areas (65%). ICU transfer 
decisions were multidisciplinary in 71% of centers. Most 
centers (84%) did not have a dedicated Medical Emergency 
Team or Transfer Rapid Response Team. Standardized nursing 
handover tools were used in only 32% of centers. Dedicated 
ICU rooms for pediatric hematology-oncology patients were 
available in 52% of centers.
Discussion. Despite  organizational  heterogeneity  among
Italian pediatric hematology-oncology centers, timely access to 
intensivecareandmultidisciplinarymanagementaregenerally 
ensured. However, variability persists regarding emergency 
response structures, use of clinical deterioration scores, and 
standardized handover procedures. Strengthening shared 
organizational models, promoting structured communication 
tools, and implementing multidisciplinary training programs 
may further improve the management and safety of critically 
ill pediatric hematology-oncology patients.

Keyword: Pediatric Hematology-Oncology, Clinical 
Deterioration, Escalation of Care, Pediatric Intensive Care 
Unit, Nursing

Introduction

The management of emergencies in pediatric 

hematology-oncology patients represents a 
complex clinical challenge. The vulnerability 
of these patients, resulting both from the 
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underlying oncological disease and from 
intensive treatments, exposes them to severe 
complications such as sepsis, respiratory failure, 
and hemorrhagic shock (Jagt, 2013). Appropriate 
and timely intervention is essential; indeed, the 
literature highlights how a rapid and high-quality 
response can significantly reduce mortality and 
improve prognosis (Jones et al., 2015, Hayes et 
al., 2012).

In Italy, the Italian Association of Pediatric 
Hematology and Oncology (AIEOP) coordinates 
a network of specialized centers aimed at 
providing advanced care and support to children 
and adolescents affected by oncohematological 
diseases.

Organizational and logistical differences 
exist among centers, including the proximity 
to intensive care services. The aim of this study 
was to evaluate the availability and distance of 
intensive care units from AIEOP centers through 
a cross-sectional observational survey, in order 
to identify organizational models across different 
care settings.

Materials and Methods

Study Design, Sample, and Setting

A multicenter cross-sectional descriptive 
study was conducted involving the 47 pediatric 
hematology-oncology centers affiliated with 
AIEOP. The study was carried out by the AIEOP 
Nursing Working Group. A formal email 
invitation was sent to the nursing coordinators 
of each center, requesting that they complete 
the questionnaire once during the period from 
May 2024 to September 2024. Completion of the 
questionnaire was considered implied informed 
consent for the anonymous processing and 
dissemination of data for study purposes.

Instrument

A comprehensive literature review was 
conducted to identify a validated questionnaire 
investigating organizational models in the 
management of emergencies in pediatric 
hematology-oncology. As no suitable 
validated instrument was identified, an ad hoc 
questionnaire was developed. Once created, 
the questionnaire was assessed for clarity and 
content validity by four members of the AIEOP 

Nursing Working Group.
The questionnaire consisted of five sections, 

for a total of 24 questions:
1. Respondent demographics and affiliated 

center
2. Type of center (pediatric or mixed) and 

availability of a pediatric intensive care 
unit (PICU)

3. Distance, transfer time, and mode of 
transportation

4. Team responsible for identifying clinical 
deterioration, use of clinical assessment 
scales, transfer team, and handover 
procedures

5. Location of dedicated rooms within 
intensive and sub-intensive care units 
and isolation measures for pediatric 
hematology-oncology patients

Ethical Considerations

Ethical committee approval was not required 
for this study, as it involved an anonymous 
survey of healthcare professionals and did not 
collect sensitive personal data. Participation was 
voluntary, and completion of the questionnaire 
implied informed consent. Confidentiality and 
anonymity were ensured throughout the study in 
accordance with the principles of the Declaration 
of Helsinki.

Results

This study provides an overview of the 
characteristics of AIEOP centers regarding 
the management of emergencies in pediatric 
hematology-oncology.

All 47 centers belonging to the AIEOP network 
were contacted; the response rate was 66% (31 
centers). Among respondents, 20 were Hub 
centers, 6 were Spoke centers, while the status of 
the remaining centers was unknown.

Twenty-five centers (80.6%) were exclusively 
pediatric, whereas six (19.4%) were mixed 
pediatric-adult centers.

Detailed analysis of the collected data showed 
that 19 centers (61.3%) had an in-house pediatric 
intensive care unit, while 12 centers (38.7%) 
relied on external intensive care services.

Specifically, among centers with a pediatric 
intensive care unit, the survey evaluated whether 
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the PICU was located within the same building 
or in a different hospital building. In 11 centers 
(58%), the PICU was located within the same 
building, whereas in eight centers (42%) it was 
situated in a different building. In the latter case, 
transfer times ranged from 5 to 20 minutes.

Regarding the management of 
oncohematological emergencies in the 13 
centers without an on-site PICU, 43% reported 
transferring patients to general or specialized 

adult intensive care units within the same 
hospital, whereas 57% transferred patients to 
an external pediatric intensive care unit, with 
transport times ranging from 10–15 minutes to 
longer durations.

Concerning transport modalities, in 51.6% 
of cases patients were transferred by stretcher, 
followed by 25.8% by ambulance, and 9.7% by 
helicopter emergency medical service or by a 
combination of these modalities (see Figure 1).

Figure 1. Distribution of transport modalities for critically ill pediatric oncohematology patients transferred 
to intensive care settings.

The collected results regarding the use of a 
clinical score for the assessment of deterioration 
in critically ill pediatric hematology-oncology 

patients showed that 16 centers (52%) adopted 
such a tool, whereas the remaining 15 centers 
(48%) did not use any scoring system (see Figure 2).

Figure 2. Use of pediatric early warning and clinical deterioration scoring systems across participating centers.
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Sixty-nine percent of centers reported using the 
PEWS score, while the remaining centers used 
PALARM, PRIMAP, or MEWS scoring systems.

In 22% of cases, critically ill patients were 
transferred directly to an intensive care unit or a 
high-dependency care unit.

In 65% of cases, patients were managed within 
the standard pediatric hematology-oncology 
ward or in a dedicated high-dependency care 
area belonging to the same hematology-oncology 
department (see Figure 3).

Figure 3. Clinical management of pediatric oncohematology patients requiring semi-intensive care.

Figure 4. Collaborative decision-making for transfer of critically ill pediatric oncohematology patients to 
intensive careing centers.

When the patient is transferred to the 
intensive care unit, the decision is made by a 
multidisciplinary medical and nursing ward 
team in collaboration with the intensive care 
team in 71% of cases (see Figure 4).

With regard to patient transfer management, 
in 26 centers, corresponding to 84% of those 
surveyed, there was no dedicated team available, 
such as a TRR or MET (Medical Emergency 
Team). In the remaining five centers (16%), a 
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well-structured team was available, composed 
of various healthcare professionals including an 
anesthesiologist, an intensive care nurse, and, 
in some cases, a pediatric hematology-oncology 
nurse.

In centers where no dedicated structured 
team was available, additional healthcare 
professionals were involved alongside those 
previously mentioned, such as ward pediatricians 
or healthcare assistants, depending on the 
patient’s level of clinical severity (see Figure 5).

Figure 5. Presence of structured Medical Emergency Teams across participating centers.

Thirty-two percent of centers used a 
nursing transfer form to facilitate handover 
communication for critically ill patients (e.g., 
SBAR, structured handover tools, or integrated 
electronic medical records), whereas 68% did not 
use any standardized transfer documentation.

Twelve centers (39%) documented the patient’s 
clinical condition during transfer.

Furthermore, the study investigated whether, 
following transfer, a dedicated room for critically 
ill pediatric hematology-oncology patients 
was available within the intensive care unit, 

considering the particular vulnerability of these 
patients.

A dedicated room was available in 16 centers 
(52%), whereas 10 centers (32%) did not provide 
a dedicated room; in the remaining cases, 
availability  depended on bed capacity and the 
patient’s infectious status (see Figure 6).

Twenty-five centers included in the study 
(81%) did not use objective assessment criteria 
to define the clinical situations in which patients 
should be transferred to the intensive care unit.

Figure 6. Availability of dedicated ICU rooms for critically ill pediatric oncohematology patients.
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Discussion

The logistical and organizational heterogeneity 
among AIEOP centers allows, in all cases, timely 
transfer to intensive care units, supported by 
specialized multidisciplinary teams managing 
critically ill patients.

The literature highlights that early access 
to the PICU is significantly associated with 
improved outcomes during critical illness. In a 
study conducted at St. Jude Children’s Research 
Hospital, mortality among pediatric oncology 
patients admitted to intensive care was 17%, 
with a 6-month survival rate of 69% among 
patients who had not undergone bone marrow 
transplantation (Fiser et al., 2005). These 
findings emphasize how adequate intensive 
care support may allow approximately two-
thirds of patients to survive severe events such 
as sepsis. Broadening the perspective, a meta-
analysis including approximately 17,000 PICU 
admissions of pediatric oncology patients 
estimated an average mortality rate of 27.8% 
(Wösten-van Asperen et al., 2019). Despite slight 
improvements in recent years, mortality rate  
remains significantly higher than that observed 
in the general pediatric population, highlighting 
the fragility of patients undergoing oncological 
treatment.

A crucial issue concerns delays in PICU 
admission: a French multicenter study involving 
224 children with cancer demonstrated that non-
survivors had waited an average of 24 hours for 
PICU admission, compared with 12 hours among 
survivors (Wösten-van Asperen et al., 2019). 
One-month mortality was influenced by disease 
severity at admission, with an increased risk 
(odds ratio 2.3) among patients presenting grade 
4 toxicity prior to admission (Fausser et al., 
2019). These findings strongly suggest that early 
recognition of clinical deterioration followed by 
timely access to intensive care improves survival.

Additional data from a pediatric oncology 
center in Mexico reported a mortality rate of 
9.1% for unplanned PICU admissions, consistent 
with rates reported in high-income countries 
(ranging from 6.8% to 17.5%) (Cardenas-Aguirre 
et al., 2022). This result demonstrates that, even in 
resource-limited settings, effective organization 
including critical response teams, Early Warning 
Scores, and protocols such as the “Golden Hour” 
can achieve comparable outcomes.

Finally, a large European study highlighted 

that nighttime or weekend admissions were 
not associated with increased PICU mortality 
(Wösten-van Asperen et al., 2019), suggesting 
that the timing of admission itself is not a 
determining factor.

The familiarity of intensive care teams with 
the complexity of pediatric oncology patients, 
together with the availability of early recognition 
systems for clinical deterioration such as Pediatric 
Early Warning Scores (PEWS), is crucial to ensure 
timely escalation of care. The BedsidePEWS, for 
example, has been associated with a significant 
reduction in critical events and has proven to be 
a useful tool in guiding the intensification of care 
proportionally to clinical risk (Gawronski et al., 
2022). However, as highlighted by a qualitative 
study conducted in the same setting, the 
effectiveness of these systems is closely linked to 
staff training, interprofessional communication, 
and the organizational context in which care is 
delivered (Gawronski et al., 2018).

Furthermore, the concept of “critical 
deterioration”, defined as transfer to intensive 
care followed by the need for ventilation, 
intubation, or vasopressor support within 12 
hours, has been proposed as a pragmatic and 
early metric to evaluate the effectiveness of rapid 
response systems in pediatric settings. This 
indicator was found to occur eight times more 
frequently than cardiac arrest and was strongly 
associated with in-hospital mortality, making it a 
valuable measure for monitoring and optimizing 
clinical response in high-risk patients (Bonafide 
et al., 2012). International literature confirms that 
the effective implementation of rapid response 
systems, well integrated with early assessment 
tools and supported by organizational structures 
capable of sustaining timely decision-making, 
can significantly improve outcomes even 
in emergency settings, as demonstrated in 
Australian pediatric emergency departments 
(Considine et al., 2018).

The organizational structure of AIEOP centers 
allows compliance with the fundamental 
principles recommended by the literature, 
namely management by specialized personnel 
and rapid transfer to intensive care units.

The analysis showed that centers without a 
dedicated emergency team structure (MET or 
TRR) still consistently involve pediatricians, 
anesthesiologists, nurses, and healthcare 
assistants in the management of pediatric 
oncohematological emergencies.
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The development of a multidisciplinary 
training program promoted by AIEOP, based 
on high-fidelity simulation for the management 
of pediatric oncohematological emergencies, 
could become a cornerstone in fostering staff 
specialization throughout Italy.

Most centers reported the use of a specific 
clinical deterioration score for early recognition 
of patient worsening, a key element in ensuring 
timely intervention and avoiding delays in ICU 
transfer.

The literature recommends the adoption and 
implementation of a generic early warning 
system such as the Pediatric Early Warning 
Score (PEWS) (Lambert et al., 2017). Compared 
with a disease-specific tool such as the Oncology 
Pediatric Early Warning Score (OPEWS), PEWS 
reflects a balance between clinical effectiveness, 
operational simplicity, and interdepartmental 
standardization. PEWS has become a validated 
and widely used pediatric tool for clinical 
monitoring and early identification of 
deterioration due to its simple structure, rapid 
applicability, and adaptability across different 
healthcare settings.

Its broad use promotes a common language 
among professionals working in heterogeneous 
environments, facilitating clinical 
communication and coordination between 
departments. However, this universality also 
represents a limitation in highly complex settings 
such as pediatric hematology-oncology, where 
patients present specific pathophysiological 
characteristics that may reduce the sensitivity 
and specificity of PEWS in identifying early 
clinical deterioration.

OPEWS was developed to address this need 
by proposing an assessment system specifically 
designed for pediatric hematology-oncology 
patients, including targeted parameters such 
as heart rate, respiratory rate, and hourly 
urine output, while reducing subjectivity in 
clinical domains where PEWS may be less 
effective (Maccarana et al., 2024). Nevertheless, 
widespread adoption of a specialist score 
presents operational barriers, including the 
need for dedicated staff training, updating 
internal protocols, and the risk of fragmentation 
of assessment criteria among different units, all 
of which may hinder systemic implementation.

Furthermore, the limited availability of 
multicenter evidence and the lack of large-scale 
external validation raise concerns regarding 

the reliability and reproducibility of the score 
in settings different from those in which it was 
originally developed. In this context, PEWS 
continues to represent the preferred option in 
many institutions because of its well-established 
operational effectiveness, despite the limitations 
observed in specific clinical subgroups.

This study demonstrates that most AIEOP 
centers use clinical deterioration scores in 
accordance with the gold standard promoted by 
the scientific literature.

Future perspectives require intelligent 
integration between generic and specialist tools, 
moving toward risk-stratification models and 
personalized medicine approaches implemented 
across all centers. The adoption of a hybrid 
system, in which OPEWS is reserved for patients 
with known oncohematological conditions 
while PEWS remains the reference tool for the 
general pediatric population, could represent an 
effective strategy.

The literature also highlights the importance of 
an adequate handover system for patient-related 
information, with communication perceived as 
an integral component of interfacility transfers 
(Rosenthal et al., 2016).

Structured and validated handover tools 
specifically developed for interfacility 
communication are recommended (Thirnbeck 
et al., 2024). The use of SBAR forms, for example, 
has proven to be an effective methodology for 
improving communication and the quality of 
information exchange (Shahid et al., 2022).

The use of nursing transfer forms is partially 
widespread among AIEOP centers; therefore, it 
is essential that communication strategies be 
designed and shared in order to streamline the 
process, improve the quality of information 
transfer and bidirectional communication, and 
facilitate positive relationships among healthcare 
professionals from different institutions.

Despite the large body of scientific literature 
dedicated to the analysis of treatments in 
pediatric oncology patients admitted to intensive 
care units, there are currently no studies directly 
comparing mortality — the most frequently 
analyzed outcome — between these patients 
and clinically comparable patients managed in 
standard pediatric wards, whether oncological 
or non-oncological. This gap may be explained 
by the marked clinical differences between 
patients admitted to PICU and those remaining in 
standard wards, as PICU admission is generally 
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reserved for critically ill patients and therefore 
does not represent a treatment arm comparable 
to standard hospitalization. Additionally, most 
retrospective studies adopt a predominantly 
descriptive approach.

Although of significant clinical interest, 
data regarding mortality in standard pediatric 
oncology wards remain limited. The high 
heterogeneity of patients and the substantial 
differences among malignancies make 
aggregation and comparative analysis of 
outcomes particularly difficult. Furthermore, 
many deaths occurring in these settings happen 
during advanced stages of disease and are 
not systematically investigated, unlike deaths 
occurring in intensive care settings.

Among patients admitted to PICU, mortality 
ranges between 18% and 45%, with peaks 
exceeding 60% in the most complex cases or 
in settings with limited resources and less 
developed healthcare systems (Bhosale et al., 
2021, Pechlaner et al., 2022).  

It should also be emphasized that differences in 
PICU admission criteria for pediatric hematology-
oncology patients, likely heterogeneous among 
centers, may significantly contribute to the 
variability in survival rates reported in the 
literature.

The higher mortality observed among pediatric 
oncology patients admitted to PICU, compared 
with those managed in standard wards, mainly 
reflects the severity of illness among patients 
selected for intensive care admission. The 
principal determinants of poor outcome are 
therefore not attributable to the care setting itself, 
but rather to the burden of organ dysfunction 
present at admission (Dalton et al., 2003, Turner 
et al., 2016).

The literature focuses particularly on several 
recurring themes, including the identification of 
mortality predictors among pediatric oncology 
patients admitted to PICU, such as the need 
for mechanical ventilation, inotropic support, 
or high-intensity treatments, all associated 
with significantly worse outcomes, especially 
in patients with hematological malignancies. 
Several studies have compared mortality 
between oncological and non-oncological 
patients treated within the same intensive care 
unit, generally demonstrating an increased risk 
for oncology patients even after adjustment for 
age, severity, and treatment.

Another key area concerns the impact of 

early intensive care admission, which has 
been associated with a significant reduction 
in mortality (Hourmant et al., 2021, El Halal et 
al., 2012). Finally, some evidence suggests that 
the care environment itself, particularly the 
difference between pediatric and adult intensive 
care units, may influence outcomes in favor of 
specialized pediatric units (Flerlage et al., 2023, 
Peltoniemi et al., 2016).

Conclusions

In light of the results obtained through this 
observational study, it emerges that, despite 
the organizational heterogeneity across centers 
within the AIEOP network, the criteria for 
optimal management of critically ill pediatric 
hematology-oncology patients are generally 
respected.

In all participating centers, patients can 
be transferred to intensive care units within 
appropriate timeframes, and the management 
of critically ill patients is entrusted to 
specialized multidisciplinary teams, either 
through dedicated Emergency Medical Teams or 
collaboration between ward-based hematology-
oncology staff and anesthesia and intensive care 
specialists.

The scientific literature suggests the need for 
continuous organizational reassessment in order 
to guarantee access to intensive care as rapidly 
as possible.

The use of clinical deterioration assessment 
scales is recommended and, in the future, it 
would be desirable for all centers to adopt them 
uniformly.

Effective communication and information 
transfer represent key elements in patient 
transfer management. One of the future 
developments of this study will be the creation 
of a structured and validated nursing transfer 
form.

The literature does not clearly indicate which 
setting — standard ward versus intensive care 
unit — is most appropriate for managing pediatric 
hematology-oncology patients requiring high-
dependency care. Most centers currently manage 
these patients within hematology-oncology 
wards. Further studies are needed to define the 
most appropriate care setting.

This study presents several limitations typical 
of survey-based and bibliographic research. The 
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survey design entails potential heterogeneity 
in the quality and completeness of collected 
information, with possible bias related to 
voluntary participation and data availability. 
Furthermore, the information gathered from

 
AIEOP centers reflects diverse organizational 

and operational realities, whereas data from the 
international literature derive from individual 
hospitals belonging to healthcare systems 
structured differently from the Italian system.

Terminology, procedures, and team roles 
may vary across contexts, making it difficult 
to consistently attribute a uniform meaning 
to specific practices. Nevertheless, the results 
provide valuable insight into pediatric intensive 
care practices, allowing comparison of 
organizational approaches and identification 
of potential areas for improvement and 
harmonization of clinical practice.

In particular, the findings emphasize the 
importance of early recognition of critically ill 
pediatric hematology-oncology patients and 
their timely transfer to intensive care units, 
factors that may significantly influence clinical 
outcomes and guide optimization of care 
pathways across different clinical settings.

 
© The Author(s) 2026. This article is published 

by iEditore and distributed under the terms of the 
Creative Commons Attribution 4.0 International 
License (CC BY 4.0)
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