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BACKGROUND: Pediatric early warning systems (PEWS) aid in the early identification of deterioration in hospitalized children with cancer; 

however, they are under- used in resource- limited settings. The authors use the knowledge- to- action framework to describe the implemen-

tation strategy for Proyecto Escala de Valoracion de Alerta Temprana (EVAT), a multicenter quality- improvement collaborative, to scale- up 

PEWS in pediatric oncology centers in Latin America. METHODS: Proyecto EVAT mentored participating centers through an adaptable 

implementation strategy to: (1) monitor clinical deterioration in children with cancer, (2) contextually adapt PEWS, (3) assess barriers to 

using PEWS, (4) pilot and implement PEWS, (5) monitor the use of PEWS, (6) evaluate outcomes, and (7) sustain PEWS. The implementa-

tion outcomes assessed included the quality of PEWS use, the time required for implementation, and global program impact. RESULTS: 

From April 2017 to October 2021, 36 diverse Proyecto EVAT hospitals from 13 countries in Latin America collectively managing more than 

4100 annual new pediatric cancer diagnoses successfully implemented PEWS. The time to complete all program phases varied among 

centers, averaging 7 months (range, 3– 13 months) from PEWS pilot to implementation completion. All centers ultimately implemented 

PEWS and maintained high- quality PEWS use for up to 18 months after implementation. Across the 36 centers, more than 11,100 clinicians 

were trained in PEWS, and more than 41,000 pediatric hospital admissions had PEWS used in their care. CONCLUSIONS: Evidence- based 

interventions like PEWS can be successfully scaled- up regionally basis using a systematic approach that includes a collaborative 

network, an adaptable implementation strategy, and regional mentorship. Lessons learned can guide future programs to promote the 

widespread adoption of effective interventions and reduce global disparities in childhood cancer outcomes. Cancer 2022;128:4004-4016. 
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LAY SUMMARY: 

• Pediatric early warning systems (PEWS) are clinical tools used to identify deterioration in hospitalized children with cancer; however,

implementation challenges limit their use in resource- limited settings.

• Proyecto EVAT is a multicenter quality- improvement collaborative to implement PEWS in 36 pediatric oncology centers in Latin America.

• This is the first multicenter, multinational study reporting a successful implementation strategy (Proyecto EVAT) to regionally scale- up

PEWS.

• The lessons learned from Proyecto EVAT can inform future programs to promote the adoption of clinical interventions to globally improve 

childhood cancer outcomes.
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INTRODUCTION
The global burden of pediatric cancer is disproportion-
ately shifted to low- income and middle- income countries 
(LMICs), which bear >90% of childhood cancer cases,1 
with a dismal survival rate of 20%.2 To reduce these dis-
parities, the World Health Organization Global Initiative 
for Childhood Cancer3 and other initiatives4 recently em-
phasized the need to improve access to and outcomes of 
childhood cancer treatment globally. However, hospitals 
in low- resource settings frequently lack the infrastructure 
and staffing needed to deliver appropriate supportive care 
during cancer treatment,5– 8 resulting in high rates of pre-
ventable deaths.9,10 In Latin America, children with cancer 
experience frequent clinical deterioration events (CDEs), 
with mortality of 30%.11 The coronavirus disease 2019 
(COVID- 19) pandemic has further challenged childhood 
cancer care,12– 14 disproportionately affecting hospitals in 
LMICs and worsening existing disparities.15,16 There is an 
urgent need for effective, low- cost, and feasible supportive 
care interventions, including strategies to promote early 
identification and timely management of clinical dete-
rioration, to improve equity in global childhood cancer 
survival.

Pediatric early warning systems (PEWS) are nursing- 
administered bedside acuity scoring tools associated with 
escalation algorithms17,18 that facilitate the early iden-
tification of clinical deterioration in hospitalized chil-
dren. Whereas data from high- resource settings report 
conflicting impacts of PEWS on patient outcomes,19 the 
implementation of PEWS in resource- limited hospitals 
has been shown to reduce CDEs, optimize intensive care 
unit (ICU) use,20 improve family21 and interdisciplinary 

communication,22 reduce negative provider emotions,23 
increase perceived hospital quality of care,24 and produce 
significant cost savings.25 PEWS have been validated to 
identify deterioration and facilitate patient triage in both 
high- resource26,27 and resource- limited settings.28,29

Despite global consensus that PEWS are needed to 
improve pediatric cancer care,30,31 these interventions are 
not widely used in resource- limited hospitals, in part be-
cause of challenges with implementation.32– 34 To address 
this practice gap, in 2017, St Jude Children’s Research 
Hospital (St Jude) partnered with pediatric oncology 
centers in Latin America to initiate Proyecto Escala de 
Valoracion de Alerta Temprana (Proyecto EVAT), a multi-
center collaborative to improve the outcomes for children 
with cancer who experience deterioration through the 
implementation of PEWS.4,35 Proyecto EVAT has sup-
ported PEWS implementation in pediatric oncology hos-
pitals of various resource levels,36 with preliminary results 
from individual centers showing improvement in patient 
outcomes.32,37– 40

The experience of Proyecto EVAT represents a suc-
cessful strategy for regional adoption and scale- up of an 
evidence- based practice (PEWS) in real- world settings. 
The knowledge- to- action (KTA) framework41 is a com-
monly used implementation science model for how to 
translate research knowledge into active use to improve pa-
tient outcomes, including knowledge creation and the ac-
tion cycle or knowledge application. The KTA action cycle 
has seven phases: (1) identify the problem/knowledge to 
address the problem; (2) adapt knowledge to local context; 
(3) assess barriers to knowledge use; (4) select, tailor, and
implement interventions; (5) monitor knowledge use; (6)
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evaluate outcomes; and (7) sustain knowledge use. In the 
current study, we used the KTA action cycle to describe 
the Proyecto EVAT implementation strategy to support 
the scale- up of PEWS in Latin America and report relevant 
implementation outcomes.

MATERIALS AND METHODS

Ethical approval
This study was approved by the Institutional Review Board 
of St Jude as quality improvement (nonhuman subjects re-
search). Additional approvals were obtained by participat-
ing centers as needed.

Proyecto EVAT
EVAT is a Spanish- language PEWS that has been vali-
dated to predict the need for unplanned ICU transfer in 
hospitalized children with cancer.28 Proyecto EVAT is a 
quality- improvement collaborative formed by St Jude in 
partnership with regional stakeholders in Latin America 
to improve the outcomes of children with cancer who 
experience deterioration.35 In 2017, 16 hospitals joined 
the collaborative,11 with 10– 15 additional centers enroll-
ing annually, for a total of 73 centers as of October 2021. 
Hospitals in Latin America that care for children with 
cancer are recruited to Proyecto EVAT through collabo-
ration with the St Jude Global Alliance4 or by learning 
about the program from others. Participating centers self- 
identify as resource- limited because of multiple challenges, 
including inadequate nursing and physician staff, limited 
equipment and physical space, and patients with low so-
cioeconomic, educational, and nutritional indicators.42– 45 
Hospitals apply to an annual cohort, obtain institutional 
approval to participate, and are assigned a regional mentor 
training center (the EVAT Center of Excellence [CoE]). 
Initially, four pediatric oncology centers that implemented 
Proyecto EVAT before 2017 served as CoEs; subsequently, 
five additional centers completed implementation and 
became training centers (see Figure  S1). Proyecto EVAT 
is led by St Jude in partnership with the EVAT Steering 
Committee (EVAT SC), composed of 27 nurse and physi-
cian PEWS experts from 10 hospitals in eight countries in 
Latin America.

Each center joining Proyecto EVAT assembles a 
local PEWS implementation leadership team, includ-
ing at minimum a pediatric oncology nurse, a pediatric 
oncology ward physician, and an intensivist, adjusting 
the size according to local needs. This team is men-
tored through the phases of PEWS implementation by 
St Jude and regional experts through bimonthly group 

and on- demand, 1:1 virtual meetings, with all activities 
occurring in Spanish.

We use the KTA action cycle (Figure 1) to describe 
the strategy used by Proyecto EVAT to support PEWS im-
plementation in collaborating centers.

Identify the problem
Children with cancer who develop critical illness are at high 
risk of mortality; however, most resource- limited hospitals 
do not track deterioration or outcomes in these patients. 
To address this issue, each center is guided to implement 
a uniform, de- identified, prospective quality- improvement 
registry of CDEs in pediatric oncology patients, defined 
as a hospitalized patient who requires unplanned ICU 
transfer, receives an ICU- level intervention on the ward, or 
experiences a nonpalliative death (for a summary of clini-
cal and implementation outcomes collected by Proyecto 
EVAT hospitals, see Table S1). Centers also report monthly 
pediatric oncology patient volume, defined as ward admis-
sions and in- patient days. Centers collect at least 6 months 
of prospective CDE data to describe the baseline frequency 
and outcomes of deterioration in their setting (the prob-
lem). These data are used to explain the need for PEWS 
to clinical staff and leadership and to describe common 
challenges in caring for this patient population in their 
setting.11

Adapt knowledge to local context
Implementation teams are educated on the PEWS proto-
col as follows: the PEWS score (range, 0– 11) is calculated 
by using the PEWS scoring tool (see Figure S2) with every 
set of routine vital signs. The PEWS action algorithm (see 
Figure S3) then guides the medical team response, with 
yellow scores (PEWS ≥ 3) requiring increased monitoring 
and medical assessment and red scores (PEWS ≥ 5) requir-
ing ICU consultation.20 To maintain effectiveness, fidelity 
with no changes is recommended to the validated compo-
nents of the PEWS tool or how it is used in patient care.17 
Centers, however, are encouraged to adapt other elements 
of PEWS to their setting, including adjusting the wording 
of the PEWS tool to match local medical Spanish and the 
details of the PEWS algorithm to better fit with available 
resources and processes for care escalation in hospitalized 
children.34 Centers are taught a standard strategy to train 
staff on PEWS use; however, they also adapt these core 
materials using education techniques, such as visual plat-
forms (e.g., videos, documentaries) and hands- on learning 
(e.g., interactive digital games, patient simulations) based 
on local needs. Frequently, centers also adapt their internal 
processes, including nursing documentation and frequency 
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of vital sign assessments, to facilitate implementation and 
monitoring of PEWS.34

Assess barriers to knowledge use
Upon joining Proyecto EVAT, centers complete a situ-
ational analysis of their pediatric oncology and criti-
cal care service, including a Strengths, Weaknesses, 
Opportunities, Threats (see Table  S1, SWOT) assess-
ment and anticipated challenges when implementing 
PEWS. In addition, centers are advised to evaluate their 
existing resources, including any gaps in human and ma-
terial resources needed to implement PEWS (e.g., clinical 
staffing, office supplies, vital sign equipment). This eval-
uation is supplemented by a formal stakeholder analysis 
describing key stakeholders influential in PEWS imple-
mentation and their relationship (supportive or in oppo-
sition) to the project. These assessments are completed 
with expert mentorship on common barriers experienced 
during PEWS implementation, such as resource limita-
tions and staff resistance,34 effective strategies to address 

common challenges, and formal Spanish- language train-
ing in quality- improvement methods and stakeholder 
engagement. Through this process, local implementa-
tion teams are guided to systematically identify and de-
velop strategies to address local barriers before PEWS 
implementation.

Select, tailor, and implement interventions
The implementation teams receive a Spanish- language, 
two- part, train- the- trainer course, in which St Jude and 
regional experts from the EVAT CoEs teach PEWS imple-
mentation strategies, including engaging clinical staff and 
leadership, teaching them how to use PEWS and follow 
the algorithm, piloting, scaling unit wide (implementation), 
and measuring the quality of PEWS use (see Table  S1). 
Implementation teams then leverage their situational anal-
yses, adaptations of the PEWS program, and training to 
plan local PEWS implementation, including completing 
a formal pilot plan, anticipating and addressing poten-
tial implementation challenges, and receiving additional 

Figure 1. The Proyecto EVAT implementation strategy. Modified KTA action cycle describing the Proyecto EVAT PEWS implementation 
strategy. CDE indicates clinical deterioration event; KTA, knowledge- to- action; PEWS, pediatric warning systems; Proyecto EVAT, the 
Early Warning Assessment Scale Project; SWOT, Strengths, Weaknesses, Opportunities, Threats assessment.
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technical advice, as needed. This process typically includes 
early engagement of additional internal (e.g., hospital di-
rectors, quality- improvement leaders) and external (e.g., 
foundations, experts from other centers) stakeholders to 
address identified local barriers to PEWS implementation 
and use.

The implementation leaders then train clinical 
staff, including all nurses and physicians caring for hos-
pitalized children with cancer, in how to use PEWS and 
follow the action algorithm. They then conduct a PEWS 
pilot, make changes to their strategy based on feedback, 
and implement PEWS throughout their pediatric on-
cology unit(s). Local leads continue to attend regular 
Spanish- language bimonthly virtual meetings to discuss 
implementation challenges, share success stories, and re-
ceive mentorship from other Proyecto EVAT centers and 
the CoEs.

Monitor knowledge use
From the start of the PEWS pilot, local leaders track the 
quality of PEWS use, including three types of PEWS er-
rors (see Table S1). Correct PEWS use is defined by three 
types of errors: (1) omissions (documented vital signs 
without using PEWS), (2) errors in PEWS scoring, and 
(3) PEWS algorithm nonadherence, with high- quality 
PEWS use defined as <15% in all three types of PEWS 
use errors. As a balancing measure, all red PEWS (scores 
≥5), subsequent medical responses, and patient out-
comes are also recorded. Summary data are sent monthly 
to the study coordinating center at St Jude, which aids 
centers to analyze, interpret, and conduct ongoing 
process improvement to increase the quality of PEWS 
use. Examples include staff retraining, presenting qual-
ity data, and group discussion of difficult cases. After 
the PEWS pilot, centers conduct a formal assessment 
and evaluation led by regional experts from the CoEs. 
Implementation teams then address identified challenges 
and implement PEWS throughout their pediatric oncol-
ogy unit(s). Implementation completion is defined as suf-
ficient high quality of PEWS use (<15% errors) for at 
least 2 consecutive months (see Table S1).

Evaluate outcomes
Centers evaluate the impact of PEWS in several ways, in-
cluding clinical and implementation outcomes. Clinical 
outcomes are assessed using the prospective CDE regis-
try, with CDE frequency and mortality described using 
pre/post analyses. Implementation outcomes include 
the time required to move through project phases, staff 
satisfaction, and global Proyecto EVAT impact (see 

Table S1). Staff satisfaction with PEWS is assessed using 
anonymous satisfaction surveys (see Figure S4), with 
feedback incorporated into ongoing improvement ac-
tivities. The global impact of Proyecto EVAT is reported 
annually by each center, including the number of clinical 
staff trained in PEWS; patient admissions since PEWS 
implementation; presentations about PEWS at local, 
national, and international conferences; and any special 
recognitions or awards.

Sustain knowledge use
After implementing PEWS, the centers focus on PEWS 
sustainment. During this phase, the centers continue 
collaborating with Proyecto EVAT through monthly vir-
tual sustainability meetings or become a CoE. Centers 
are mentored to plan for sustainability using the Project 
Sustainability Assessment Tool framework,46 including re-
peating a stakeholder analysis and describing the impact of 
PEWS implementation at their center. Planning for sus-
tainability includes developing processes to institutionalize 
PEWS as part of ongoing hospital quality improvement, 
formalizing PEWS training for new clinical staff, and on-
going PEWS quality measurement. During this time, cent-
ers continue to send monthly data on implementation and 
clinical outcomes to the study coordinating center for 18 
months after implementation.

Adjustment to the COVID- 19 pandemic
Before 2020, Proyecto EVAT leaders from the CoE con-
ducted in- person, train- the- trainer courses with local 
implementation leaders (one training at the new center 
and one at the CoE) and an in- person, postpilot evalu-
ation visit. Starting in March 2020, travel was not pos-
sible because of the COVID- 19 pandemic. To continue 
programmatic activities, the St Jude team revised, up-
dated, and adapted the in- person training program to 
virtual, including Spanish- language synchronous teach-
ing sessions, interactive workshops using web- based vir-
tual collaboration tools such as Mural47 and Kahoot,48 
and observed PEWS use simulation, with iterative im-
provements based on feedback. Virtual training was sup-
plemented by bimonthly virtual meetings and individual 
1:1 mentorship.

RESULTS
Since the start of Proyecto EVAT in April 2017, 73 Latin 
American pediatric oncology centers joined the collabo-
rative in one of five annual cohorts (2017– 2021). As of 
October 2021, 36 centers from 13 countries successfully 
implemented PEWS, with 13 completing implementation 
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after the start of the COVID- 19 pandemic (March 2020). 
Of the remaining Proyecto EVAT centers, four imple-
mented PEWS before April 2017 (original Proyecto EVAT 
CoEs), 19 are in the planning phase, and 14 are in the early 
PEWS implementation phase.

The 36 centers with successful PEWS implementa-
tion have diverse hospital organizations, resources, and pa-
tient volumes, jointly managing over 4100 new pediatric 
cancer diagnoses annually (Table 1). Although all centers 
successfully implemented PEWS, they required variable 
time to move through the program phases (Figure 2). Most 
centers continued with their original cohort; however, six 
centers (17%) experienced a range of challenges, includ-
ing public health (i.e., pandemics), political (government 
changes), and resource (national financial crisis) challenges, 
that required deferring participation to a future cohort, in 

which they ultimately successfully implemented PEWS. 
Centers required an average of 8 months (range, 5– 14 
months) to complete initial activities, including identify-
ing the problem, adapting the PEWS tools, and assessing 
and addressing barriers (phase 1), 4 months (range, 2– 10 
months) to receive training and plan PEWS implementa-
tion (phase 2a), and 7 months (range, 3– 13 months) to 
pilot PEWS and meet criteria for implementation comple-
tion (phase 2b). By October 2021, 24 centers completed 
the 18 months of postimplementation evaluation (phase 
3), with the remaining centers still collecting these data.

Although centers had variable PEWS use error rates 
during the pilot, all centers, including the 13 that com-
pleted PEWS implementation during the COVID- 19 pan-
demic, ultimately achieved the goal of <15% in all three 
types of PEWS errors and maintained high- quality PEWS 
use after (for PEWS errors by implementation month, see 
Figure 3). Some centers experienced intermittent increases 
in errors after implementation but addressed these quickly 
and improved PEWS use over time (Figure 3).

As a balancing measure, all red PEWS (scores ≥5) and 
resulting clinical responses were monitored (Figure  4) at 
all centers. The frequency of red scores varied significantly 
across centers, ranging from 0 to 17 per month (median, 
3.2 per month) or from 0.38 to 45.63 per 1000 inpatient 
days (median, 9.03 per 1000 inpatient days; Figure 4A), 
and correlated with the number of CDEs at each center 
(Figure 4B).

The global impact of Proyecto EVAT was described 
by the number of clinical staff trained in PEWS, patient 
admissions with PEWS used in their care, and presenta-
tions about PEWS by implementation at local, national, 
and international conferences (Table  2). As of October 
2021, over 11,100 physicians and nurses have been 
trained in PEWS, and over 41,000 pediatric hospital ad-
missions have benefited from the use of PEWS in their 
care. PEWS leaders at collaborating centers presented 
their experience at over 127 local, national, and inter-
national conferences, including two conference awards 
for best abstract.49 Other notable successes of Proyecto 
EVAT include integration of PEWS into the nursing 
educational curriculum of the Universidad de Bolivar 
(Ecuador) and the Universidad Austral (Argentina),50 
integration with the medical student and pediatric resi-
dent curriculum in the Universidad Autonoma de Nuevo 
Leon (Mexico),51 receipt of national Ministry of Health 
quality- improvement awards recognizing the PEWS pro-
gram in Mexico, Peru, and El Salvador,52,53 and a plan 
to include PEWS in the Ministry of Health nursing 

TABLE 1. Characteristics of Participating Centers

Characteristic
No. of cent-

ers (%)

Country, by World Bank income level
LMICs

Bolivia 1 (2.8)
El Salvador 1 (2.8)
Haiti 1 (2.8)
Nicaragua 1 (2.8)

UMICs
Argentina 2 (5.6)
Brazil 1 (2.8)
Colombia 1 (2.8)
Costa Rica 1 (2.8)
Dominican Republic 2 (5.6)
Ecuador 3 (8.3)
Mexico 17 (47.2)
Panama 2 (5.6)
Peru 3 (8.3)

Hospital type
Pediatric multidisciplinary 16 (44.4)
General, adult and pediatric 11 (30.6)
Oncology, adult and pediatric 6 (16.7)
Women’s and children’s 3 (8.3)

Financing
Public 26 (72.2)
Public/private 6 (16.7)
Private 4 (11.1)

Separate PHO unit
Yes 4 (11.1)
No 32 (88.9)

Type of ICU
Pediatric 31 (86.6)

Adult 3 (8.3)
None 2 (5.6)

Ward nursing ratio: Nurse/no. of ward patients
1 nurse/3– 4 patients 10 (27.8)
1 nurse/5– 6 patients 13 (36.1)
1 nurse/7– 8 patients 7 (19.4)
1 nurse/>8 patients/maximum 18 patients 6 (16.7)

Annual no. of new PHO diagnoses: Median [range] 85 [19– 800]

Abbreviations: ICU, intensive care unit; LMICs, low- middle income countries; 
PHO, pediatric hematology/oncology; UMICs, upper- middle income countries.
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recommendations for the management of children with 
cancer in Peru.

DISCUSSION
We describe the implementation strategy used by 
Proyecto EVAT, an international quality- improvement 
collaborative of pediatric oncology centers, to improve 
patient outcomes through regional scale- up of PEWS, 
representing a real- world example of KTA transla-
tion.41 As of October 2021, Proyecto EVAT sup-
ported PEWS implementation in 36 diverse hospitals, 

including 13 that completed implementation during 
the COVID- 19 pandemic, with all centers maintain-
ing high- quality PEWS use for up to 18 months after 
implementation. Five Proyecto EVAT centers joined 
the original four CoEs to mentor new centers, and 
multiple centers expanded PEWS beyond pediatric on-
cology to benefit other hospitalized patients. This re-
gional dedication and enthusiasm facilitated Proyecto 
EVAT scale- up to 73 hospitals, with 33 pediatric on-
cology centers joining since 2020 and plans to enroll 
10– 15 centers annually. This work demonstrates the 
feasibility of scaling up an evidence- based practice 

Figure 2. The Proyecto EVAT PEWS implementation phases. This graph describes the time required for each collaborating center to 
move through the PEWS implementation phases, with the x- axis representing time and the y- axis indicating the 36 Proyecto EVAT 
centers. Centers that completed PEWS implementation after March 2020 (during the COVID pandemic) are marked with the blue 
COVID symbol. The phases described are as follows: phase 1 (red), time from the start of prospective tracking of clinical deterioration 
events to completing all necessary adaptation to implement PEWS; phase 2a (orange), time from the start of PEWS training to the 
start of the PEWS pilot; phase 2b (yellow), pilot start to implementation completion; and phase 3 (green), implementation completion 
to October 2021 (maximum, 18 months of postimplementation data collection). COVID indicates coronavirus disease; KTA, knowledge- 
to- action; PEWS, pediatric warning systems; Proyecto EVAT, the Early Warning Assessment Scale Project.
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across hospitals of various organization and resources, 
despite the challenges of geography, language, and the 
COVID- 19 pandemic.

Our experience offers several learning points that 
can be leveraged in future efforts to implement evidence- 
based interventions in resource- limited settings. Proyecto 

Figure 3. The quality of PEWS use over time. These graphs describe the results of monthly monitoring of three types of PEWS errors 
used to assess the quality of PEWS use at all centers: (A) omissions (documented vital signs without using PEWS), (B) PEWS score 
calculation errors, and (C) PEWS algorithm nonadherence (not following the PEWS algorithm correctly for high scores). At each center, 
data for PEWS errors were collected from the start of the PEWS pilot through October 2021 (or until 18 months after implementation). 
PEWS errors were calculated two or three times each week through a review of nursing vital signs and PEWS documentation for 
all hospitalized patients by the local PEWS implementation leaders and were aggregated monthly. In each graph, the x- axis is the 
implementation month or the month since the start of the PEWS pilot at each center, and the y- axis is the percentage errors measured 
that month. Dots represent data for each of 36 Proyecto EVAT centers; blue dots indicate the months before the COVID- 19 pandemic 
(before March 2020), and red dots indicate the months after the start of the COVID- 19 pandemic (after March 2020). The solid red 
line represents the median percentage of errors across the 36 centers during each implementation month. The black dotted line 
represents the goal threshold (GOAL) used to define high- quality PEWS use (<15% errors in each error type). Centers with monthly 
error results above this threshold (>15% errors) more than 6 months after the start of the PEWS pilot are marked with their center 
number (Center ID Code). COVID- 19 indicates coronavirus disease 2019; PEWS, pediatric warning systems; Proyecto EVAT, the Early 
Warning Assessment Scale Project.

Figure 4. The frequency of red PEWS scores (≥5). Graphs describe the total number of documented red PEWS at Proyecto EVAT 
centers from the start of the PEWS pilot through October 2021 (or until 18 months after implementation), with 10– 30 months of data 
per center. Red PEWS scores, defined as scores ≥5, were documented by local PEWS implementation leadership teams through a 
prospective quality- improvement registry from the start of the PEWS pilot. Monthly numbers of in- patient hospital days and clinical 
deterioration events, defined as an unplanned ICU transfer, the use of ICU interventions on the wards, or nonpalliative ward death, 
were also documented by all centers for the same period. One center was not able to share patient- level data because of national 
regulations but collected these data locally for quality improvement (resulting in n = 35 centers for some measures, as labeled in the 
illustration). Each dot represents data from one center with: (A) the average number of red PEWS per month (red) and the rate of red 
PEWS normalized to 1000 in- patient days at each center (blue), with the black line representing the median among all centers; and (B) 
a comparison of the total number of red PEWS (x- axis) and CDEs (y- axis) at each center during the same period, with a solid red line 
indicating regression and the dotted red lines indicating the 95% confidence interval. CDEs indicates clinical deterioration events; ICU, 
intensive care unit; PEWS, pediatric early warning systems; Proyecto EVAT, the Early Warning Assessment Scale Project.

(A) (B)

TABLE 2. Global impact of the Early Warning Assessment Scale Project

Characteristic Total no. of centers Range per center

No. of clinical staff (physicians and nurses) trained in PEWS 11,110 46– 1463 Trained staff (median, 187)
No. patient admissions since PEWS pilot 41,901 287– 3487 Patient admissions (median, 1020)
Educational presentations about PEWS outside of center 55 0– 6 (median, 1)
Oral presentations at national or international conferences 45 National, 36; international, 9
Abstract/poster presentations at national or international conferences 27 National, 6; international, 21

Abbreviation: PEWS, Pediatric Early Warning System.
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EVAT included multiple elements previously shown to 
be effective for quality- improvement collaboratives in 
resource- limited settings, including combining collabora-
tive activities with additional interventions (such as train-
ing in quality improvement and clinical skills); proactively 
addressing contextual factors, such as culture and resource 
availability; titration of external support and mentorship 
intensity to local needs; and promoting multidisciplinary 
teamwork.54– 56 This experience also supports findings 
from the Lancet Commission describing effective strate-
gies to improve health care provider practices in resource- 
limited settings by combining training, supervision, and 
group problem solving.57 In Proyecto EVAT, these strate-
gies systematically identified barriers to PEWS implemen-
tation and proposed effective solutions to overcome them, 
facilitating implementation.34

Several elements of Proyecto EVAT, however, rep-
resent novel approaches to overcome implementation 
challenges unique to resource- limited settings. The hos-
pitals participating in Proyecto EVAT reflect the diversity 
of centers managing childhood cancer in Latin America, 
with a range patient volumes, hospital types (general hos-
pitals to subspecialized oncology centers), and resources 
(equipment, staffing). Prior work has demonstrated that 
barriers to PEWS implementation are similar across these 
centers34; however, more research is needed to explore 
how center characteristics affect the time required for im-
plementation of interventions like PEWS. In this study, 
all 36 centers ultimately successfully implemented PEWS; 
however, they required variable time and support during 
the implementation process. This variability included 
flexibility to pause or slow down Proyecto EVAT partici-
pation during times of political instability, major changes 
in hospital leadership, local health emergencies (e.g., 
dengue outbreak), or the COVID- 19 pandemic, with a 
plan to restart activities at a future time. Proyecto EVAT’s 
strong regional leadership through the EVAT SC and CoE 
provided essential contextual understanding of factors af-
fecting the hospitals and project teams, with training con-
ducted in the local language (Spanish) and advice tailored 
to each center’s unique resource limitations. Frequent 
communication with local leaders, repeated situational 
analysis, and mentorship from the St Jude and regional 
experts allowed for flexibility in the implementation pro-
cess and ultimate success of the program across centers 
of different structures and resource levels. Proyecto EVAT 
highlights the feasibility of implementing evidence- based 
interventions like PEWS in hospitals of various resources 
through adaptable, regionally informed implementation 
strategies.

In addition to the regional expertise provided by the 
EVAT SC and the CoEs, the program’s success was driven 
by motivated, engaged local leadership team members. For 
many, Proyecto EVAT was their first experience with a qual-
ity improvement or working in a multidisciplinary team, 
and the mentorship provided from St Jude and the EVAT 
CoEs was integral to empowering these teams to complete 
all programmatic activities. This success is evident in the 
broad impact and scale of Proyecto EVAT, including the 
large number of clinical staff trained and patient admis-
sions with PEWS use in their care, dissemination of lessons 
learned by team members at international conferences, in-
tegration of PEWS into professional nursing and medical 
curriculum, and receipt of national quality- improvement 
awards. We hope that this empowerment of local leaders to 
implement local change and share their accomplishments 
globally will facilitate the implementation of future im-
provement initiatives at participating hospitals.

An unexpected challenge faced by Proyecto EVAT 
was the need to rapidly adjust in- person training to a vir-
tual format in March 2020 because of the COVID- 19 
pandemic. The pandemic significantly disrupted pediatric 
cancer care in the region13,15 and affected clinical staff in 
multiple direct and indirect ways.14,16 The adaptation of 
Proyecto EVAT to the pandemic was possible because of 
a concerted effort by the St Jude team and the EVAT SC. 
The virtual training plan was strengthened by integration 
of unique tools to support virtual engagement, flexibility 
of scheduling to accommodate clinical responsibilities 
of local site leads, and frequent communication between 
teams. The virtual format also offered unexpected bene-
fits, including the ability to involve more staff than during 
in- person sessions, the participation of experts from mul-
tiple CoEs offering diverse experience, an opportunity to 
use quality- improvement methods to iteratively improve 
training materials, and decreased programmatic costs. As 
the ongoing pandemic continues to restrict international 
travel, lessons learned from our experience can benefit fu-
ture programs that use virtual facilitation. Future work is 
needed to establish best practices for virtual engagement in 
implementation science58 and to explore the pandemic’s 
impact on ongoing quality- improvement initiatives like 
PEWS.

Limitations
Our work has several limitations. Although participating 
Proyecto EVAT centers varied in resources and organiza-
tion, they were all hospitals managing children with can-
cer in Latin America and focused on the implementation 
of a single intervention (PEWS). This potentially limits 
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the generalizability of our experience to the implemen-
tation of other evidence- based interventions in other re-
gions and clinical settings, particularly among hospitals 
in low- income countries, which were not well represented 
in Proyecto EVAT. Our team is currently adapting the 
Proyecto EVAT experience to support PEWS implemen-
tation in other regions, including English- speaking cent-
ers in Africa and India and Portuguese- speaking centers 
in Brazil. Future work should explore how to best adapt 
the Proyecto EVAT implementation strategy to different 
regions, languages, and contexts. In addition, the cur-
rent work describes the implementation strategy used by 
Proyecto EVAT and thus reports implementation out-
comes relevant to evaluate the fidelity and success of the 
PEWS implementation process.59 Future work is needed 
to evaluate the clinical impact of PEWS on patient out-
comes, resource utilization, and hospital cost of care, and 
to identify factors that promote the sustainability of PEWS 
use and continued impact on patient outcomes at these 
centers over time.60

CONCLUSIONS
We describe the first regional experience using an adapta-
ble implementation strategy to scale- up an evidence- based 
intervention, PEWS, across 36 diverse resource- limited 
pediatric oncology centers in Latin America. This expe-
rience can guide future programs to promote widespread 
adoption of interventions to improve global outcomes and 
reduce disparities in children with cancer.
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