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RRS is designed to bring the resources and personnel of a 

critical care team to the patient’s location 
during an early stage of decompensation.

An adult study found that 76% of decompensation events were 
preceded by at least 1 hour of clinical instability

Critically unbalanced 
resource-to-needs situation

Rapid response system
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RRS history
1995: Lee and colleagues developed the first reported MET in Liverpool Hospital, Australia.

2005: The first pediatric RRS was implemented by Tibballs, Kinney, and colleagues 

at Royal Children’s Hospital, Australia which included vital sign ranges that differed 

by age group.

2008: The RRS became a standard of hospitals in the U.S. after its promotion 

by the Institute for Healthcare Improvement & the Joint Commission.

Later: The RRS has been implemented around the world. 

RAMATHIBODI
2014: PREWS was developed (first time in Thailand).

2018: RRT was formed. PREWS was implemented in pediatric wards

2019: RRT service was started. The system was complete with both limbs

2024: Pediatric RRS was expanded to other departments across the institution.



Benefits of RRS

▪Reduction of cardiac arrest and mortality rate

▪ Improved clinical outcomes and decrease duration of hospital stay

▪Provide a system to educate staff on recognition of physiological 
deterioration

▪ Improve the safety culture (detect medical errors, system safety 
issues)

▪ Improve ward staff satisfaction and empowerment of the RRT 
nurses

Brilli RJ, et al. Pediatr Crit Care Med 2007;8:236–246
Van Voorhis KT, et al. Pediatr Clin North Am 2009;56(4):919-33

Winters BD, et al. JAMA. 2006;296(13):1645-7.



Why we have the RRS?

Goals for RRS: 
prevent “failure to rescue”



Why we have the RRS?

Inadequate critical 
care/emergency 

staffs

Failure to planning
(assessment and 

goal)

Failure to 
recognition and 

monitoring

Lack of effective 
communication 

(delay to consult)



Crit Care Med 2006; 34(9):2463-2478

The structure of RRS 

Response team

1 2

3

4

Recognition 
& activation



Afferent limb

L Troy, et al. HOSPITAL PRACTICE. 2021
Shaffner DH. Roger's Textbook of Pediatric Intensive Care. (6th Edition); 2023

Parameter calling criteria



Efferent limb

L Troy, et al. HOSPITAL PRACTICE. 2021



N Engl J Med 2011; 365:139-146

Code team and RRT



RRS monitoring

L Troy, et al. HOSPITAL PRACTICE. 2021

- Data-driven approach: 
assess for potential weaknesses, 
monitor for opportunities for improvement

e.g. compare outcomes before VS. 
after implementation 

- hospital-wide mortality
- CPA rate in acute care settings
- RRT and MET underuse versus overuse 

CPA=cardiopulmonary arrest



RRS monitoring

Resusc Plus. 2024;20:100823



RRS monitoring

แบบจ ำลองนีค้ำดกำรณ์ว่ำ 
หำกปล่อยให้แนวโน้มด ำเนินต่อไป 

โดยไม่มรีะบบ RSS อตัรำกำรเสียชีวติ
อำจสูงกว่ำควำมเป็นจริงถึง 3 เท่ำ

เม่ือส้ินสุดปีที ่20
Resusc Plus. 2024;20:100823
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Deterioration Early 
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System 
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intervention 
Outcome

Pediatric patient journey



▪ 51% of Respiratory compromise 

▪ 10% of Circulatory compromise

▪ 6% of Combined respiratory and circulatory

▪ 11% of Neurologic compromise

▪ 12% of Staff worried

▪ 9% of Other (laboratory abnormality)

Pediatric Critical Care Medicine20(7):e293-e300, July 2019

Primary reason for RRT activation



International Journal of Pediatrics and Adolescent Medicine12(1):12-19, March 2025.



Pathophysiology of clinical deterioration 

Shock

Altered perfusion

Hypoxia



Lung India. 2017;34(1):47-60

Reduced level of tissue oxygenation. It can be due 
to either defective delivery or defective utilization 
of oxygen by the tissues 

Hypoxia

Decrease in the partial pressure of oxygen in the 
blood 

Hypoxemia



Pathophysiologic mechanism of hypoxemia

The Journal of Association of Chest Physicians 8(2):p 42-47, Jul–Dec 2020 

5 causes of hypoxemia



O2 

delivery

O2 

demand

Normal

O2 

demand

O2 delivery

Shock

“Shock” : Failure to deliver suffient oxygen and 
nutrient to meet metabolic demands

Tissue Hypoxia
Credit by: Pasita Puttiteerachot, M.D. 



Hb SpO2 Dissolved O2

SV x HR

Preload

Contractility

Afterload

BP

O2 

Delivery
O2 content

Cardiac 
output

x SVR

Credit by: Pasita Puttiteerachot, M.D. 

Shock ไม่จ ำเป็นต้อง hypotension 
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Int Nurs Rev. 2025;72(3):e70079



Outcomes of led rapid response models
Models Key Outcomes

APN-model RRT ↓ codes/1,000 discharges, ↓ failure-to-rescue, 
↓ med-surg mortality, ↑ staff satisfaction

APP-managed RRT vs 
RN-managed RRT

Lower ICU admissions, shorter ICU LOS, fewer 
non-terminal arrests, lower failure-to-rescue

APPs vs medical residents as RRT 
leads

Similar ICU admissions, mortality, and process times; 
experienced APPs show better situational awareness, 
organization, judgment

Nurse-led RRS with new 
activation criteria

↑ rescue success (86.6% vs 66.5%), ↓ cardiac arrest 
(33.6% vs 72.6%), shorter rescue time; non-significant 
↓ unplanned ICU admissions

Joint Commission journal on quality and patient safety. 2008;34 12: 743-7
Hospital pediatrics. 2021

PLoS ONE. 2022;17
Healthcare. 2022;10



The 6 Ws of RRS: A best practices guide

Crit Care Nurs Q. 2014;37(2):207-218



The 6 Ws of RRS: A best practices guide

Crit Care Nurs Q. 2014;37(2):207-218





Red flags on assessment

New work 
of breathing

Altered 
mental 
status

Poor 
perfusion 

Escalating 
oxygen 
needs

O2



Multiparameter early warning score 

Single-parameter



Pediatric Ramathibodi early warning score

5 age groups 
7 parameters 

3 severities 
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Call early: ไม่ต้องรอ vital signs “แย่มาก”

Communicate clear: SBAR

Collaborate fast: nurse/ fellow PICU team



3 major parts

Input
▪ Hospital number 

▪ Name
▪ Date of birth, Age*
▪ Weight*, Height

▪ Gender

▪ Difficult airway

Quick access
▪ All related data in one table for 

experienced users

▪ Printable & exportable data

Output
▪ Emergency drug & equipment 

▪ Drug used for intubated

▪ Bolus dose for sedation

▪ Continuous drip dose

▪ Equipment

Free✓

Android / iOS✓

User friendly✓

Reliability✓



Data Collection and Analysis for Process Improvement



38

Google Form

Dashboard



https://app.powerbi.com/groups/me/reports/53d68773-a89b-47d2-bf1d-07f190a10c04/?pbi_source=PowerPoint
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Barriers to the Implementation 

Lack of communication
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Case study 

A 9-month-old girl, BW 6 kg. 
▪ Jejunal atresia type 3 
▪ S/P jejuno-colonic anastomosis 
▪ Shot bowel syndrome
▪ Hx of Clostridium difficile diarrhea 
▪ Chronic watery diarrhea: NPO, On TPN, Octreotide



44

▪ BT= 38.2 C= 0
▪ RR=56/min= 3
▪ PR=188/min= 2
▪ SBP=94 mmHg= 1

PREW score = 6 



Activation and Scoring
1) PREW score= 6 
2) RR of Parameter of PREW score= 3 
3) Red zone of clinical sign: GI bleeding

RRT Management
▪ On cannula 2 LPM
▪ NSS 60 ml in 20 min
▪ Infulgan IV
▪ Activated massive blood transfusion
▪ LPB 60 ml, Cryo 6 unit, FFP 90 ml, LPPF 2 unit
▪ Transfer PICU



Take Home Message

▪ Pediatric deterioration is often subtle but 
predictable

▪ Early escalation saves lives: prevents failure to 
rescue

▪ Nurses: vigilant assessment, effective 
communication, and decisive action improve 
survival and neurological outcomes



Thanks!
Any questions?

You can find me at:
Supatra.php@gmail.com
Supatra.php@mahidol.ac.th

mailto:Supatra.php@gmail.com

