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Center and Unit Characteristics
• Surgical and medical volume

• STAT breakdown

• Physical space (both had new buildings)
Center Comparison

• Census, day/night coverage modelCICU 

• Census, day/night coverage model, ability to initiate/increase 
respiratory/inotropes, early warning systemACCU

• Timing of transfers, method of transfer, transfer tools usedTransfer data

• Team compositions

• GoalsRapid Response team



Patient Characteristics
▪ Bounceback patient characteristics

▪ Age

▪ Admission reason

▪ Readmission

Cause
▪ Time of day 

▪ Single ventricle?

▪ VAD/OHT

▪ CICU LOS

(Smith, 2018)



Outcomes After Readmission

(West, 2025)



Previous Successes 



Previous Successes 



Center Interventions, Past and Future

▪ What interventions are planned?▪ What interventions brought 
them here?
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We didn't know we had a bounceback issue



CICU and Surgical Characteristics

2025 Surgical Volume & STAT Breakdown

Total Surgeries 917

Index Operations 738

STAT 1 48%

STAT 2 23%

STAT 3 13%

STAT 4 12%

STAT 5 5%

2025 CICU Characteristics

Average Daily Census 30-34 (36 bed unit)

Physician Day Coverage 
Model

4 CICU attending M-Fri
2 CICU attending Sat-Sun

Physician Night 
Coverage Model

1 Attending 

Day Coverage Model 
Frontline Provider

4-6 Providers (Card/ICU 
fellows & NPs)

Night Coverage Model
Frontline Provider

4 Providers (Cards/ICU 
fellows & NP)

RNs per Day 26-28 average

Nursing Experience < 1 yr 9.6%, 1-5 yrs 62% 
>5+ 28%



Total Volume ICUPC4: Green
CHOA: Blue



ACCU Characteristics 
2025 ACCU Characteristics

Average Daily Census 35-45 (48 bed unit)

Off Service Patients ~10

Early Warning System None, implementing HeartWatch in the next 1-2 
months

Respiratory Support 
Allowed

HFNC 3-5kg 8L, 5-10kg 10L, >10kg 12L 

Respiratory Support 
Initiation

HFNC, CPAP/BiPAP only in setting of OSA and 
documented sleep study with pulmonology 
guiding management

Vasoactives Allowed Milrinone: stable for 18 hours 
Dobutamine/dopamine: stable for 24 hours
Able to increase or decrease once per day

Vasoactives Initiated None

Nursing experience <1 year 10%, 1-5 years 57%, >5 years 33%

Nursing Ratio 1:2 for stable VAD; 1:3 for all else

3 Rounding Teams during the day

3 Night Shift Providers

1. CT Surgery service for all post-op patients 
w/ 2 APPs and CT surgeon supervising

2. Medical service w/ 2 APPs with cardiologist
3. Medical service with 1 intern and 1 first-

year fellow w/ 1 cardiologist

1. APP for CT surgery service
2. APP for APP medical team
3. Rotating resident for trainee medical team 

supervised by cardiology fellow



Total Volume ACCUPAC3: Green
CHOA: Blue



PC4: CICU Readmissions within 48 hours
PC4: Green
CHOA: Blue

Readmissions: High Volume CentersReadmissions: All Centers



PC4: CICU Readmissions within 48 hours
PC4: Green
CHOA: Blue

Medical Readmissions Surgical Readmissions



PAC3: CICU Readmissions within 48 hours
PAC3: Green
CHOA: Blue

Medical Encounter Surgical Encounter



Evaluation of Bouncebacks
▪ Reviewed patient population = CICU readmissions from the ACCU 

within 48 hours (PAC3 data) from 1/2022-12/2025

▪ N for events= 108 
oN for patients= 100

▪ No VAD readmissions and 3 with history of heart transplant

▪ Few patients transferred to ACCU on vasoactives--4 patients with 
bouncebacks were initially transferred from CICU on milrinone (3.5%)

▪ 27 bouncebacks had single ventricle anatomy (27%)

▪ 4 months was median age for bounceback patients



Days Between ICU readmissions

Move to Arthur Blank 
Hospital 9/2024



Bounceback Patient Characteristics: CICU LOS
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Bounceback Patient Characteristics: ACCU LOS
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Bounceback Characteristics: Clinical  
Reasons for Bounceback

▪ Readmissions:
o 12 were emergent (~11%)

▪ 1 intubated, ECMO, and 
vasoactive

▪ 4 intubation only

▪ 6 vasoactive only

▪ 1 CPR + vasoactive

o 23 were urgent (22%)
▪ 1 ECMO

▪ 1 CPR + vasoactive

▪ 2 intubation

▪ 6 intubation +.vasoactive

▪ 14 vasoactive onlyRespiratory Cardiovascular Infectious Neuro GI Other
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Bounceback by shift & Team transferred 
from in ACCU

61

47

0

10

20

30

40

50

60

Day Night

Bouncebacks by Shift

71

37

0

10

20

30

40

50

60

70

80

Medical Surgical

Bouncebacks by Surgical Status

Within medical:
APP team = 39 (purple)
Trainee team = 32 (green)



CICU Census at Time of Transfer Out
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ACCU Census at Time of Transfer In
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How is length of stay affected?



Overall Length of Stay PAC3: Green
CHOA: Blue

Medical Patients Surgical Patients



Why is Surgical LOS Lower?

▪ Case mix with slightly more 
STAT 1 and 2 than aggregate

▪ Enhanced Recovery after 
Surgery (ERAS)



Why is our bounceback rate higher 
than average?



Patient Level Issues

Respiratory deterioration is the major cause for readmission

Management of patients with breakthrough arrhythmia on ACCU



Unit/System Level Issues

RT staffing concerns on ACCU at night

Unique model with cardiothoracic surgeons supervising post-surgical patients on ACCU

Lower limit of HFNC on the ACCU

Short CICU LOS on average for bouncebacks- are patients being transferred too early due to census 
and acuity in CICU? 



Improving CICU Readmission Rate



What is our plan of action?

Evaluate Respiratory Therapist staffing

QI Project Group established to address 
48-hour bouncebacks

CACU RN & Provider simulation for 
respiratory escalation

CICU Rapid Response Rounding 

Consideration for changing ACCU 
coverage model



Multi-Disciplinary QI Project Group

Representation from:

CACU Providers 
(Drs & APPs)

Respiratory Therapists
CICU Providers 

(Drs & APPs) 

CACU RNs Clinical AdminCICU RNs 

Educators Non-Clinical AdminFellows 



▪Resource RN from CICU

▪ Inclusion criteria- requires an 
assessment 

▪Write event note

▪Huddle with ICU provider or 
attending



RT Staffing Concerns

▪ Current staffing model: 2 RT during day for ACCU, 1.5 at night

▪ Escalated to Heart Center and RT leadership

▪ In order to increase RT staffing, we merged RT staffing on the cardiac floor with 
the Gen peds floor
o Increased education for General Pediatrics Respiratory Therapist staff when working on 

cardiac floor

oGoal is to expand "cardiac core" RT members who specialize in the respiratory care of 
patients with congenital heart disease and are trained to work both in CICU and ACCU



ACCU Provider/RN Simulation

▪ Rapid cycle deliberate practice 
simulations for most common reasons 
for bouncebacks- real time 

▪ Introduction of new protocols



ACCU Coverage Model

▪ Reflection that there is utility in cardiology collaboration for post-surgical 
patients

▪ Revisit established criteria outlining which post-operative patients should 
be admitted to the medical service



Summary

Small gradual changes with meaningful improvements



Thank You! 
•  Jenna Marie Hall, MPH
• Sherry Smith, RN
• Mary Lukcas, RN
• Shelly Gleason, MPH
• Nikhil Chanani, MD
• Shanelle Clarke, MD
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PC4 Total Hospitalizations 391 (1/1/25 – 12/31/25)

Surgical Hospitalizations 307

Medical Hospitalizations 84

STAT Breakdown 1 (42%), 2 (26%), 3 (17%), 4 (9%), 5 (5%)

CICU Beds 15  (+ 4 “flex” beds depending on unit/acuity needs)

CICU Coverage Model (Day) 1 attending, 1 card fellow, 1 APP, 1 back-up attending

CICU Coverage Model (Night) 1 attending, 1 card fellow, 1 APP

CICU Average Daily Census 15

MUSC Surgery and CICU Characteristics



ACCU Beds 14 (+ 4 “flex” beds depending on unit/acuity needs)

Coverage Model (Day) 1 card attending, 1 card fellow, 1-2 APPs

Coverage Model (Night) 1 card attending (home call), 1 APP, card fellow covering CICU assists as needed

EWS System C-CHEWS since 2015 (modified based on local events and expert opinion)

Respiratory Support Allowed HFNC (Vapotherm), nighttime CPAP (OSA), trach and home vent

Resp Support Initiation HFNC allowed to be initiated and flow increased (max ~2L/kg for infants)

Vasoactives Allowed Milrinone (most common), Dopamine (rare), PGE

Vasoactive Initiation Milrinone

VADs Berlin, HeartMate III patients cared for in ACCU

MUSC ACCU Characteristics 



What does this even mean?

Slightly above average 
for total CICU admissions

Upper quartile for surgical 
admission volume

Lower quartile for medical 
admission volume



What does this even mean?

STAT 1

STAT 2

STAT 3

STAT 4

STAT 5



What does this even mean?
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Reasons for Bouncebacks 2019-2025
N= 24

33% 29% 25% 13%
O2 desaturation 
Increased WOB

Tet Spell
 Pneumothorax

Arrhythmia
Pericardial Effusion

Fever
Infection

Sepsis

NEC
Oversedation

Other



So JB, does MUSC not have many 
bouncebacks because you don’t have CICU 
beds and so you drag your feet about 
bringing em back so that they end up coming 
back > 48h?
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Well JB, maybe the ones that do eventually 
come back to the CICU are coming back 
sicker (more “emergent”)?







Okay JB, well maybe because of a lack of 
ACCU beds your CICU LOS is increasing and 
therefore patients are transferring to the 
ACCU in a lower acuity state with less risk for 
bouncing back??









Things that might be contributing to low 
bouncebacks (we think)…
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PEDIATRIC CARDIAC RAPID RESPONSE TEAM
2015-2025

• 463 Activations (~46 per year)

• 177 Transfers to CICU (~38%)

• 69 Critical Deterioration Events (39%)
-Intubation or pressor within 12h of transfer

• 20 Cardiac Arrests on ACCU

• 0 Deaths on ACCU
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February 
2020

ACCU 8th Floor

Cath Lab 6th Floor

CICU and ORs 4th floor in another 
(connected) building

SJCH Heart Center

CICU and ACCU one unit on 
3rd Floor

Cath lab and ORs 3rd Floor
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What’s really driving low bouncebacks 
at MUSC (our opinion)?

1. Teamwide in-person handoff communication

2. Fellow/APP/Charge Nurse “night rounds” in the ACCU

3. A mature early warning and cardiac rapid response system

4. ACCU team adapting to higher acuity over the years

5. Recent years: capacity issues driving some decision-making about transfers
▪ If there’s one bed… the POD 4 TOF is transferring over the POD 45 heterotaxy 

shunt/TAPVR w/chyle



Thank you!



Thank You! 



Appendix



Medical Surgical



Bounceback Patient Characteristics: CICU LOS
Pareto option… I 

personally don’t think 
the line shows anything 

(just confusing to me 
but hey!)
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No way to get it less blurry due to size- I suggest not using. Could just talk about it or I can try to make another graphic that is 
very simplified



Bounceback Characteristics: Clinical  
Reasons for Bounceback
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Is the pareto chart versus 
this slide with pie chart better 
representation?

▪ Readmissions:
o 12 were emergent (~11%)

▪ 1 intubated, ECMO, and 
vasoactive

▪ 4 intubation only

▪ 6 vasoactive only

▪ 1 CPR + vasoactive

o 23 were urgent (22%)
▪ 1 ECMO

▪ 1 CPR + vasoactive

▪ 2 intubation

▪ 6 intubation +.vasoactive

▪ 14 vasoactive only



Medical Length of Stay

PC4: Green
CHOA: Blue



Surgical Length of Stay

PC4: Green
CHOA: Blue



Bounceback Patient Characteristics: Age

▪ Mean = 3 years old 

▪ Median = 4 months old

▪ Age range = 0-19
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CICU Census
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