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Why involve the TelelCU?

e TelelCU is a central location that is staffed 24 hours a day by intensivists
— Rapid evaluation
— Escalation in urgency of transfer

* Continuous monitoring
— Physician and nursing
— TelelCU Alert systems

e Established relationship with our healthcare system’s (BJC) Transfer Center (TC)

* Overview of institutions resources allowing efficient bed utilization
— ICU beds available, including ECMO
— Lateral transfers

* Able to immediately discuss cases with surgical or medical teams for ECMO
evaluation and management

* Timely referral to an experienced center is important
BARNES, JEwisH | % Washington
e3e amm Physicians
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Centralized ECMO service

* Impossible for many centers to provide ECMO

* Best outcomes occur at center with appropriate support,
equipment and staff

* Crucial patients identified at an early stage
— Safe transport

— Improved outcomes
e BJC has 2 centers Barnes Jewish Hospital and Missouri Baptist

BARNES JewvisH | B Weshington
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ELSO Guidelines on ECMO for COVID patients:
Where can the TelelCU help?

* Regional
— Efficient system to refer patients directly to ECMO center
— Unified patient exclusion criteria to help with capacity management
— Pooling resources to optimize capacity
— ELSO ECMO availability map

* |nstitutional
— Using telemedicine to help support new ECMO centers to meet demand
— Tracking of ECMO capacity
— Adjusting bedside staffing ratios for increased patient numbers

Taken from : Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the BARNES Jewish | B Weshington
Extracorporeal Life Support Organization: ASAIO Journal 2021 o7e L Umgﬁsyltsyig;sms
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ECMO Availability Center Map
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ELSO Guidelines on ECMO for COVID patients:
Where could the TelelCU help?

* Regional
— Efficient system to refer patients directly to ECMO center
— Unified patient exclusion criteria to help with capacity management
— Pooling resources to optimize capacity
— ELSO ECMO availability map

* |nstitutional
— Using telemedicine to help support new ECMO centers to meet demand
— Tracking of ECMO capacity
— Adjusting bedside staffing ratios for increased patient numbers

Taken from : Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the BARNES Jewish | B Weshington
Extracorporeal Life Support Organization: ASAIO Journal 2021 «ge L Umgﬁsyltsyig;sms
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BJC COVID-19 ICU Tracker*®

\
Physical Beds cvis

Beds Census Open CV19+ rcvrd CVvio- ECMO

BJH 44 SICU 36 29 7 0 2 19 0
56 CTICU 21 19 2 0 1 8 =

78 MICU 12 10 2 0 0 S 0

78 SICU 13 d ¢ 2 0 1 7 0

82 ICU 15 14 1 8 3 1 9

83 MICU 19 14 5 o 2 74 0

84 MICU 24 22 2 4 3 S 0

94 NEURO 24 18 6 1 1 8 0

104 CCU 15 13 7 i | 0 4 0

104 NEURO 5 5 0 0 0 4 0

AMH AMH ICU 12 8 4 0 1 6 0
MBMC MBMC 4 ICU 10 7, 3 2 0 4 0
MBMCS5 ICU 10 S i | 2 0 5 0

MBMC 6 ICU 10 8 2 4 0 2 Ak

MBMC CVRU 10 8 2 0 0 3 0
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ELSO Guidelines on ECMO for COVID patients:
Where could the TelelCU help?

* Regional
— Efficient system to refer patients directly to ECMO center
— Unified patient exclusion criteria to help with capacity management
— Pooling resources to optimize capacity
— ELSO ECMO availability map

* |nstitutional
— Using telemedicine to help support new ECMO centers to meet demand
— Tracking of ECMO capacity
— Adjusting bedside staffing ratios for increased patient numbers

Taken from : Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the BARNES Jewish | B Weshington
Extracorporeal Life Support Organization: ASAIO Journal 2021 o11e £ Umgﬁsyltsyigilsms
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Establishing ECMO workflow

* Increased requests for ECMO at the institutional, regional and national level
e Capacity concerns for ECMO

e Streamlining referral process
— Physician immediately available 24 hours a day
— Assistance on medical management
— Quicker decision making

* Improved consistency of the process

* Improved patient triage
— Transportation
— Bed availability
— Patient acuity

BARNES, JEwisH | % Washington
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ECMO referral workflow for COVID-19

respiratory failure patients Referring ICU
updated and offer

Patient advice if wanted
identified
within
BJC

Declined Declined

TelelCU Intensivist Casc.a discusseo
immediately called Contra- with ECMO

and evaluates indications to surgeon and
whether ECMO bedside

ECMO indicated Intensivist
OSH Calls

TC for Accepted

ECMO

eval TelelCU
facilitates

transfer
with TC

TC= BJC Transfer Center BARNES, JEWisH | & Washingtont
e]3e Physicians
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ECMO referral workflow for COVID-19

respiratory failure patients Referring ICU
updated and offer

Patient advice if wanted
identified
within
BJC

Declined Declined

TelelCU Intensivist Casc.a discusseo
immediately called Contra- with ECMO

and evaluates indications to surgeon and

whether ECMO bedside

ECMO indicated Intensivist
OSH Calls

TC for Accepted
ECMO
eval TelelCU

facilitates
transfer

1 Identify patient with TC

TC= BJC Transfer Center BARN%WISH & Washinetor
OSH= Outside Hospital (non-BJC) K it Physicians
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Using TelelCU to identify ECMO candidates

e EMR for the TelelCU monitors all patients admitted in the system
* Able to monitor vital signs in real time

* Physician and Critical Care Nurses continually monitoring patients allowing:

— Individual patient review: Real time alerts to changes in hemodynamics and
respiratory status

— Unit review: Able to quickly review units for patients with possible indicators for
ECMO evaluation

BARNES JEW/isH 8 Weshingtort
e]5e v Physicians
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Unit Review with eCare

IE!IEEE Discharged Patients

@ Patient Census ) Graphical Census ) Ventilated Patient Census
A/VFl | Bed - ‘ Status ‘ AAA ‘ DRS | SS ‘ Aw/V | Inf. Dis ‘ Alerts & Prompts Evaluate | NextReview Admission Dx

AMH AMH ICU

BJH 44 SICU

BJH 56 CTICU

BJH 78 SICU

BJH 78 MICU

BJH 821ICU

BJH 83 MICU

BJH 84 MICU

BJH 94 NEURO

BJH 104 NEURO

BJH 104 CCU

BISPH BJSPH ICU

BIJWCH BIJWCH ICU

CH CHCQVWU

CH CHICU

MBMC MBMC ICU
MBMC MBMC CVRU
MBSH MBSH ICU
PHC PHCICU

PWH PWH ICU

MHB MHB ICU

MHE MHE ICU BARNI_EIE EIWBH %&%@%&
e Physicians

NATIONAL LEADERS IN MEDICINE




CI8 O BCE 1 Wl

mil = Eel s Esl = Esl = W)

= W=l = el (=

lﬁ!laﬁa Discharged Patients

Review ICU census

@ Patient Census
‘ A/VFL ‘ Bed

= BJH 84 MICU

8401

8402

8403

8404

8405

8406

8407

8408

8409

8410

841

8412

8413

8414

8415

8416

8417

8418

8419

8420

8421

- -
eon-huacacauo

a‘ouwu]i]imgju

-1

+2

4 A

+2

o

O Ventilated Patient Census

DRS
2.90
DRS
0.91
DRS
0.49

DRS
1.00

0.59
DRS
0.16
DRS
0.63
DRS

2.28

DRS
0.22
DRS
3.78.
DRS
0.59
DRS
1.87

DRS
242

DRS
500 22}
DRS

‘ AAA DRS ‘ SS ‘ Aw/V ‘ Inf. Dis ‘ Alerts & Prompts

(22)

o

Evaluate ‘ Next Review

5 hrs, 2 mins
3 hrs, 26 mins
3 hrs, 27 mins
5 hrs, 2 mins
5 hrs, 21 mins
3 hrs, 35 mins
3 hrs, 37 mins
3 hrs, 38 mins
3 hrs, 42 mins
3 hrs, 43 mins
3 hrs, 44 mins
5 hrs, 2 mins
5 hrs, 2 mins

5 hrs, 1min

5 hrs, 1 min

4 hrs, 5 mins
4 hrs, 6 mins
4 hrs, 7 mins

4 hrs, 9 mins

‘ Admission Dx

Pneumon...
Pneumon...
Acid-bas...
Pneumon...
ARDS-ad...
Sepsis, re..
Respirato...
Hepatic f...
CHF, cong...
Pneumon.
Emphyse...
Coma/ch..
Sepsis, re...

Pneumon...

Bleeding,...
Sepsis, p...
Pneumon...
Sepsis, p..

Pneumon...

A Y RYRAY  AY EY AY RY
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Review ventilation data

lmaﬁa Discharged Patients

O Patient Census © Graphical Census @ Ventilated Patient Census

Bed ¢ DOB = BMI = Vent Days = RR = 02 Sat = PEEP = Fi02 < Pa02 = P/F = ABG (pH) + SBT Candidate ¢ SBT Done = Vs

V BJH - 84 MICU (6)

8418 09/13/1961 271 92 29 100 60 X No :
8402 02/22/1956 279 403 25 100 5 40 49 98 732 No 59
8401 02/20/1961 26 47 24 87 125 60 75 125 732 No 5.9 :
8420 04/03/1974 31 27 29 100 5 40 79 198 739 No 57
8422 12/25/1950 234 46 20 95 5 40 102 204 751 No 58 :
8421 05/20/1977 32 532 21 100 5 40 104 260 724 No 58
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Chart Dive

[} eCareManager System - Notifications On

Navigation View Patient User Help

[E)Census  @Refresh [|MyPatients [ATaskList Z| Patient Signout  ETCI QuickEntry WMVideo LAReports  {hHome Logged on: Drewry. Anne M. & Logout

Clinical Review 4 hrs 45 mins ago Patient Time: Nov 07 23:24 [giHelp

BJH:82ICU

Vital Signs Flowsheet Laboratory

| Care Plan | LD | Respiratory | Microbi | Meds-Updat ; v [ Notes-View | Patient Registry 1 Syt
Acui Hospital Admit: 10/20 20:31 Rounding: Low & Pain Score: n/a Goal: n/a
Unit Admit: 10/20 20:48 Sedation Score:  woosood” o e ooos -4 Goal: n/a
Last Surgery: Cardiovascular Quick View w/ Cont. Infusions GCS Icp Max ICP (24 hrs)
Admit Source:  Other Hospital Blood Pressure and Heart Rate (4 hrs) NS n/a n/a
BL 17Avg: 13] Admithe - 780om ‘ pert |
L NG AdmitWgt:  976kg 1607 Na K a HCO3
Code Status: Not Specified
L PO
Readmission w/in 30 days: 140 148 | pootgetmpemotmasmtoate 44 omttgea . 109 36
Manag. Phys.: Ridley, Clare H. (MD) Category: Not Specified BUN CREATININE UO - last 6 hrs (Fms e
Allergies: None ol 5 = 1135
Patient Summary 10/20/2021 20:51 — T =
@ Patient Description () Past History 100 \\,/./ — Weight (kg) (5 days) 1/0 (5 days)
cvig+ \\\_\N\_g_‘ A from admit: +3.2 kg
80 110.0 I
10/20 from OSH ICU for Covid pna and ECMO eval ] 2,600
60 e\ ——— 105.0 | 1.300
et R S e
0
\// s .
40 T T : ! ] (1.300)
19:21 20:21 2121 22:21 23:21 95.0 T T T T (2.473) =
& & & & & & & & &
— " & & &S & PO A S ‘
iy oo 1
Ventilated - with no daily extubation trial HGB PLT PT INR PTT
Vent Vent Days Pa0./Fi0: V¢ mis/kg RSBI ——— 0/ W 108 ” 145 - 13 = 32
Current Diagnoses & Plans 10/23/202104:08 |8 181 LLE] 08 n/a 1
o System Problem pH PaCO, Pa0; HCOs FiO: ALB BILI AST AT
Current Diagnoses Plans 742 54 173 36 100 g 22 v 02 ’ em 43 o o036

_ = Lo , .
PULMONARY: SARS s RR & 0: Sat = L PEEP & FiO; i i /]

1 Nutrition Glucose Glucose Meds
20 - 100 PP %
Active Treatments: T EC ‘ e 142
PULM: mechanical ventilation, ECMO 20 15- Pl Patient Sign-out
= o EORCAE AR A w% High  Sign-out ltem Duein Comments
10 80 20 |
I - = = 75 5- . - - 0 |
15:21 17:21 19:21 2121 23:21 15:21 17:221 19:221 2121 23:221 ‘
Infectious Disease Sepsis Quick View Antimicr
*C(24h
s ETE—— Temp °C (24 hrs) (5 days) WBC (K/cumm) (5 days) ‘
40 15 l
38 125 Clinical Status
e o 10+
Lines, Tubes, Drains (LTD) 36 | AR o
34 T ¥ T T 5 T
23:21 05:21 11:21 17:21 2321 11/02 11/07 ‘
e]190e iﬂm
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Ventilation Information

Airway Intubated/oral ETT I

Ventilated - with no daily extubation trial

Vent Vent Days Pa0:/FiO: Vt mis/kg RSBI
18.1 173 0.8 n/a |
H PaCO Pa0O HCO FiO
ABG P alUz au:z 3 102
742 54 173 36 100
RR 0; Sat PEEP - Fi0; I
 (opm) RR & O; Sat 0 | (cm H.0) PEEP & FiO; ) |
40 L ===mmmmmmmm= = = 5 -100 @ 20 ’ - 100
= - 95 - 80
30 - - - |
llllll. - EEEEEEEEERER - 90 15 — 60
e 2 = - B85 . . . " . . . « - 40
104 = -
10 - 80 - 20
o—r-lllllllﬂ , , .'_ 75 5 : : ; & o
15:21 17:21 19:21 21:21 23:21 15:21 17:21 19:21 21:21 23:21
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ECMO referral workflow for COVID-19

respiratory failure patients Referring ICU
updated and offer

Patient advice if wanted
identified
within
BJC

Declined Declined

elCU Intensivist Contra- Case discussed
immediately called with surgeon

and evaluates indications to
E
whether ECMO and CMO
Intensivist

ECMO indicated
OSH Calls

TC for Accepted

ECMO
eval elCU
facilitates

Review referral transfer
with TC

TC= BJC Transfer Center BARNES, JEWisH | & Washingtont
e)]e Physicians
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Evaluate ECMO Indicators

* No changes in indications for el s g s i
E C M O Diuresis or resuscitation as appropriate
! ‘

 These indicators can be quickly S — pra—
evaluated within the EMR of : ]
TelelCU and EPIC P it
mn:ulubuum No [ Continue
* If patient outside of BJC system Hoh e s [
TelelCU intensivist available for omsenichodm
immediate review ' Al
. - :::::e & .A;Sn}gi\;;:lnzm':gggtz;mm “ Contraindication to ECMO7E & ::;::t“m
* |If criteria not met then mansgement €] <Pa0510, <50 mm Hofors3h . | therapies s
« pH <725 with PaC0, 260 mm Hg for »6 h* appropriate
guidance on further medical T
management given i
BARNES, JEwisH | % Washington
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Patient Exclusion

e Exclusion criteria created * Factors used in criteria:

e Potential to adapt with capacity and — Age
increased ECMO demand — Obesity

¢ TelelCU able to immediately kb
evaluate referrals for patient — Chronic liver disease
exclusion criteria — Severe COPD

— Prolonged mechanical ventilation
* NIPPV and intubation considered

— Active malignancy
— Frailty
— Cardiomyopathy

* Decision made quickly allowing for
efficient triage and resource
allocation

BARNES JEW/isH 8 Weshingtort
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ECMO referral workflow for COVID-19

respiratory failure patients Referring ICU
updated and offer

Patient advice if wanted
identified
within
BJC

Declined Declined

elCU Intensivist Contra- Case discussed
immediately called with surgeon

and evaluates indications to
E
whether ECMO and CMO
Intensivist

ECMO indicated
OSH Calls
TC for

ECMO o o
el Decision Made

Accepted

elCU
facilitates
transfer

with TC

TC= BJC Transfer Center BARNES JewisH | 2 Washingtont
e4e Physicians
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TelelCU Intensivist Role

* |dentify patients under TelelCU care who may benefit from ECMO
e Evaluate ECMO referral from within and outside the system

 Up to date on current indicators and bed capacity

e Screen for current exclusion criteria

* Immediate discussion with ECMO surgeon and intensivist

 Work with Transfer Center, receiving ICU and sending ICU to optimize
patient for safe and timely transfer

e |f declined

— offer medical management support to referring ICU if wanted
— Discuss admission to medical ICU bed for higher level care

BARNES, JEwisH | % Washington
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Challenges

e Every patient is unique and has a story

* Currently patient vitals will alert but not automatically screened for
ECMO indicators

* Unable to verify OSH patient data
e Criteria based on outcomes is still uncertain
e Capacity can fluctuate

BARNES, JEwisH | % Washington

niversity in St.Louis
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Future Goals

* Dashboard displaying patients who meet ECMO review criteria with listed
contra-indications

e Currently only utilized during capacity concerns and COVID respiratory failure
patients, possible role in all ECMO requests

e Assist with higher staffing ratios if needed (nurses, perfusionist, intensivist)
— Specialist in the TelelCU able to reach multiple sites

* Reviewing objective data for ECMO referrals before and after TelelCU involved
— Time from referral to decision of accept/decline
— Time from referral to transfer
— Time from referral to cannulation
— Percentage that proceeded to cannulation
— Patient outcomes

BARNES JEW/isH 8 Weshingtort
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Questions?

BARNES, JEWISH %ﬁ;;y;‘gglmﬂfggtomg
e28e sefﬁtglm Physicians

NATIONAL LEADERS IN MEDICINE



