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Northwell Health’s Geography
& Footprint

Key Facts
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More than 70,000 employees
23 hospitals

4,300 employed physicians
17,000 nurses

5,000 volunteers

750 outpatient facilities
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H| Hospitals
| Feinstein Institute
@ Physician Offices
Imaging Centers
(O Urgent Care Centers
Ambulatory Surgery Centers
() Cancer Centers

Dialysis Centers

Lenox Health Greenwich Village

(O Lab Patient Service Centers

v Donald and Barbara Zucker
School of Medicine at
Hofstra/Northwell

Hofstra Northwell School
of Graduate Nursing
and Physician Assistant Studies

w Elmezzi Graduate School
of Molecular Medicine
at Northwell Health

~-+~ Northwell

Operating Statistics

2 million+ patients treated annually
Over 5.5 million patient encounters
More than 39,200 births

301,608 hospital discharges
868,291 emergency visits

Operating Statistics Continued

-

4d 4 4 4

924,990 home health visits
220,095 ambulatory surgeries
115,485 ambulance transports

$12 billion annual operating budget
$1.3 billion community benefit

- Lenox Hill Hospital
- Manhattan Eye, Ear & Throat Hospital
- Long Island Jewish Medical Center
- North Shore University Hospital
- Sandra Atlas Bass Heart Hospital
- Southside Hospital
- Staten Island University Hospital, North

’ Five tertiary hospitals

*D
)

Three specialty care hospitals

- Cohen Children’s Medical Center
- South Oaks Hospital

- Zucker Hillside Hospital

Confidential & Proprietary Information

11 community hospitals

- Glen Cove Hospital

- Huntington Hospital

- Long Island Jewish Forest Hills

- Long Island Jewish Valley Stream
- The Orthopedic Hospital

- Northern Westchester Hospital

- Mather Hospital

- Peconic Bay Medical Center

- Phelps Hospital

- Plainview Hospital

- Staten Island University Hospital, South

- Syosset Hospital

Four affiliate hospitals

- Boca Raton Regional Hospital

- Crouse Hospital

- Maimonides Medical Center

- Nassau University Medical Center

The largest provider of health care in the New York Metro area

LY g =g _
4 | h® and first integrated health system in New York

e oo

Strategic alliances

- CASAColumbia

- Cold Spring Harbor Laboratory

- Epworth HealthCare

- Karolinska Institute

- One Brooklyn Health

- OPKO Health BioReference Laboratories
- Rothman Institute

- University of Notre Dame

- Western Connecticut Health Network
- Yale New Haven Health
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Pandemic Peak
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Acute Patient Days COVID vs. Non-COVID

Acute Patient Days COVID vs. Non-COVID - (All) Region

I COVID —e— Budget - Patient Days

[ NON-COVID
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Daily Inpatient & Ambulatory Surgery Volume
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Inpatient & Ambulatory Surgery Volume by Day
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Emergency Visits by Day

Daily Emergency Volume
2019 Total Visit Daily Average: 2,097

Treat & Rel. ~54%

——
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[ Treat & Release

Total Visit Avg.=2,161

1

310

Total Visits Avg,. = ===== Admit Average
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DRSS A A
[ 1 Admissions
ED Admit. ~29%

2019 ED Admit Daily Average: 470

Excludes PHELP, NWEST, Mather & Peconic
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ion by Day
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CEMS — Responses by D
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Daily Physician Appointments
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Northwell Pandemic Response

Situational Awareness

* Enable Emergency Operations at both facility and central levels to understand supply/demand for facilities, equipment
and services

Physical Capacity Expansion (“Surge”)

e Rapid buildout of non-clinical space and popup-locations to create general and intensive care beds necessitated by
patient volumes

Care Efficiency & Throughput

» Streamline provider and hospital administrative processes to focus on patient care and optimizing beds/resources
Staff and Patient Safety

* Minimize staff exposure to infectious patients without compromising patient monitoring and safety
Patient Engagement

* Maintain interactions with patients despite increasing scale of calls for information and services
Clinical Knowledge Dissemination

* Assure rapid delivery of latest treatment protocols and recommendations to clinicians

Research / New Knowledge Discovery

e Participate in clinical trials

* Leverage accumulated clinical data to enable better patient monitoring and treatment

)
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Situational Awareness

e Built COVID-19 specific Data Mart to enable data analytics throughout organization.

* Developed Enterprise and facility-level dashboards to understand hospital-occupancy, patient acuity and determine
resource needs.

 Developed and monitored leading indicators to identify regions with surge need and overall bed and ventilator
requirements.

Physical Capacity Expansion (“Surge”)

Northwell “Network in a Bag” (“Flight Pack”)

e Created and deployed a fully self-contained kit delivering a “Northwell network
anywhere” capability. Kit provides secure way of connecting to the network via
wired/wirelessly methods.

* QOperational dashboard for load balancing amongst various sites.
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Situational Awareness: COVID Inpatient Dashboard
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s+ Healthcare Analytics

COVID19 STATISTICS

All as of 3/29/2020 10:51:34 AM

TOTAL
CURRENTLY [P
HOSPITALIZED STATS

ceme ac AT - Py ws w MATH Nsum ny sium siuHs s sy Py
ADMITTED PUI CONFIRMED ICU ALOS
2,589 1,598 598 6.2
(126 TODAY 4) (116 TODAY 4 ) (11 TODAY 4) DAYS
IN ISOLATION ON VENTILATOR
SR | —E
DROPLET & CONTACT 231 840 108
CONTACT 32 PRVC 38
(Pressure-Regulated Vo..
AIRBORNE 23 AC/ CMV (Assist Control/ 38
Continuous Mandatory ..
Oroplet 7 pract 23
~on "
COMORBIDITIES
SELECT AGE RANGE
NON CONFIRMED ICU PATIENTS (aN) . CONFIRMED ICU PATIENTS
ss% [N Preumonia (ercept that cavsed by tubercuiosis or ser. [ 5o
31% I respiratory faiture; insutficiency; arrest (adatt) | 575
R e N — Essential hyperteasion ————— ]
43 [ —————] Other lower respiratory disesse [ —] 45
320 Disbetes malitus with [ a0
49 [ —e ] viral infection f———: 34
30% Oisrcers of i metsvoian [ a3
26 I Septicemia (axcopt in labor) I 225
17 Acste and unspecified rensi faturs [ 22
20% [ Fhuid and electrolyte disorders I 17
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Situational Awareness: Trend Analytics / Projections
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Care Efficiency & Throughput

* Rapid buildout/modifications to inpatient Electronic Health Records to enable clinicians to focus on high volumes of
complex patients.

* Developed special documentation and tools for severity-based longitudinal monitoring and tracking of COVID+
outpatients.

* Deployed “readiness for discharge” machine-learning-based predictive model to identify both non-COVID and COVID-
19 patients appropriate for discharge to support bed use optimization.

* Developed machine-learning based predictive model to identify patients with highest risk of mortality for goal-of-care
discussions and resource allocation.

- Northwell COVID-19 Survival (NOCOS) Calculator made publicly available on the web for all institutions:
https://cbmi.northwell.edu/nocos/ or http://feinstein.northwell.edu/nocos

%' Northwell Health:

Northwell COVID—19 Survival (NOCOS) Calculator

Development and Validation of a Survival Calculator for The NOCOS caluiator provides an sefimateofth probabity of
survival during hospitalization. It is designed to complement clinical
HﬂSpita]ized Patients with COVID-19 evaluation and assist treatment detisions. The prabability score can

be calculated upon admission to the hospital, or updated on a daily
basis {or at any other chosen time interval) to reflect evolving clinical
conditions. Read the research paper here,

Todd ). Levy, Safiya Richardson, Kevin Coppa, Douglas P. Barnaby, Thomas McGinn, Lance B. Becker,

Karina W. Davidson, Stuart L. Cohen, Jamie 5. Hirsch, Theodoros Zanos, Patient age (years) ]
Morthwell & Maimonides COVID-19 Research Consortium Oxygen saturation (%) L]
doi: hteps://doi.org/10.1101/2020.04.22.20075416 Absolute neutrophil count (Kiut) [ |
Red cell distribution width (%) [ ]
Sserum sodium (mmol/l) [ ]
Serum blood urea nitrogen (mg/dL) I:I
Probability of hospital survival:
A \ Calculate Probability |
ARRR
T ‘ Clear Entries |
YYNorthwell Health* Confidential & Proprietary Information Calculations must be re-checked and should not be used alone 15

to guide patient care, nor should they substitute for clinical
judgment. See our full disclaimer.



https://cbmi.northwell.edu/nocos/
http://feinstein.northwell.edu/nocos
https://www.medrxiv.org/content/10.1101/2020.04.22.20075416v3

Staff and Patient Safety

Deployed consumer-grade two-way audio-video communication systems in patient rooms to minimize entry by staff,
thus reducing PPE utilization and lowering exposure risk.

Instances where enhanced safety monitoring was required, continuous video-surveillance with night-vision
capabilities were deployed in lieu of an in-room Patient Sitter to assure patient safety.

Continuous monitoring of patient vital signs status through wireless sensors with automated alerting to nursing,
providing closer monitoring of patients without requiring frequent staff entry into rooms and decreasing PPE use
(limited pilots completed).

Patient Engagement

bl
N

A
A |

A |

Implemented text-based Chatbot for follow-up program for ED treat & release patients via their smart phones.
Created chat bots for COVID test results to maintain call center efficiency and minimize wait times.

Provided in-room devices with software to give patients the option for video chats with family, as no visitors were
allowed.

Rapid deployment of telehealth to maintain contact and provide ongoing medical care to outpatients (for both
COVID and non-COVID).

A
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Clinical Knowledge Dissemination

* Deployment of prebuilt order sets with automated dosing recommendations in the EHR to standardize COVID
treatment and support research protocols.

* Automated tools for insertion of COVID results, treatment plans, vitals, and other clinical data into
documentation/provider progress notes.

 Sometimes <1 day turnaround on changes to EMR based on rapidly changing knowledge
- Effective and agile clinical governance critical to streamlining content development and deployment!

Research / New Knowledge Discovery

Use of Data Mart for Research, Clinical Trial Notifications in EMR; Clinical Trial Order Sets
* Deployed tools to support identification and enrollment of appropriate patients for COVID clinical trials.
e Rapid-cycle database-based research to identify best-practices for treating COVID-19 patients.

JAMA | Original Investigation

Presenting Characteristics, Comorbidities, and Outcomes Among 5700
Patients Hospitalized With COVID-19 in the New York City Area

Safiya Richardsan, MD, MPH; Jamie 5. Hirsch, MD, MA, MSB; Mangala Narasimhan, DO;
James M. Crawford, MD, PhD; Thomas McGinn, MD, MPH; Karina W. Davidson, PhD, MASc;
and the Northwell COVID-19 Research Consortium _
JAMA, 2020;323(20):2052-2059. dol:10.1001/jama, 2020.6775

*Study completed entirely via data queries and required no manual chart review. Published online April 22, 2020, Corrected on April 24, 2020,
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https://jamanetwork.com/journals/jama/fullarticle/2765184

Recovery & Resurgence

Readiness
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Acute Patient Days COVID vs. Non-COVID

Acute Patient Days COVID vs. Non-COVID - (All) Region
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Emergency Visits by Day

Daily Emergency Volume Treat & Rel.: ~81% ~78% ~79% ~79% ~76%
2020 Daily Budget: 2,149
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i3 SRR S KRR B 1583835258
SENIRORURURGR AR A S N L Z G LR G A S U L G i A A AU A AU A R S SRR R O A R A A

A TS

[1Admissions [ Treat & Release

Excludes PHELP, NWEST, Mather & Peconic
2020 Budget: 482 ED Admit.: ~82% ~84% ~80% ~83% ~86%
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Daily Physician Appointments

WK 25 (06/14/2020 WK 26 (06/21/2020 WK 27 (06/28/2020 WK 28 (07/05/2020 WK 29 (07/12/2020 WK 30 (07/19/2020 WK 31 (07/26/2020 (WK 32 (08/02/2020 \WK 33 (08/09/2020|WK 34 (08/16/2020 WK 35 (08/23/2020 (WK 36 (08/30/2020 |WK 37 (09/06/2020 WK 38 (09/13/2020
06/20/2020) 06/2712020) 07/04/2020) 07I1172020) 07/118/2020) 0712572020) 08/01/2020) 08/08/2020) 08/15/2020) 08/22/2020) 08/29/2020) 09/05/2020) 09/1212020) 09/19/2020)
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Northwell Recovery / Resurgence Priorities:
Information Technology

Centralized Logistics / Data Analytics
* Bed Tracking

e Referral Management

e Surveillance (internal, community)

Pharmacy and Supply Chain

* Pharmacy Inventory Management
* Real Time Location Services (RTLS)
* Warehouse management system

Clinical Communication and Support
* Nursing mobility

* Continuous patient video monitoring
e Continuous vital sigh monitoring
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Northwell Recovery / Resurgence Priorities:
Information Technology

Patient Experience
* Comprehensive in-room infotainment / engagement platform
* Patient/Family/Caregiver updates

Telehealth

* Expansion of services

* Improved integration into practice workflows
* Virtual inpatient consultation

Medical Staff Services & Employee Health Services
* Next-generation credentialing software
* Employee Health Service EMR upgrade
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How Policy Makers Helped and
Could Do More
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Regulatory Changes Critical for Success:

Telehealth-Related Waivers

e Allowed initial visits via telehealth.

 Removed limitations on provider location at time of telehealth visit.
* Allowed use of non-HIPAA compliant technologies if needed.

Payer Parity for Tele-visits for Medicare Beneficiaries (Commercial Payers followed) including Telephonic

Relaxation of Hospital Care Documentation Requirements
e Enabled clinicians to spend more time on clinical care with less administrative/documentation burden.

Quality Program Delays
* Numerous Federal reporting programs delayed because focus on COVID-19 prevented implementation of systems

to address programs and reporting requirements.
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COVID19: Unaddressed Opportunities for Regulators

Redundancy in Public-Health Reporting
Limited sharing of data across public health organizations added significant work burden on Northwell personnel.

- Similar data requested by Center for Disease Control / National Healthcare Safety Network (NHSN), city, county

and state Departments of Health.
No sharing of public health data back to provider organizations to support our planning efforts.

Quality Program Delays
* Clinical Decision Support / Appropriate Use Criteria (Protecting Access to Medicare Act - PAMA) requirement NOT delayed
(as of the time of the pandemic peak in NY); significant burdens on hospitals to meet requirements given halting of

implementation of systems needed to meet requirements.

FDA Limitations Around Monitoring Devices
Use of cutting-edge biosensors for patient monitoring limited because of pending FDA approvals for some components of

those devices.
No regulatory relief from FDA for use of devices if deemed safe and validated by organization (as was done by FDA for

laboratory assays).

Limitations on Data Sharing Across Organizations
Public Health Informational Exchange in NY requires actively asserted patient consent (“opt-in”), which limits clinical data
sharing across organizations in same region cooperating on load balancing and resource optimization.

.Universal access to immunization data across regions/states will be needed once COVID immunization is being performed
27
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Thank You
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