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COVID Era
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New England Journal of Medicine, January 24, 2020

‘ BRIEF REPORT |

A Novel Coronavirus from Patients
with Pneumonia in China, 2019

Na Znu, Ph.D., Dingyu Zhang, M.D,, Wenling Wang,. Ph.O. Xingwang Li, MO,
Bo Yang, M5 .;.r!gdU|ltz Song, Ph.C .S'F.l.ll:r_'_.":||.|l_'-. Phn.D., Baoying Huang, Fh.D.
'i'n'-;'ﬂll'_—llE Shi, 8k, [ F!.'u.-||:i!: L, M. D, Pethua MNiw, Ph.O_ Faoan Than, PR
Xuepn Ma. Ph.D., Dayan Wang. Ph.O,, Wenba Xu, M.D,, Guizhen Wu, M.0,
George F. Gao, D.Phil., and Wenjie Tan, M.D., Ph.0, for the China Nowvel
Coronavirus Inveshgating and Research Team

LUPMMARY

In December 2019 2 cluster of patients with pocomoniz of yunkoown csuse was
linked to a seafood wholesale market in Wiohan, China, A previously unknown
betacoronavirus was discovered through the ese of unbiased sequencing in samples
from patients with poeumoniz, Human airway epichelial cells were used ro jsolate a
novel coronavirss, oamed 2019-nCoV, which formed a dade within the subgenos
sarbecovirus, Orthocoronavirinae subfamily. Different from both MEBS-CoV and
SARS-CoV, 2019-nCaV is the seventh member of the family of coronaviruses that
infect humans., Enhanced surveillince and further nvestigation are ongoing.
{Funded by the National Key Research and Development Program of China and the
Mational Major Project for Controd and Prevention of Infectons Disease in China.)
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February 2020 in San Diego
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UC San Diego Health

* Only academic medical center in San
Diego county

* Medical center — 9000+ employees
+ 800 beds

« 3 professional schools — 1600+
faculty

* Epic cllent since 2003
CHIiME

most;
wired
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* HEALTHCARE Designated
. Eﬂl_l.ﬁ.l_l"l"f Comprehensive

l _-lu Cancer Center
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March 2020

March 11, 2020
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Coronavirus disease 2019 (COVID-19) x
Situation Report - 51

Proclamation on Declaring a
National Emergency Concerning
the Novel Coronavirus Disease
(COVID-19) Outbreak

R E
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March 24, 2020, JAMIA
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Hesaaieh and Aspheatians

Research and Applications

Rapid response to COVID-19: health informatics support
for outbreak management in an academic health system

J. Jeffery Reeves (0 ', Hannah M. Hollandsworth ', Francesca J. Torriani™,

Randy Taplitz®, Shira Abeles®, Ming Tai-Seale”, Marlene Millen®, Brian J. Clay*, and
Christopher A. Longhurst (0 *

"Dapartment of Surgany. Unversity of Califorma, La Joika, San Diego, Cabfornia, USA, "Dapertment of Mediciee, Division of Isfec:
ticue Oeseaco ard Glabal Publia Hoakih, Unssrety of Carerai, San Diogo, Caldornia, “Dapartmant of Famiyy Modiesne and Pusbe
Meahh Univarsity of Cafilornia La Jalia, San Disgo, Calfornia. USA. *Depariment of Medicine, Division of Biomedical Infermatics.
Unrrere by Al Calinmia, La Jalla, San Diegn. Caliarmis, US4

"Correxponding Awthor: James Jollony Rieewes. MO, University of Calitornea, 3380 Campios Pawr Oraee MCTE0D L Julka,
San Diego, CA 530377400 USA | reaves@health.acsd.edul

Hamamvac 18 March 100; Edvans! Becasan 18 Maren 7000 Acesyiad 16 Warch 2000
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Health IT Needs Identified

Screening Protocols
Triage of Patient Phone Calls
Required Regi stration/Check-In Scree ning Questions for All Patients

Updated with Current Infection Control Specialist and Command Center Information

Inpatient, Emergency Department and Ambulatory Order Panels

Decision support for testing protocol
Embedded modifiable required isolation orders

Detailed personal protective equipment needs for providers
Detailed instructions for proper specimen collection
‘Reperting and Analytics
COVID-19 Operational Dashboard

Tracking of COVID-19 and Personal under Investigation {(PUIO) in EHR embedded database
Communication Channels

EHR-integrated secure messaging
Artificial Intelligence
Real-time algorithm to assist in diagnostic imaging
Patient Facing Technology

Telemedicine — Video Visits for Qutpatient Clinic Encounters
Smart tablets in patient rooms w/ video capabilities

UC San Diego Health



UC San Diego Screening Tool Supports Testing for
Symptomatic Employees and Students

8

Mandated by San Diego County to screen all students and employees
on-site; UC San Diego “strongly encourages” for all regional employees
working off-site

All students and employees who screen positive for new symptoms or
exposure are referred to UC San Diego Health for COVID testing at no
cost

https://blink.ucsd.edu/HR/services/covid-19/symptom-screening/

Bty Symztom Sore Compimisc!
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https://blink.ucsd.edu/HR/services/covid-19/symptom-screening/

Health IT Needs Identified

Electronic Health Record Tools for Managing a Pandemic
Screening Protocols
Triage of Patient Phone Calls
Required Regi stration/Check-In Scree ning Questions for All Patients
System Level EHR-Templates

Updated with Current Infection Control Specialist and Command Center Information

ent, Emergency Department and Ambulatory Order Panels
Decision support for testing protocol
Embedded modifiable required isolation orders

Detailed personal protective equipment needs for providers
Detailed instructions for proper specimen collection
Reporting and A
COVID-19 Operational Dashboard

Tracking of COVID-19 and Personal under Investigation {(PUIO) in EHR embedded database
Communication Channels

EHR-integrated secure messaging
Artificial Intelligence
Real-time algorithm to assist in diagnostic imaging
Patient Facing Technology

Telemedicine — Video Visits for Qutpatient Clinic Encounters
Smart tablets in patient rooms w/ video capabilities
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Return to Learn @ UC San Diego
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Bringing student health and Well-Being onto a health system EHR: the benefits
of integration in the COVID-19 era

I. Jeffery Roeves, MOP @ Christopher A, Lorghurss, MD, M5", Stacie J San Miguel, MES, Roina Juarez, PhDY,
Joseph Belwmer, MO®, Kevin b Ramiotar, PsyD", Patricla, Maysent, MPH WMBA®, Angela L Scoscia, MDY, and
Mlarlare Wilken, ML®

TeEamEEnr of Sunpay, Urdvasny of Calamia, 5an Diegey, La R Califoens, LISA I'l,'ltl;kﬂlrl-_qll af MistEdne, Desdssoil (f Blossilieal
wdormipticy, Unseriity of Calfsonka. %an fHago, La Jofls, Caleorma, Ui et Health Seaces Univessiy of Califomes, Sen Diege, Ls
ola, Cafitoreda, LS J|'|*.--|;.|'|'nalr|5| and Feecdholpgcal Sanges, Deavarsiny of Cabdoreia, 5o Chegn, La Jofla, Calfomds, UGA; "Iinkea iy’ of
Calfamia. %an (Rego Health, Office of the CF00 La JoBe. Calfcaia U5 "tudent Health aad Wl -Seing. Uity of Calinenis, San Disgo,
La dofla, Calfornia LS8

AFITRACT AATIEE HISTORY
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Parthol panmtar UC Sar Diege Soudent Heakth' and Well-Being offers medical services 1o ewer 39,000 A=eisd 13 Dujoker 2000
stgdents. L San Diego Hepklh B oan scsdenis melicsl cenier ——
Migthods: 20 worksireams and § electronic modules, sytems, o inefaces were cormenisd 1o ikl e
new elicbonic sysiero. wedrand Bedth mond;
Reswls: 36023 student-patient medice records were creabed. EHR-megrbion Incressed secuity’ o shoning: sucken
wihile (7 eding \'ii".“:r L 19700 engred patient VLS and ssconds o 236 hegkh Seliami alioss Fassltly 1edebemath
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Records shared between student health and USA
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How Exposure Nofification Works

« Bob and Alice don’t know

each other

They both have CA Notify

exposure notifications

enabled on their phones

They have a conversation for

15 minutes within 6 feet of

each other

 Their phones exchange
anonymous keys via
Bluetooth

CA Notify does not collect:

your contact location or identity of
name information movement  people you meet

13 % CANOTIFY



How Exposure Nofification Works

14

Entfar Your Coda

Later Alice tests COVID-19
positive; her test result is
reported to CDPH so she
receives an automated text
message with a link to launch
exposure notifications

She voluntarily moves forward
to send alerts to other CA
Nofify users she might have
exposed

Bob receives an alert on his
phone that he may have been
near someone who tested
positive for COVID-19.

He is directed to a welbsite for
information on quarantining
and festing.

% CANOTIFY



Timeline of Exposure Notification in CA

May/June — advocacy with various
stakeholders for ENS in California
July/August — collaborate with UC
government relations on proposed state bills
September - UCSD/UCSF pilot announced
(2/10) and launched at UCSD with student
move-in (9/23) and UCSF (9/30)

October - early outcome data @ UCSD
showed >75% on-campus adoption,
confirmed privacy and benefit of early
noftification for quarantine and testing
November — UC pilot expansion announced
(11/5) and launched (11/16) at UCB, UCD,
UCSB, UCR, and UCLA (managed by UCSD)
December - statewide expansion
announced 12/7 as partnership with UC San
Diego Health, and launched 12/10. Over 7M
users in the first week!

)

Add Your Phone.
Stop the Spread.

canclify.ca.goy

:‘:ﬁn Nn‘l'rf',,r
yes not g
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hitp://canotify.ca.gov

California can stop
the spread

Add your phone today to Californla’s exposure notification
syslem

B iPhone || P Google Play

Powered by

] . . L
LIC San Dmgn Health ]H

DS o Tecwmousay
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http://canotify.ca.gov/

Key Findings from UC San Diego Piloft

1. It works! Multiple students and employees are appropriately
quarantined and tested as a result of early exposure notification

T4-day rolling percents ge of positive ceass amaong tests by date reported”
# Students » Campus Employess = San Diego County

%

K Paeifaifly

https://returntolearn.ucsd.edu/dashboard/

UC San Diego Health


https://returntolearn.ucsd.edu/dashboard/

Key Findings from UC San Diego Piloft

1. It works! Multiple students and employees are appropriately
quarantined and tested as a result of early exposure notification

2. This technology is not a silver bullet, but is part of a larger
pandemic defense effort

Swiss Cheese Model

You can reduce your COVID-18 risk with multiple layers of defense.

PHYSICALLY WEAR & FACE

GCHEEN ARODTEST  ADD CA COVID ROTIFY WA SL WA
CHOIVERING

FOR COW 1 0= Ta YOUR PHONE HAMNDS FASTAMNLE

3+ s ik~
. .
' i Rk
e ; #
i o k-~ L "
" il &
. . . - - | -
K, . b | = i® i &
-

https://returntolearn.ucsd.edu/return-to-campus/safety-requirements/
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https://returntolearn.ucsd.edu/return-to-campus/safety-requirements/

Key Findings from UC San Diego Piloft

1. It works! Multiple students and employees are appropriately
quarantined and tested as a result of early exposure notification

2. This technology is not a silver bullet, but is part of a larger
pandemic defense effort

3. The technology is viewed as a health tool. Efficacy in limiting
spread is proportional to adoption in a population, and messaging
from a healthcare provider was particularly effective at
converting users

UC San Diego Health



California as of April 25, 2021
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u 1

par CAPopudetion  per Smartphons ussr e
i i
BT,

Estimated CA Notify Adoption Trend 12
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Health IT Needs Identified

Electronic Health Record Tools for Managing a Pandemic
Screening Protocols
Triage of Patient Phone Calls
Required Regi stration/Check-In Scree ning Questions for All Patients

System Level EHR-Templates
Updated with Current Infection Control Specialist and Command Center Information

Inpatient, Emergency Department and Ambulatory Order Panels

Decision support for testing protocol
Embedded modifiable required isolation orders

Detailed personal protective equipment needs for providers

Mgt ailad ioe — ¥R : sasicaan =mlle a T
‘Reporting and Analytics
COVID-19 Operational Dashboard
Tracking of COVID-19 and Personal under Investigation {(PUIO) in EHR embedded database

EHR-integrated secure messaging
Artificial Intelligence
Real-time algorithm to assist in diagnostic imaging
Patient Facing Technology

Telemedicine — Video Visits for Qutpatient Clinic Encounters
Smart tablets in patient rooms w/ video capabilities

UC San Diego Health



COVID-19 Dally Readiness Dashboard (March 2020)

=
' gL | =".'t-.-l-II:.— Tpadz T o L ureks
2,586 74 1 62 17 28
v irinine Fefe
7
Tige
B
|
- +
= L
I
1
|
|
Te=

UC San Diego Health



Becker’s Hospital Review, Aug 2020

23

How COVID-19 dashboard is fueling engagement
across UCSD Health

dackie Drees - Moncay, August Srd, 2020 Pnnd | Ernesl
meee DR CESSE

A G0 of UC San Diego Heallh, Chris Langhes), MD, is i@ wih Bwe pecssional coengdaint thal
cormis dfter sardng [T announcemends 1o the organizlion's 20 000 empigyess. Durng (his pandemis,
P, disgrunlled amails have been rapiaced by prise fmom sl on WGSD Hesliv's comonavrus
dashitard, & raa-time digital stapshol of essy-io-dnderstand hospilal data

In sarly April, UC San Ceego Health Sclences Began sending oul & comprehensive SOMID-19 dashboard
to all fis empioyees, The propedd, led by D Longhurst and hes cofaagues, & first wias designe
specically to Inform UCSD Healih's exacitives and physiclans, Bid aRer seeing itz potental 1o boos!

Iransn ANy Soess the haadih E'gHIEn'IL L0 Parhy R syl symponieo |T|-'I+|.:'l. Il reEkanle o El I'IE:1I1rI
SEEREEPEREAIEE, accordng fo r Longhus

Making the dashtcard accessible toal stalf kas heiped ™o supporl & real ghift in thinking ancund data
A making data-driven decisions ™ he i0id Beckers Hosolal Revew "The sinsamonal awareness of what
G health BYstem neads on'a day-to-day bass, whether IPs PPE, emergency depanment visas, virkal
yigiis of ingatients with COVID-12. iz extraordinary, pmd aviiable in one view, H's really Bayond anyilng
Il e bl Scoess Toin B puest”

The L San Dego Healtn Informatbion Services department sends the data dashboard ot in a daily
amail ko slaff, gving them sccess o nformeation ranging from the number of CEVID- 11 hospializetions
atthe hesth eyatam, avadahble imensede care unit beds and by test positvity retae. Tha key oparational
metrics are meant ta help kesp smpiogess cument on the evolving situstion of the pandemes as well as
UCS0 Health's ressonse. Stal are also adwissd not to distibuts the information cutsiss of the heath
gyatemn ta protect zensive Tate

https://www.beckershospitalreview.com/data-analytics/how-covid-19-

dashboard-is-fueling-engagement-across-ucsd-health.html

@calonghurst
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COVID Dally Readiness Dashboard (April 26, 2021)
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Health IT Needs Identified

Electronic Health Record Tools for Managing a Pandemic
Screening Protocols
Triage of Patient Phone Calls
Required Regi stration/Check-In Scree ning Questions for All Patients
System Level EHR-Templates

Updated with Current Infection Control Specialist and Command Center Information

Inpatient, Emergency Department and Ambulatory Order Panels

Decision support for testing protocol
Embedded modifiable required isolation orders

Detailed personal protective equipment needs for providers
Detailed instructions for proper specimen collection
Reporting and Analytics
COVID-19 Operational Dashboard

Tracking of COVID-19 and Personal under Investigation {(PUIO) in EHR embedded database
Communication Channels

Artificial Intelligence
Real-time algorithm to assist in diagnostic imaging

Telemedicine — Video Visits for Qutpatient Clinic Encounters
Smart tablets in patient rooms w/ video capabilities

UC San Diego Health



Journal of Thoracic Imaging, May 2020
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Artificial Intelligence in Diagnostic Radiology

e Preliminary meeting March 13t
« Live in production March 28"

 Every CXR automatically
processed in AWS and
downloaded to the production
PACS...within 60 seconds

* As of December 315 the system
had processed 66,731 images
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Journal of American College of Emergency Physicians, Nov 2020
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Deployment of artificial intelligence for radiographic diagnosis

“Of the 5,125 total visits and 1,960 chest radiographs obtained in the
ED during the study period, 1,855 were analyzed by the algorithm.
Among these, emergency physicians were surveyed for their
experiences on 202. Overall, 86% either strongly agreed or
somewhat agreed that the intervention was easy to use in their
workflow. 20% of respondents reported that the algorithm
impacted clinical decision making.”

Eormespondemnce

Chwriarisn Dansdl MO MS, LC San Diego
Heath Department of Emerpesicy Medcime,
200 W Brhor D we VT R4 7, Sar Diepn, CA

FIL0E LUEA

Emmnd]: e S b gt
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action with a novel artifidal intelligence (AL algorithm designed to enhance physician
ahilities to identify ground-glass opacities and consolidation on chest radiographs.

Methods: During the first wave of the pandemic, we deploved a previou s y deve loped
and validated desp-learning A algorithm for asssted interpretation of chest rmdio-
graphs foruse by physiclans al an scademic health sysism bn Southe m Califernta. The
alporithum overlay s radiographs with “heat” maps that indic ste poneumaonia probabifity
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Health IT Needs Identified

Electronic Health Record Tools for Managing a Pandemic
Screening Protocols
Triage of Patient Phone Calls
Required Regi stration/Check-In Scree ning Questions for All Patients
System Level EHR-Templates

Updated with Current Infection Control Specialist and Command Center Information

Inpatient, Emergency Department and Ambulatory Order Panels

Decision support for testing protocol
Embedded modifiable required isolation orders

Detailed personal protective equipment needs for providers
Detailed instructions for proper specimen collection
Reporting and Analytics
COVID-19 Operational Dashboard

Tracking of COVID-19 and Personal under Investigation {(PUIO) in EHR embedded database
Communication Channels

EHR-integrated secure messaging
Artificial intelligence

Patient Facing Té:hnulngy
Telemedicine — Video Visits for Qutpatient Clinic Encounters
Smart tablets in patient rooms w/ video capabilities

an Diego Health






Rapid Expansion of Ambulatory Telehealth

UCSD Daily Ambulatory Patient Encounters

In-Person Telemedicine

All Specialties

5,000

,/‘

IIIIIIII

Percentage of Visits by Encounter Type
JANnoUY 1alieg AJieg] Jo aiinjos
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Medical Undistancing Through Telemedicine:
A Model Enabling Rapid Telemedicine Deployment
in an Academic Health Center During the COVID-19 Pandemic

Brett C Meyer, MD, Lowrence 5. Friedman, MD,

Keith Payne, Liso Moore, MPH, John Cressler, BA,

Stacy Holberg, MBA, Brittany Portridge, MBA,

Britney Prince, MPH, Maorc Sylwesirzok, 85,

Motthew Jenusaitis, M5E, MBA, Brendan Kremer, MHA,
Christopher I Kane, MD, Amy Sitapati, MD, Brion Cloy, MD,
Maorlene Millen, MO, ond Christapher Longhuest, MO, M5

University of California, Son Diego Enterprise Telehealth Progrom,
San Diega, Californin, U5A,

@calonghurst

“How Toe"
pofenrial hest practice approach for others wishing fo
quicklvimplement a telemedicine program during the COVID-
19 pandemic,

Conclusion: This agrricle is designed to offer g

Keywords: refemedicine, academic, model, COVID, pandemic

Introduction

cademic health cemters (AHCs) offer highly spe-
cialized clinical care and technologically advanced

UC San Diego Health



JMIR, Feb 2021
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Telehealth in the COVID-19 Era: A Balancing Act to Avoid Harm

JJeflery Reeves'", MD. Fohun W Ayers'". PhD; Chrissopher A Longlnust . MD
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Abstract

The tel=healrh revolution m recpoges s COVIDR 10 has increzsed =wentinl health care sccess duming an ungrecadented gublic
health crisis. However. virmnal patent care can also bomit tlse patizo-provider relanoozhip, gqoality of exammation. efficiency of
lisalila cars defivary, and eveall quabiny of cae, As weowituess the usost fpedly adegred msdical fraasd wexdem history, i
e Degminang oecomjirehiend the naay possibilinies of redebeali Wiras lmiratics also need o he michersiod. As Hinomies 58
sbaslied mmd federal regulaticns recoasiderad, i i3 aoporta to be precise in the vinnal pattent encomster approach. Herein, we
yiffer somme sl gl thar colid sssest beadil cwre providers and clinle selsdidess o detemmimng ibe appropsiensss of
i glehaalih visd By consideringe sase rypes; patizml chametenanic k. and chsel coanplhi or (Hvease srafes
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COVID Vaccination @ UC San Diego Health
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Vaccination Superstation: Sharing Best Practices

SAM DIEGT) m ,‘HHSA _San Diego Health



Vaccine Credential Initiative

OPE" . h 2 erner
Vaccination Credential @m oo

Initiative CHANGE

SIMPLE
EQUITABLE

PRIVACY-
Vs s Emzi mEcan O s mrins el L e nERem e S, LT AT
PH ESERvING gl ereriemen. mrwl shwrtaps meTiing bn empEwer rpraeTey @ reTenaeeTy vy plery g jhoes
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and more

COMMUNITY-SUPPORTED
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NEJM, March 23, 2021

SARS-CoV-2 Infection after Vaccination
in Health Care Workers in California

TO THE EDiTOR: Dara from phase 3 clinical trials  afver vaccination, and the majority (71%) of these
of messenger RNA (mBNA) vaccines through No- persons tested positive within the first 2 weeks

vem]}er 1{}2{' Ehwﬂd ':.:lul‘l 1. ofFirarme Far tha aftar the Frret daca & Frare n:lr'i:l;'|'l'-| I-IE thh. uacc:nar

prevenrfm of SYmproma Table 1. New SARS-Co¥.2 Infections among Yaccinated Heslth Care Workers | rectad po sitive: of
from Docember 16, 2020, through February 3, 2021,

tory syndrome coronavi) e test results 1 to
fection at 14 days after | Das sfar Dnly 8 health care
£ W inal s Vaccinated Porsomns 4
mRMNA-1273 vaccine (Mo i - o days after the sec-
Wit Indpction a5k Higlals ting | -
at 7 days after the seconc Ne3rs L NeldsoMe  Hestesey | *ositive 15 or more
vaccine (Pfizer).” Since tt 2 | on (Table 1), As of
blished, a natiomw e ot St b alth care workers
WELE pu -
' e Dose 1 .
disease 2019 (Covid-19) o d received the sec-
& : i Days 1-7 145 579 35,673 (97 3) Y
CoV-2 variants with inc| = . - S riously; these find-
v E— 5 I > ZLE
emerged, the Food and D _ - i r rate of 0.05%.
= Days 15-21 57 TH58 13,667 (39.1) . :
granted emergency use E— . = e risk of testing
two mRMNA vaccines, an befare dose F vaccination was
initiated across the Unite | Dese2 kers at UCSD and
Drays 1-7 FF, L54R 23,100 fa i
Days &-14 & L5015 L& 0 (43 1)
Day 15 e lager ' {167 14,590 {40095
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April 26, 2021
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@calonghurst

In sweeping move likely to be followed by campuses across the nation, the
University of California and California State University systems are planning
to require Covid-12 vaccinations by the start of the fall semester for all
students, faculty and staff.

Twao of the country's largest public university systems plan to require
vaccinations for all...
& rytimes.com

UC San Diego Health



Questions?

Chris Longhurst, MD, MS
clonghurst@ucsd.edu

@calonghurst
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