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Introduction

Kathleen Hartnett, PhD



Session Plan

1. Zachary Stein: Query development
2. Michael Sheppard: Interactive dashboard development

3. Abigail Gates: Surveillance strategy
4. Natasha Close: Washington State Department of Health perspective
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Query Development

Zachary Stein, MPH



Query Breakdown

Discharge diagnosis
codes
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Chief Complaint Terms
(,(,*vaccin®,or,\immuniz”?,or,(,"shot”,and,(,” flu®,or,flu®,or,Ainfluenza®,or,
Ashingles?,or,“pne”,or,"pna”,or, tetn”,or," tetanu”,or,"tdap”,or,"booster”,or, td",or,
MhpvA, o, mmr”?,or,Acovid?,or,Acorona®,),),),and,(,"reaction”,or,allerg”,or,*adverse”
,or,side effect?,or,had”,or,"received”,or,"got”,or,"was
given”,or,Mafter”?,or,"post?,or,Mlast time”,or,A recent”,or,since getting”,or,since
receiving”,or,since yesterday”,),or,
Ashot”,AND,(,“Reaction”,or,Allergic”®,or,Adverse”,),),andnot,(,no vaccine”,or,no
immuniz?®,or,A immunization not carried”®,or,*[;/ 1228.217,0or,7[;/ 122821A,0r,7[;/
]P55.17,0r,7[;/ ]P551%,0r,"dog”,or,Acat”,or,wound”,or,*up to date”,or,ABO
isoimmunization of newborn”?,or,Awell child®,or,Awell visit?,or,"encounter for
immunization”?,or,Mloss of consciousness”,or,Maftercare”,or,AUTD*,or,up to
date”,or,"bite”,or,Mair vac”,or,Adenies any previous adverse reaction”,or,Adid not
receive”,or,"poison ivy”,or,"allergic rhinitis”,or,"voiced no complaints”,)



Vaccine-Associated Adverse Event Discharge Diagnosis Codes

Notes

Adverse effect of, poisoning by, and
underdosing of vaccines (bacterial,
viral, and other) and biological
substances

ICD-10

T50.A, T50.B, T50.Z

ICD-9

978, 979, 964.6

SNOMED

420113004, 4086720089,
293125008, 293120003,
293118001, 293109003,
293116002, 293117006,
219075006, 219084006,
219088009, 293104008

Anaphylactic reaction and
other serum reaction due
to vaccination.

T780.52, T80.62

999.42,999.52

15920121000119103

Infection and other complications

(not elsewhere classified), T88.0, T88.1 999.0, 999.39 47988006, 31935007
following immunization

Postvaccination fever R50.83 780.63 123471000119103
Postimmunization acute

encephalopathy, encephalitis, G04.32, G04.02 3235

myelitis, and encephalomyelitis




Entire VAE Query

(,(,Avaccin?,or,Aimmuniz?,or,(,"shot?,and,(,* flu®,or,flu®,or,Ainfluenza”®,or,Ashingles?,or,"pne”,or,*pna”,or,
Atetn”,or,“tetanu”,or,"tdap”,or,"booster”,or,"td”,or,"hpv”,or,mmr”*,or,"covid”?,or,corona®,),),),and,(,"reactio
n”,or,Mallerg”,or,"adverse”,or,"side effect”,or,"had”,or,"received”,or, got”,or,"was given”,or, after”?,or,
Apost”,or,Mast time”,or,Arecent”,or,"since getting”,or,Asince receiving”®,or,Asince yesterday?,),or,
Ashot”,AND,(,"Reaction”,or,Allergic®,or,Adverse?,),),andnot,(, no vaccine”,or, no immuniz”,or,
Aimmunization not carried?,or,”[;/ 1228.217,0r,7[;/ 122821/,0r,7[;/ 1P55.17,0r,7[;/ ]P551A,0r,Adog”,or,Acat?,or,
Awound”?,or,Aup to date”,or,ABO isoimmunization of newborn”,or,*well child®,or,*well visit?,or,"encounter
for immunization”,or,*loss of consciousness”,or, aftercare”®,or,AUTD",or,"up to date”,or,"bite”,or,air
vac”,or,Adenies any previous adverse reaction”,or,"did not receive”,or,poison ivy”*,or, allergic
rhinitis?,or,Avoiced no complaints?,),or,[;/ IT50[ABZ]*,or,”[;/ ]T50.[ABZ]*,0r,2[;/ 1T80.527,0r,2[;/
]T8052,0r,A[;/ 1T80.62A,0r,A[;/ ]T8062A,0r,A[;/ ]T88.[01]%,0r,A[;/ 1T88[01]%,0r,~[;/ ]R50.837,0r,A[;/
JR5083%,0r,A[;/ ]G04.324,0r,A[;/ |G04324,0r,A[;/ 1GO4.027,0r,A[;/ ]GO402A,0r,A[;/ 1123471000119103[;/ A, 0r,A[;/
]15920121000119100[;/ ]*,0r,~[;/ 1219075006[;/ ]*,0r,A[;/ ]219084006[;/ ]*,0r,~[;/ 1293104008[;/ ]*,or,A[;/
1293109003[;/ ]*,0r,A[;/ 1293116002[;/ 1%,0r,A[;/ 1293118001[;/ ]*,0r,A[;/ 1293120003[;/ ]*,0r,A[;/ 1293125008[;/
18,0r,A[;/ 131935007[;/ ]*,0r,~[;/ 1408672009[;/ ]*,0r,A[;/ ]147988006[;/ ]*,0r,A[;/ 1219088009[;/ ]*,0r,A[;/
1293117006[;/ ]*,0r,"[;/ 1420113004(;/ 1*,0r,7[;/197[89](;/ 1*,0r,7[;/ 197(89].[0-9][;/ 1*,0r,A[;/ 197[89][0-9][;/
17,0/ 1964.6(;/ 17,01, [;/ 19646[;/ 1”01, [;/ 1999.0(;/ 1*,0r,7[;/ 19990(;/ 1*,0r,7[;/ 1999.39(;/ 1#,0r,~[;/ 199939(;/
]7,01,7;/ 1999.[45]2[;/ 17,0r,7;/ 1999[45]2[;/ 1,01, A[;/ 1780.63[;/ ]~ 01,7 [;/ 178063[;/ 1,01, A[;/ 1323.5[;/ 1%, 01,7/
1323.5[12][;/ 1~,0r,[;/ 13235[;/ 14,017/ 13235[12][;/ 1*



Thoughts and Complementary Queries

= This query was developed early, prior to the availability of COVID-19 vaccines

= Changes in query language can make this more specific to COVID-19 vaccines

e ACovid”?,or,ACorona v”,or,"Coronav”,or,"moderna®”,or,APfizer®,or,"Phizer”,or,
AJohnson”,or,AJanssen”

* A-CDC Vaccine-Associated Adverse Events v1;”,andnot,”;CDC Coronavirus-DD v1;A

= Complementary queries play a large role as COVID-19 VAE symptoms are
identified

= Vaccine status in the Chief Complaint will cause issues for these types of queries

* Do we assume everything mentioned in the CC is relevant to the visit and categorize
these as VAE?



Dashboard Development

Michael Sheppard, MS



Fusion of NSSP's Text Analytics and Epi Interactive Dashboard

for VAE

*Top n-gram frequencies

Text eTerm co-occurrence network
graphs

eTerms with significant
change in usage over time

Analytics
Dashboard

*HHS regional breakdown and
. trends

E ol *Age group breakdown and
trends

DaS h boa rd *Patient sex breakdown and

trends

NSSP Weekly VAE Dashboard

n-gram frequencies over last week

Vaccine name mentions

Term co-occurrence network graph by vaccine
Recent significant change in term usage

Regional, age group, and patient sex breakdowns for VAE definition
Summary repeated for emergency department admissions

Trends for outcome-based queries
COVID-19 + Influenza tab
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Flexdashboard for R Markdown

R package to convert a standard R Markdown document into an interactive
html dashboard: https://rstudio.github.io/flexdashboard/articles/using.html

= Standard R Markdown syntax integrated with level 2 markdown headers to
define column or row layouts

= Allows for interactive reporting — plotly, leaflet, and other JavaScript-based
visualizations

= Developer designs layout and determines user's experience/how they
interact with the dashboard

= |deal for interactive dashboards that do not need to be hosted on a server.

= Only requires R Markdown code to be knit on a routine basis (can be an
automated job) and delivery to intended recipients as a simple html file.

Surveillance Program
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https://rstudio.github.io/flexdashboard/articles/using.html

Demonstration



Surveillance Strategy

Abigail Gates, MSPH



Monitoring for Trends

= Driven by VAE dashboard
* Highlights routinely shared with partners

* Respond to outcome-specific investigations
* Thrombosis and thrombocytopenia
* Stroke

* Cerebral venous sinus thrombosis
* Pulmonary embolism

* Myocarditis

* Pericarditis

National Syndromic Surveillance Program (NSSP) weekly emergency department visits for vaccine-associated adverse events, December 1, 2020 through October 19, 2021

Background Regional Breakdown Age Group Breakdown Patient Sex Breakdown n-gram Frequencies over Last Week ~ Vaccine Name Mentions ~ Recent Significant Change in Term Usage ~ Emergency Department Admissions ~ Outcome Based Queries ~ COVID-19 + Influenza
Anaphylaxis
Purpose Thrombosis and Thrombocytopenia
To monitor vaccine-associated adverse events (VAE) following vaccination in emergency departments (ED) using data from the National Syndromic Surveillance Program (NSSP). A combination of chief complaint terms and administrative diagnostic codes (ICD-10 ~ Stroke a query designed to
capture any adverse event following COVID-18 vaccination. Note: This definition negates for all discharge diagnosis codes that comprise the CDC Coronavirus-DD v1 definition. Pulmonary Embolism
Data are stratified by HHS Region, NCHS Age Group and Patient Sex. These trends are based on ED visits between December 1, 2020 - October 19, 2021. Carditis
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Myocarditis Analysis
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4 National Syndromic Surveillance Program (NSSP)

Emergency department visits for myocarditis and pericarditis among
patient ages 12-19, and 20 years or older, and in the context of vaccine-
associated adverse events

Data overview: Dats are presented as weekly counts of visits. Data include ED vists from 7156 of U.S. facilities;

propor
participate in California, Hawail, lowa, Minnesots, and Okishoma. Discharge diagnosis data for Missouri are
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fillinfor
recent days. The g
‘While i within 24 hours,

3 7days,
and nearly all by 9 cays.

Data details: datafor:

019, we control for the effect of adding

discharge of at least 75% of allvisits over the entire time period.

i §, 3nd lead,
Section, Dats, Analytics, and Visualization (DAV) Task Force, COVID-15 Response, ing@cdc gov

P Search

Grammarly

Myocarditis — narrow definition

Figure 1.1. Counts of ED visits for patients ages 12-19 diagnosed with myocarditis (833.2,
B33.20-B33.24, 140.0-140.9, 151.4) among all ED visits; by week for weeks 1-20, 2021;
(query)
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Figure 1.2 Counts of ED visits for patients ages 20 and older diagnosed with myocarditis
(B33.2, B33.20-833.24, 140.0-140.9, 151.4) among all ED visits; by week for weeks 1-20,
2021; (query)
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Myocarditis Analysis
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C @ File | Cy/Users/ovh4/OneDrive%20-%20CDC/CDC-CSELS-DHIS-Surveillance%208:%20Data%20Branch/VAE%20Weekly%20Report/Carditis_Weekly_Report_v5_20211103.html

Emergency Department Visits for Myocarditis and
Pericarditis

National Syndromic Surveillance Program
November 03, 2021

Introduction
Data overview: Data are presented as weekly counts of visits. Data include ED visits from 71% of U.S. facilities; some states have a higher

proportion of facilties sending data than others. Less than 50% of ED facilities currently participate in Califomia, Hawaii, lowa, Minnesota, and
Okiahoma. Di data for Missouri wplete. A system upgrade has reduced Ohio reporting for all days since January 1, 2021

Completeness for most recent week: The most recent data points, especially the data point for the most recent complete week. may be subject
to change as data fill in for recent days. WWhile 74% of visits including chief complaints are avalable in NSSP within 24 hours, discharge diagnoses.
cantake a few days to complete. Most discharge diagnoses are added to the record within 45 hours, with >75% vithin 7 days, and nearly all by 9

days.

Controlling for the addition of new hospitals and ir i time: In dating back to
2019, we control for the effect of adding new hospitals and improved coding by limiting to thase that reported consistently and had an informative
discharge of at least 75% of all visits over the entire time period. The number of facities reporting to NSSP has increased over time, and some
facilties have improved of diagnoses sent

Interactive Visualizations: The below time series are interactive and allow the user to hover over data points to view the comesponding dates and
visit counts. Additionally, users may click and drag to zoom in on specific data points andior time periods.

Myocarditis

S PSSETSI £ visits. longterm  VAE visils, shortterm  VAE visits, long term

Visits for patients diagnosed with myocarditis among all ED visits; January 03, 2021 to October 30, 2021
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Myocarditis Analysis: Emergency Department Visits

Myocarditis
ED visits, short term ED visits, long term VAE visits, short term VAE visits, long term
Visits for patients diagnosed with myocarditis among all ED visits; January 06, 2019 to October 30, 2021
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Myocarditis Analysis: Emergency Department Visits

Myocarditis
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ED visits, short term ED visits, long term VAE visits, short term

Visits for patients diagnosed with myocarditis among all ED visits; January 06, 2019 to October 30, 2021

VAE visits, long term
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Myocarditis Analysis: VAE visits
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Myocarditis

ED visits, short term ED visits, long term VAE visits, short term VAE visits, long term

Visits for patients diagnosed with myocarditis AND a vaccine-associated adverse event; January 06, 2019
to October 30, 2021
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Myocarditis Analysis: VAE visits

Myocarditis
ED visits, short term ED visits, long term VAE visits, short term VAE visits, long term
Visits for patients diagnosed with myocarditis AND a vaccine-associated adverse event; January 06, 2019
to October 30, 2021
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Lessons Learned and Other Investigations

Media attention
* Anaphylaxis
* Pulmonary embolism
* Abnormal vaginal bleeding
* Syncope and anxiety

Questions from jurisdictions
* General VAE conditions
* Lyme carditis

Visits for children under age 12 prior to authorization for ages 5-11
COVID-19 boosters
Visits related to both COVID-19 and influenza vaccinations occurring together
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State Perspective — Washington State
Department of Health

Natasha Close, PhD



Many Roads to the Same Goal...

1. Trend monitoring
2. Active case finding
3. Observational studies
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Suspected COVID Vaccine Adverse Reaction (VAE)

Updated 5/19/2021

Washington State DOH

This query is constructed by using the CDC vaccine-associated adverse events v1 and making it COVID-
specific by adding in COVID and COVID vaccine text/terms (within triage notes, clinical impression,
admit reason combo, and chief complaint history), and omits a diagnosis of COVID (coronavirus DD v1).
Age is limited to >=12 years. All facity types included.

Trend Monitoring

WA_COVID_VAERS

: R i
= Goals:
* Identify issues

* Assess baseline of outcomes of concern
* Assess likelihood and magnitude of VAE

LR LR RN NN LRY
s e e i

Total Count: 3998 / Average: 21.7

(Graph Options| [add Event

ckanpuare an e graph o suich 5

Rich Text Widget 2@ Rich Text Widget 2@

€DC Vaccine-Associated Adverse Events vi Vaccine-Associated Adverse Events-Related Outcomes

c Weekly ED Visits

‘The purpase of this query is to identify adverse events following vaccination in emergency departments

and ambulatory healthcare settings. It includes a combination of diagnostic codes (CD-10, 1CD-9, and
NOMED) and chief complaint terms to detect visits potentialy related to an adverse reaction

subsequent to recent vaccination (2.g.: poisoning, anaphylactic reaction, infection, post vaccination

fever, etc.). This query does not attempt to Identfy speciic cinical outcomes.

Rich Text Widget

Acute Myocardial Infarction
1CD-10 codes: 21.9

ccop catall

Acute Myocardial Infarction

€CDD cat all Acute Myocardial Infarction

>
1 Data Noemal - itar Werning m Dt Alet [irS—
Total Count: 8192 / Average: 44.5 Total Count: 151 / Average: 10.8
[Graph Optons pownioad [Add Even] [Gragh Optons) ownioad [Acd Event]
TR O e s ot e

= Strategy: myESSENCE Dashboard, queries include:

* General VAE
* General COVID-related VAE

 Specific outcomes of interest (e.g., myocarditis,

» “Standard” outcomes of interest (N=15)

Guillain-Barré
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Active Case Finding

= Goals:
* Generate Vaccine Adverse Event Reporting System (VAERS) reports
* |dentify patients for case investigation

= Strategy:

* Generate identified linelists from syndromic for VAE encounters
* Review clinical features for likelihood of VAE
* Match to VAERs reports to identify those already reported

* Match to Immunization Information System (lIS) to get vaccine history to further assess
plausibility
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Observational Studies

" Goal:
* Assess association of vaccination to potential VAE

= Strategy:
» Case-control study to assess myocarditis and pericarditis
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Challenges

" Increasing comfort with syndromic surveillance data

= Time and resources to operationalize all the good ideas
= Technical struggles

= Determining the most fruitful approach(es)
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* BioSense Platform

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent
the official position of the Centers for Disease Control and Prevention.




Community of Practice

Resources that Advance the Science and
Practice of Syndromic Surveillance

2021
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