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Check-In
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Brief Review

Basic philosophical and ethical principles for public health
research and public health modeling

Outbreak Investigations- lots of moving parts in any data
collection/analysis process
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Brief Overview

Info dump: Streptococcus pneumoniae
Info dump: pneumococcal vaccines
Info smattering: infectious disease surveillance

Small LARP?

Time series analysis: background and walkthrough
Time series analysis: designing a research question and modifying code
Time series analysis: data viz, prepare presentation and poster materials
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Are you a good witch or a bad witch?
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Incidence Mortality
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Antibiotic Therapy
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Number of isolates classified as intermediate
or resistant to AT LEAST ONE antibiotic class
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Streptococcus pneumoniae Basic Fact Sheet

« Gram positive, spherical, paired bacteria that commonly
colonizes the nasopharyngeal tract.

* Pneumococcal disease occurs when bacteria in the
nasopharyngeal tract move on to other spaces in the body.

* Pneumococcal disease is a major cause of morbidity and
mortality worldwide, with 14.5 million cases and 826,000 deaths.

* Burden of disease is highest in the very young and the very old,
especially in settings with limited resources.
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Pneumococcal Serotypes,
Pneumococcal Vaccines,
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Pneumococcal Conjugate Vaccines

* First in use in the US in 2000

e Given to infants

* Targeting the pneumos most
common in severe disease
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PCV serotypes in Invasive Pneumococcal
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PCV serotypes in Invasive Pneumococcal
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New PCV serotypes in Invasive Pneumococcal
Disease, Germany, 1992-2019
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New PCV serotypes in Invasive Pneumococcal
Disease, Germany, 1992-2019
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Number of isolates classified as intermediate
or resistant to ANY antibiotic class,
by vaccine serotype group
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New-New vaccine serotypes in Invasive

Pneumococcal Disease in Germany, 1992-2019
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Worldwide Index of Serotype Specific Pneumococcal
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Viruses and Pneumococci

° Flu
e RSV
e SARS-CoV-2
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What happened to IPD in 20207
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What happened to IPD in 20217
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But Why?

* Artefactual
* Clinical System Overtaxed
e Surveillance System Overtaxed

* Actual
* Changing Dynamics of Respiratory Pathogens
* Nonpharmaceutical interventions
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Artefactual

* Clinical Systems
e Point of Care
* Medical Laboratories

* Surveillance Systems
* Health Departments
* Federal Agencies

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity




0 20 40 60 &0 100

0 20 40 60 &0 100

NNDSS IPD,

ARIZONA

GEORGIA

2016-2021

CONNECTICUT

—

D —

[

oo

- ]

Ll ]

= _]

-

=

S L)

o LA A .I'I'I."u"'lu;
| | | | | |
0 10 20 30 40 50

= WISCONSIN

[ -

= _

[ ]

= _

Lol ]

E —

= _

N .-

[] 2016-2019
B 2020

B 2021



NNDSS IPD, change from baseline
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New England

Reporting Delays, 2020
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New England
Mountain

Reporting Delays, 2021
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Actual

* Changing dynamics of respiratory pathogens

* Nonpharmaceutical interventions
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United States Mobility, Overall
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US Mobility, State Level
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But Why?

* Artefactual
* Clinical System Overtaxed
e Surveillance System Overtaxed

* Actual
* Changing Dynamics of Respiratory Pathogens
* Nonpharmaceutical interventions
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Pneumococcal Serotype Replacement
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NEUTROPHIL? IMAGINE THE WOR[D'S
et GREATEST DEFENDERS

The human body has a complex and sophisticated system of
defenses to prevent invasion by undesirable organisms. A well-
educated immune system is a vaccinated immune system.




A specific immune response can respond to specific "enemies", in this case, pneumococci.
Pneumococci wearing red jackets.




WAS THAT ALL
OF THEM?

Jackets represent the polysaccharide capsule of the pneumococci, one of the things that help
the bacteria live inside the human body. Red jackets represent a group of seven types of
pneumococci, which were included in the first-generation vaccine for children.




The immune system can be further educated (by new vaccines) to
recognize additional types of pneumococci, for example, those
wearing green jackets.




This broader, but still specific, immune response can respond to both red-
jacketed and green-jacketed pneumococci now.
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MAYBE THEY'RE
FRIENDLY?

Even with red and green jackets mostly out of the picture, there are still
plenty of shades in the pneumococcal disease rainbow.













Serotype Replacement Differences by Age
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Serotype Replacement Differences by Age
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Serotype Replacement Differences by Age
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Serotype Replacement Differences by Age
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Serotype Replacement Differences by Age
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Example: Surveillance of non-Invasive
Pneumococcal Pneumonia (SnIPP)
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Why pneumococcal pneumonia?
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Clinical Presentations: IPD

 I[nvasive Pneumococcal Disease

* bacteria isolated from a normally sterile site within the
body
* blood
* cerebrospinal fluid
* synovial fluid

* Severe, high mortality ilinesses
* meningitis
* SEpPsIS
* bacteremic pneumonia



Surveillance of IPD

* 109 countries have an IPD survelllance system

 IPD Is hard to miss, but not impossible



Clinical Presentation: NIPD
- NGREinVasiVie Pneumococcal Disease

 bacteria overgrow and infect tissue, causing disease
* Middle ear fluid
e Sputum
e Urine
* Less severe, but can be clinically serious and can lead
to IPD and death

« HUGE burden of disease

» Hospitalizations
* Primary care visits
« Antibiotic use



Surveillance of Non-invasive Disease

« Patchy, syndromic

* Etiology of NIPDs not often ascertained

* Treat empirically (f;#i.\'::;:-\ s 75 )

» Sample collection issues <= \.’Q\/
NIPDs are easy to miss N TR

* But if missed
 underestimated burden of disease
 underestimate cost-effectiveness of vaccines




Surveillance System Participants
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Surveillance System Participants

* Physician/APRN- clinical suspicion of pneumonia, trust in PUAT
* Clin Micro Lab- timely result, sufficient sample volume

» CT DPH staff- receive faxes of Case Report Forms

* Yale EIP personnel- verify cases and submit them to CDC

« CDC- use compiled case data for analyses and to inform
recommendations for pneumococcal vaccine policy



Surveillance
System Technology




So Why Bother?



Why pneumococcal pneumonia?
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Pneumococcal Vaccines

* Costs of IPD + NIPD warrant costs of vaccines
 Costs of vaccines are high

. Pneumococcal vaccines were in use in 145
countries (as of 2020)

* VVaccines are highly effective at protecting against
iIncluded serotypes

» Other serotypes rise in prevalence and replace
vaccine serotypes



CT SNIPP goals

» Contribute to national analyses of non-
iInvasive pneumococcal pneumonia trends

e Inform adult vaccine recommendations

*Save money, improve clinical management,
reduce antibiotic use, efc.



CDC-> ABC ->CT SNIPP
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SNiPP

Surveillance of NORFinVasiVe Pneumococcal Pneumonia
How to count SNIPP cases?

* Does a case get identified?
* Does a case reported?
* Does a case get verified?
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Does a case get identified”?
* Decision point hub 0: Patients

 Access to care
«PCP vs ED



SNiPP

Surveillance of NOREinVasiVeé Pneumococcal Pneumonia

Does a case get identified”?

Decision point hub 1: Point of care
* Clinical suspicion (EMR)

 PUAT

cCXRorCT



SNiPP

Surveillance of NORFinVasiVe Pneumococcal Pneumonia

Does a case get reported?

. Decision point hub 2: Lab to Lab
* Clinical microbiology

* Administrative staff

» System compatibility




SNiPP

Surveillance of NOREinVasiVeé Pneumococcal Pneumonia

Does a case get verified?

. Decision Point hub 3: Data Quality
» System compatibility

* Inclusion/exclusion criteria



SNiPP

Surveillance of NORFinVasiVe Pneumococcal Pneumonia

Inclusion/Exclusion Criteria

* Has pneumococcal pneumonia
» Positive UAT
* Clinically confirmed inpatient pneumonia

* Is 218 years old
* Resident of New Haven County or Resident of Fairfield County
* Non-invasive disease

. lalo prior hospitalization for pneumococcal pneumonia within 30
ays
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0738 Stamford Hospital LAB *LIVE*
LIS SPECIMEN MARKER REPORT
ACTIVITY DATES: 10/01/20 - 01/31/21
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STAMFORD HOSPITAL (HP0243)
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Connecticut Electronic Disease Surveillance System W2l cnier Case 1D Search  Stephanie Pemiciaro

TS
Workiows

CTEDSS System Support and Contact Information

Workflow Queue Events When you are finished working in CTEDSS, please make sure you LOG OUT of the system before closing the browser window. Simply

ABCs ELR Lab Reports 383 (0) closing the window does not end your CTEDSS session and continues to tie up system resources.

AB(,:S Report Notification 23 (0) Contact information for CTEDSS:

Legionella - Health Care Exposure 213 (0)

Legionella Case Not Interviewed 33 (0) « During regular business hours (M-F, 8:30 am - 4:30 pm) Phone: 860-509-7994 Email: dph.ctedss@ct.gov

workflow

Legionella ELR Lab Reports 3 (0) o If using_email, please send a detgils_ecl description of the problem and include screen shots if possible. If you see an error message,
More please include that in your description.

o For CTEDSS after hours, weekends or holiday outages only, call 860-509-7777 (the DPH IT HelpDesk). Please leave your name, a
contact phone number and a brief description of the problem.
e PriorityName Disease OR Conditiog
vp : L CTEDSS System News and Tips
No tasks to display

More ... « To return to this "Splash Screen" from your event dashboard, click on your name at the top right portion of the screen and select

Close Record, or click on the 'X' to the far right of the Event Summary title bar.

« A CTEDSS Training Course: All users of the CTEDSS program are required to complete an on-line CTEDSS training course. To

EventlD  Name Disease OR Condition obtain training information for new staff, please e-mail dph.ctedss@ct.gov and we will provide details on how to register for this
100781387 Streptocolccus training.
pneumoniae
105325748 Streptococcus « Animal Rabies Search: Before searching for cases of Animal Rabies, the State field must be set to blank.
neumoniae
gtreptococcus s+ HASS data: HASS information is no longer collected here. If you have questions, please email DPH.Syndromic@ct.gov.
105325311 pneumoniae

« Case Definitions for CDC Nationally Notifiable Diseases and Other conditions: wwwn.cdc.gov/nndss/conditions/

Ctrantnrncciic
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CT SNIPP goals

» Contribute to national analyses of non-
iInvasive pneumococcal pneumonia trends

e Inform adult vaccine recommendations

*Save money, improve clinical management,
reduce antibiotic use, efc.
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Blood culture guidelines for CAP

Table 2. Differences between the 2019 and 2007 American Thoracic Society/Infectious Diseases Society of

America Community-acquired Pneumonia Guidelines

Recommendation 2007 ATS/IDSA Guideline

Sputum culture Primarily recommended in patients
with severe disease

2019 ATS/IDSA Guideline

Now recommended in patients with severe
disease as well as in all inpatients empirically
treated for MRSA or Pseudomonas aeruginosa

Blood culture Primarily recommended in patients
with severe disease

Now recommended in patients with severe
disease as well as in all inpatients empirically
treated for MRSA or P. aeruginosa

Macrolide Strong recommendation for
monotherapy outpatients

Conditional recommendation for outpatients
based on resistance levels




Criteria for severe CAP

Table 1. 2007 Infectious Diseases Society of America/American Thoracic Society Criteria for Defining Severe

Community-acquired Pneumonia

Validated definition includes either one major criterion or three or more minor criteria
Minor criteria
Respiratory rate z 30 breaths/min
Pags/Fig> ratios 250
Multilobar infiltrates
Confusion/disorientation
Uremia (blood urea nitrogen level 220 mg/dl)
Leukopenia* (white blood cell count<4,000 cells/pl)
Thrombocytopenia (platelet count < 100,000/ul)
Hypothermia (core temperature <36°C)
Hypotension requiring aggressive fluid resuscitation
Major criteria
Septic shock with need for vasopressors

Respiratory failure requiring mechanical ventilation

*Due to infection alone (i.e., not chemotherapy induced).
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YNHH Admissions with a primary diagnosis of
sepsis, proportion of cases with blood culture
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