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Clostridium DifFicile...

® Bacterium

o Spore-forming, gram-positive

o “Colitis”
® Infection
Spores survive stomach acid
Bile acids activate
Latch to epithelial Cells
Enterotoxin & Cytotoxin
Diarrhea, Inflammation, etc.
® Fecal-Oral Route in hospitals
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A Nosocomial Disease

e Spores resistant to cleaners
m not killed by alcohol/heat
m survive in clinical environments for long periods
e Antibiotics help!
o Replaces normal gut flora (impaired)
o Further antibiotic treatment difficult

Clostridium difficile

@ Spores

== Vegetative cells

Most vegetative cells are
killed in the stomach, but
spores can survive the aci
environment




As a Healthcare Problem

e 29,000 deaths in US in 2011 [1]
e Acquisition
o 13% (stays of up to two weeks)
o 50% (stays longer than four weeks)
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Problem Statement and

Hypothesis

e The purpose of this research was to investigate
whether a data-driven visualization could be created
to prove a higher rate of nosocomial infection of
Clostridium difficile associated with different hospital
caregiver jobs, ultimately shedding light on previously
faulty infection control practices in the Mount Sinai
Medical System.

e |t was hypothesized that using the past hospital logs
sufficient trends and correlations could be proven for
future reference.



Methodology - Getting Data

e Queried Mt. Sinai by Primary/Secondary Diagnosis

L “008.45 INTESTINAL INFECTION DUE TO
CLOSTRIDIUM DIFFICILE"

L for Patient’s "LENGTH OF STAY”,
“AGE IN YEARS”, "“MASKED MRN”,
NEHECK IN DATE"”

> and their caregivers “FIRST _NAME”,
“LAST NAME", “"CAREG IVE R_ROLE y/

@g} cdiff-caregivers-dates
u cdiff-caregivers-dates
(2] cdiff-caregivers-visits



File Home Insert Page Layout Formulas Data Review View
w17 - £ |
A B C D E F G H 1 J K L M N o] P Q R
asked_mrn masked_visit_id |length_of age_year 'age_in_devgender 'address_z date_of_cprincipal_ secondar] deceased_discharge_vadmissior id caregiver_role first_name last_name id
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Admitting Brian Markoff 22
1654767340 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Admitting Erin Rule 22
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt = 168115jAdmitting Peter Taub 22
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Admitting Steven Weinfeld 22
1654767340 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Anesthetist (o] Guttman 22!
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt = 168115|Assistant David Forsh 22!
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Attending Ageliki Vouyouka 22!
1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Attending Anesthesiologist J Eisenkraft 22!
) || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Case Manager Lea Kantelinen 22!
L |} 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Dictating David Forsh 22
2 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Dictating Steven Weinfeld 22
3 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATIHINTESTIN| No SKILLED N Non Healt  168115|Discharge Manager Lea Kantelinen 22
1 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Discharging Adam Hedaya 22
> || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Discharging Ageliki Vouyouka 22
5 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATIINTESTIN| No SKILLED N Non Healt  168115|Discharging David Forsh 22
7 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Discharging Marianne Gelber 22
3 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Entered By Mary Ann Walker 22
) || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Entered By Rose Cabornero 22
) || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Entered By Sabine Jacques 22
L |} 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Entered By Siddique Abbasi 22
2 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Entered By Susan Alsamarai 22
3 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115{Ordering Abraham Vatakencherry 22
1 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Technician Elizabeth Marciak 23
> || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Technician Eric Mayott 23
> || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Technician Henry Chu 23
7 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Technician Melissa Quispe 23!
3 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Technician Rolly Wong 23!
) || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATIHINTESTIN| No SKILLED N Non Healt  168115|Technician Victor Zaretsky 23!
) |} 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Utilization Manager Genevieve Annuy-Salvador 23!
L || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Utilization Manager Glory Lemons 23!
2 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Utilization Manager Kantelinen Lea 23!
3 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Utilization Manager Lea Kantelinen 23
1 || 1654767840 1173845879 28 61 22645 Male 10021 140.24 ATHINTESTIN| No SKILLED N Non Healt  168115|Utilization Manager Sandra Leslie 23!
5 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221}Admitting Lester Katz 267
> 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221Anesthetist E Goren 267!
7| 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221} Assistant Mark Reiner 267
3 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221}Assistant Richard Crockett 267!
) | 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221jAttending Lester Katz 267
) 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221|Attending Anesthesiologist A Leibowitz 267
L | 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221|Case Manager Colleen Kelley 267
2 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221|Created By Colleen Kelley 267
] 743879745 153889986 19 77 28203 Female 10552 /55.2 ATT INTESTIN| No HOME HE/ Non Healt 2221|Dictating Lester Katz 267;
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Methodology - Parsing

JavaScript

Force Layout needs specific
type of data

Underscore.js

L CSV > JSON format

L [ .each] function
Objects/Array Hierarchy

L Connections>Edges Array

Wi N LA W N

w17

Insert

Page Layout

Formulas

£

A B C D
asked_mrn masked_visit_id |length_of age_yea
1654767340 1173845879 28 6
1654767840 1173845879 28 6!
1654767840 1173845879 28 61
1654767840 1173845879 28 61
1654767840 1173845879 28 61
1654767840 1173845879 28 61
1654767340 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767840 1173845879 28
1654767340 1173845879 28

L People > Nodes Array
63,254 lines of data

Data

2264
2264
2264

var dataset

nodes: [{
s

"fggfsdhj"

source

target:




Methodology - Visualization

e Force Layoutin d3.js

L Verlet integration to
constraints
m fixed-distance

geometric edges

5L Barnes—Hut
approximation for
charge interaction

L "tick" event .




Methodology -
Differentiation

function color(d) {

Vis created, “Now what?”  |EEEHEE———
O just a bunch of dots et it t

NEED TO FIND TRENDS e
Differentiation ke e

o caretakers vs. patients 1 (orote == masessort |

irn "red";

rOIeS/jObS if CrDJc . r;:?:}ologist") {

O

L] } 2 4
O tlme if (d.role == "Primary Surgeon") {
O

return "blue";

other information g

role == "Attending Anesthesiologist") {
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Results - Trends

Large Amounts of
Grey and Pink
Outlined Nodes in
the Center=

More Connectivity
among Technicians
and Attendants with
Ill Patients



Results - Node Selection

. Node Data » I

i<




Discussion/Conclusion

1. High Amount of Connectivity

2. Caretaker Roles Trends
v Anesthesiologists/Surgeons
. Technicians/Attending

3. Individual Trends
> Quantitative Analysis Al

(on top of visual)
e Future Work N
L, DNA sequences s
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