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Aims
» Aims of an outbreak investigation
» To identify the source of the outbreak
» To identify the reservoir(s)
» To identify the mode of spread
» Eliminate the reservoir(s) and stop ongoing transmission
» Prevent future infection/s
» Aims of a route cause analysis
» Seeks to identify the origin of a problem using a specific set of steps
» Determine what happened
» Determine why it happened

» Figure out what to do to reduce the likelihood that it will happen again




Reasons for investigation outbreaks

>
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Prevent additional cases
Prevent future outbreaks
Assess prevention interventions
Learn about new diseases

Learn something new about an old
disease

» New route of transmission

» Complication of new
procedures

» New sources

Reassure the patients/staff/public
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Specialists investigating gastro outbreak at The Alfred
hospital

(e | o S

One of Melbourne's major hospitals is dealing with a gastro outbreak,
with up to 20 patients possibly affected.

Several patients at The Alfred hospital began suffering gastro-like
symptoms over the weekend, a hospital spokesman confirmed.

ention specialists at The Alfred are investigating the
-like symptoms that affected a number of hospital
patients over the weekend," the spokesman said.

"Up to 20 patients experienced these symptoms and are doing well.

"We are monitoring all patients closely and enhanced infection
prevention measures are continuing as a precaution.”




Descriptive epidemiology

» The 5W's of descriptive epidemiology:
» What = health issue of concern
» Who = person
» Where = place
» When = time

» Why/how = causes, risk factors, modes of transmission




Decision to investigate an outbreak

» Further investigations vs implementing interventions
» Number of patients affected
» Associated morbidity
» Presence of unusual or severe symptoms of disease

» Possibility of common source
» Resource requirements
» Level of public health importance
» Some outbreaks
» Resources may be best utilised reinforcing basic infection control practices
» May terminate the outbreak

» Minimise the cost and resource utilisation associated with an extensive
investigation




Definitions

» Epidemic

» Is the occurrence of more cases of disease
than would normally be expected in a
specific place or group of people over a
given period of time

» Outbreak
» The same as an epidemic

» The term outbreak is often used rather
than epidemic to avoid sensationalism

» Cluster

» Is a group of cases in a specific time and
place that may or may not be greater than
the expected rate

Endemic

» A higher background rate of disease
Pandemic

» Very widespread, often global, disease
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OUTBREAK STRIKES 200 UK HOSPITAL

Official guidance states that infections are usually minor / P4

Candida auris infections that target the immune system have been diagnosed across 20
separate NHS trusts and independent hospitals and are proving ‘difficult to control’

RYAN WILKINSON SRss R
Tuesday 15 August 2017 10:30 BST 92 Nore

UK Independent Tuesday 15 August 2017



Outbreaks in healthcare facilities
» Wenzel RP
» 1978 -1982 University of Virginia
» 9.8 outbreaks per 100,000 admissions :
» 10/11 outbreaks occurred in ICU Outbrescof Mol Resstan el morcescens fection n a Neonatsl

Infection Control & Hospital Epidemiology

Volume 29, Issue 5 Moy 2008 pp 4154

Intensive Care Unit

» 8/11 outbreaks involved bloodstream infections

» Baltimore, Maryland o
» 36-bed NICU
» Oct 2004 - Feb 2005
» Investigation included:

» Case identification

» Review of medical records

» Environmental cultures

» Patient surveillance cultures

» Personnel hand cultures

» Pulsed-field gel electrophoresis (PFGE)

» The case-control study included case identification and review of medical records

» Infection control measures were implemented

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins.
Maragakis L. Outbreak of Multidrug-Resistant Serratia marcescens Infection in a Neonatal Intensive Care Unit.
ICHE Vol 28, Issue 5 May 2008 , pp. 418-423




Outbreaks in healthcare facilities

» Baltimore, Maryland....
» 18 NICU neonates had cultures that grew MDR S. marcescens
» The case-control study - 16 cases, 32 controls o d s
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Infection Control & Hospital Epidemioclogy

> ReSUItS Volume 29, Issue 5 Muy 2000 pp 415423
» PFGE anaIySiS Outbreak of Multidrug-Resistant Serratia marcescens Infection in a Neonatal
» 15 cases - a single strain of MDR S. marcescens VRIS o e

» 2 cases unique strains/ 1 case isolate could not be
subtyped

» An unrelated MDR S. marcescens isolate was recovered
from a sink drain

» Exposure to inhalational therapy was an independent risk
factor for MDR S. marcescens acquisition

» Extensive investigation failed to reveal a point source for the
outbreak

» Comments

» Transient carriage on the hands of staff or on respiratory care
equipment - likely mode of transmission

» Cohorting patients and staff, at the cost of bed closures and
additional personnel - interrupted transmission

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins.




Outbreaks in healthcare facilities

» CDC/Division of Healthcare Quality
Promotion (DHQP),1990 -1999

» 114 onsite outbreak investigations
» 71% involved hospitals inpatients
» 28% in ICUs, 72% non-ICU settings
» 8% outpatients
» 5% LTCFs
» 4% home healthcare settings
» 73% were caused by bacteria

» 46% associated with invasive devices
or procedures

» Haemodialyzers (10 outbreaks)
» Needleless devices (7 outbreaks)
» Surgery (21 outbreaks)

» Dialysis (16 outbreaks)
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Serratia liquefaciens Bloodstream Infections from
Contamination of Epoetin Alfa at a Hemodialysis Center
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Over 200,000 persons in the United States curently receive hemodialysis. and the costs of the
treatment are paid principally by Medicare. Raies of reimbursement for hemodialysis providers have
remained relafively constant over the past two decades and increased only 1.2 percent last year2
The percentage of pafients treated with dialysis in for-profit facilifies has grown from 40 percent in
1982 to 68 percent in 1997." There is concem that with consiraints on reimbursement and
increasing privaiization, dialysis providers are molivated to conirol costs, somefimes io the
defriment of patient care *

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins.




Outbreaks in healthcare facilities

» Gastmeier et al review of 1,022 outbreak
publications (majority 1990’s)

» 83% from hospitals
» 46% occurred in ICU
» 11% outpatient care setting
» 37% not able to identify a source
» 28% mode of transmission not clear
» Pathogens
» Staphylococcus aureus outbreaks -77% MRSA
» Other Multi-drug resistances outbreaks
» K.pneumoniae - 49.3% MDR
» Acinetobacter baumannii -37.5% MDR
» M. Tuberculosis - 66% MDR

Gastmeier et al. How Outbreaks can Contribute to Prevention of Nosocomial Infection:
Analysis of 1,022 Outbreaks. Infect Control Hosp Epidemiol 2005;26:357-361.




Outbreaks in healthcare facilities

» 2010 survey - USA ICPs

» APart 2 survey including - outbreak
investigations

» Results
» 822 responses
» 386 outbreak investigations
» 289 US hospitals

» Nearly 60% of the outbreaks were caused
by 4 organisms:

» norovirus (18%)

» Staphylococcus aureus (17%)
» Acinetobacter spp (14%)

» Clostridium difficile (10%)

preventionists AJIC Feb 2012,Volume 40, Issue 1, Pages 2-8.

Frequency of outbreak investigations in US hospitals: Results of a national survey of infection
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Methods
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Outbreaks in healthcare facilities

» 2010 survey - USA ICPs.......

» Norovirus occurred most often in
behavioural health &
rehabilitation/long-term acute care
units

» Other organisms occurred in
medical/surgical units

» Unit/department closure - 22.6%
» Norovirus

» Investigations were most frequently
conducted in community/nonteaching
hospitals and facilities with 201 to
300 beds

» Mean number confirmed cases -10
» Mean duration - 58 days

AJIC Feb 2012,Volume 40, Issue 1, Pages 2-8.

Frequency of outbreak investigations in US hospitals: Results of a national survey of infection preventionists
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USA-Hepatitis B & C outbreaks 2008 - 2016

» 59 outbreaks (two or more cases) of viral hepatitis related to
healthcare reported to CDC during 2008-2016

» 56 (95%) occurred in non-hospital settings
» Hepatitis B
Total 24 outbreaks including one of both HBV and HCV:
» 179 outbreak-associated cases
» >10,935 persons notified for screening
» 18 outbreaks occurred in long-term care facilities:
» 133 outbreak-associated cases of HBV
» Approx. 1,680 at-risk persons notified for screening

» 83% (15/18) of the outbreaks assoc with infection control breaks
during assisted monitoring of blood

» 5 outbreaks occurred in other settings:
» Afree dental clinic in school gymnasium
» An outpatient oncology clinic a hospital surgery service
» Two at pain remediation clinics
» One outbreak of HBV and
» One with both HBV and HCV
» 46 outbreak-associated cases of HBV and
» > 8,500 persons at-risk persons notified for screening

Cerdes orDisease Confol ond Pevenfion

(00 247 Soumgves Proiecirg Fepe™

Haaltl Ao" ..'h-' mpan Ve B8 ?"::. - *ral { Drauznts

Healtheare Associated Hepafitis B and C Outbreaks 2 2 cases) Reported o the Centers for Disease Control and Prevention
| Fﬂ‘.

(CDC) 2008-20%

The 20 bew s P et oty e B v Y e oms OV i o e Ut S e R 212 D

remesirzoored £ 2008 con e o T 2 £ g e 6 = e o e gt v g e et nd oy sy (R F 0

Pesgzne anc (e £ el hat ol TR0 o et 0 e e D R OOV VR OB A NS Y SR A 103 YT

T € R TR T TR L T T TR VAR T O TR SR 3 TR U U R R T
Practia e on ecing and st s s et e e e e
Fesoures iy reventon g e 65 vzt e and PECe () UG T

eanddt o ot G w1
‘\?’-'Eic.:s?rlh.kr:.: (FE 3 = ._-._2-::-.‘

www.cdc.gov



http://www.cdc.gov/

USA-Hepatitis B & C outbreaks 2008 - 2016

» Hepatitis C

» 36 total outbreaks including one of both HBV and
HCV

» >288 outbreak-associated cases

» >105,048 at-risk persons notified for screening
» 13 outbreaks occurred in outpatient facilities

» 111 outbreak-associated cases of HCV

» >73,873 persons notified for screening
» 20 outbreaks occurred in haemodialysis settings

» 100 outbreak-associated cases of HCV

» 2,979 persons notified for screening

» Three outbreaks occurred because of drug
diversion by HCV-infected health care providers

» 78 outbreak-associated cases of HCV

» >26,217 persons notified for screening

Cenfers oy Disese Confol ond Preerion

(00 &7 Somg s Priscirg o™

- a lssamata Wonatidie D o r Farmnle | pas s L 7% r-_'a : Nennsa Sral and Do nnt:
Healthcare-Associated Hepatitis 3 and  Outoreaks 22 cases) Renorted to the Centers or Disease Control znd Prevention
. ANAD ANt
(DC) 2008-2016

ey regoried 29952008 can e e n Tt 9 gt 4 < Becauee o e g et evnd g e nd ey see (R F 0
tegeEane { imacmon €5 e et ont 2 Tacmon o Sech 02 o s e RT3 OIS QUG R N NS Iy S 4 03 e

T € R TR M R T DR ORI T O IO O 5 T W 7 R T e
Practia ez o detecing  vesiigetng v i e P e st e

Resaurees i provestion ncuge epdated st § mmnzaior sudeine and e oty sudeines e

PIPERPTTREITE S rovge
N teestaenrnaenn - -0

il

www.cdc.gov



http://www.cdc.gov/

Outbreaks - Asia Pacific Regio

Ye et al. BMC Infectious Diseases (2015) 15:179

DOI 10.1186/512879-015-0917-9
BMC

Infectious Diseases

A gloves-associated outbreak of imipenem-resistant

n
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Background: Imipenem-resistant Acinetobacter baum(
We aimed to describe an outbreak of IRAB infection a

Methods: An environmental investigation was undertd
microdilution. These isolates were genotyped by use o
(rep-PCR; DiversiLab). The study included 11 patients irf
control patients were compared for possible predispog
control the outbreak.

Results: Thirty-nine IRABs were isolated from patients

and December 2011. All isolates were resistant to im|
the use of rep-PCR. There were four epidemic cloneg
the case-control study, patients with chronic obstru
IRAB. The hospital mortality of the case group was si

JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 2001, p. 228-234
0095-1137/01/304.00+0 DOI: 10.1128/JCM.39.1.228-234.2001
Copyright © 2001, American Society for Microbiology. All Rights Reserved.
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Acinetobacter spp. in Hong }
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Department of Microbiology, The Chinese University of Hong Kong,
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Ophthalmology, University of Rostock, 18057 Rostock,

Conclusions: The outbreak strains were transmitted
use of gloves. A combination of aggressive infection
nosocomial outbreaks of IRAB.
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Outbreaks - Asia Pacific Region
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Infection control “detective”

Investigating an outbreak is like
being an infection control
“detective”

Detection of outbreaks

Alert/s from an effective
surveillance program

Alert/s from “alert” organism
surveillance software

Laboratory
Infection control
Alert/s from staff
Physicians
Nurses
Microbiologist

~ CRIME SCENE INVESTIGATION

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins



Determining the existence of an
outbreak
Exclude pseudo outbreaks
Define the case/s
Determine/ascertain the facts to
define the case/s
Develop hypotheses
Evaluate hypotheses
Compare pre-epidemic and
epidemic rates to confirm the
existence of an outbreak
Implement control and prevention
measures
Communicate findings

- CRIME SCENE INVESTIGATION

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins



Epidemiologic studies
Line listing
Line listing
A list of cases and a few
factors about each case to
assist in generating your
hypothesis
Epidemic curve
A plot of the number of
cases
Comparative studies
Risk factor assessment
Case control study
Cohort study
Additional studies
Review practices/literature
Observational studies
Isolate typing

Wenzel RP. Prevention and Control of Nosocomial infections. 4th Edition, Lippincott, Williams and Wilkins



What skills do you need?

Logical thinking

Problem solving
Quantitative skills
Epidemiological knowledge
Judgement

Diplomacy

vV v VVvvVvYvyy

The Thinker, 1904, Auguste Rodin , Musse Rodin, Paris.




Determining the
existence of an
outbreak




Wenzel RP. Prevention and Control of Nosocomial Infections.2nd edition, 1997, Williams & Wilkins.

Staff Surveillance data Microbiology data

\ L 2

Possible outbreak
)
Define a case

\4
Define pre outbreak and outbreak periods

Case definition same in both periods

YeS,A_,

NO

¥ STOP - clarify before proceedi

Yes No
\ 4
Surveil!ance/case find same in the two periods _ STOP - clarify before proceedin

\ 4
Yes

v No
Compare attack rates for the two periods

_— . g STOP - clarify before proceedin
Test for statistical significance P<0.05 —

M (o)
Yes /’N
\4

An outbreak is defined, proceed to investigate STOP - possibly an im




Ask these questions?

Do the laboratory findings correlate
with the clinical findings?

Has the data collection or surveillance
method changed?

» New data collector
» New data collection tool
» Has the case finding methods changed?

» Have laboratory methods
changed/improved?

» Is there a new diagnostic test?




False clusters of infection

Recovery of a specific micro-
organism from clinical specimens
in the absence of any evidence of
infection

Contamination of clinical
specimens

Collection/handling
Laboratory procedures
Real clusters of infection

May be a chance clustering of
unrelated cases in space and
time




Pseudo-outbreaks
» False Cluster
» May - Aug 1981

» 38 positive BC/18 patients - Serratia
marcescens

» Patients rarely showed clinical
symptoms

» Occurrence was random

» Multiple wards and units
involved

» More on Mondays and
Thursdays

» Some patients had positive —
negative — positive results

» Skin prep suspected

» Alcoholic/chlorhexidine

» No growth




False Cluster......
Number > in haematology/oncology ward
Screening BCs Mon & Thurs
Hypothesis - skin carriage
Venipuncture sites inspected

Bruising noted from previous
venipuncture

Anticoagulant therapy

Frequent prothrombin time blood
samples

Retrospective review of pathology records

BCs/prothrombin time specimen
collected at the same time




Pseudo-outbreaks

» Blood collection process

» Some staff placing blood in prothrombin tube
before BC bottles

» End of syringe sometimes touched internal
surface of prothrombin tube

» Prothrombin tube
» Sodium citrate
» Serratia marcescens
» Immediate withdrawal of tubes |
» Autoclaved tubes only | |
» Outbreak terminated ' | N }’I“ “ “
» Re-training in BC collection methods | '\\ i | 'I ‘ "
» Shortly after: —
» New sodium citrate tubes (UK)

» Micro and culture
» Acinetobacter sp
» Pseudomonas maltophilia




Case definitions
» Case definition
» Review medical records of potential cases to formulate a case definition
» Simple or complex
» May evolve as more information becomes known
» Uncertainty in the diagnosis
» “definite” and “possible”
» Include:
» Who is affected (person)
» Where cases were occurring (when)
» Time period over which the cases occurred (time)
» Setting (place)

» Confirmatory laboratory tests, if available




Case definitions

» Include......
» Clinical information about the disease/infections
» Signs and symptoms
» Diarrhoea, vomiting or both
» Type of infection
» Bloodstream infection
» Organism

» Case definitions are important to allow early identification of cases and
implementation of control measures and limiting the risk of transmission

» Sometimes case definitions may be set by others

» WHO, Health departments
» SARs, MERs, H1N1




LOCATION:
Q Melbourne, Vic |Change ~

NEWS

{3 Justln Australia World Business Sport Science Arts Analysis FactChe

The Royal Hobart Hospital has been hit with an -
outbreak of norovirus in its paediatric ward, /
according to the State Government. -

The current outbreak has affected patients and
staff.

A spokesman said the Royal was managing the
spread of the virus, including restricting access to
the ward

Visitors are restricted to immediate family but L
admissions have not been stopped.

ood hygiene the

PHOTO: Norovirus is highly
o . ve measure., (iStcckPhotoftimsa
The Health Department information on norovirus :
states it is sometimes called gastric flu or winter

vomiting but "happens all year round"

MAP: Hobart 7000 ©
"Norovirus is the most common cause of outbreaks of gastroenteritis (gastro) in Australia and worldwide."

Hospital staff also hit by virus

Infectious diseases physician at the Royal Hobart Hospital. Dr Tara Anderson, said an outbreak
management plan was in place.

"This has included isolation of patients, restricting visitors to the ward. enhanced environmental cleaning
and with these measures in place we would hope that we have a reduction in numbers of patients and
staff affected over the next 48 to 72 hours," she said.

Dr Anderson said about 20 patients were currently

in the ward. f'
"We have nine patients who have had gastro-like -
ilinesses and six staff members.” she said. |

7 Jun 2017, 5:11pm http://www.abc.net

CASE DEFINITION VIRAL GASTROENTERITIS

Patients or staff with:
« Diarrhoea - Three or more loose stools in a 24 hour period
OR
» Vomiting - two or more episodes in a 24 hour period
OR

« Diarrhoea and Vomiting - one or more episodes of BOTH symptoms in a 24
hour period

But excluding:

» Long standing diarrhoea associated with disability or other medical cause
and incontinence diarrhoea associated with ingestion of laxative drugs

—

OUTBREAK THRESHOLD

Two or more cases in a room, area or ward/unit with dates of onset within 7 days
of each other




The infection control “detective”

» Look for additional cases

» Review medical records, microbiology,
pathology, ward/unit, pharmacy and
infection control records (surveillance data)

» Apply the case definition consistently and
without bias

» Seek assistance from other healthcare
workers to identify cases

» Observe what is happening
» “Shoe leather” infection control

» Keep good records during your investigation




Confirm an outbreak is
occurring




Epidemic Curve

Shows the time course
Visual display
|ldentifies where you are in the course of the outbreak

May be able to estimate time periods of exposure (known source)

vV v v v Y

Epidemic patterns
» Common source exposure
» Person to person spread
» Both




Epidemic Curve - person to person spread

» Scabies
» The number of cases increases slowly, levels off and then slowly decreases

» Time interval between cases may suggest the incubation period
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Cooper CL et al. Am J Infect Control 1986;14:174-179.
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Epidemic Curve - point sources

» Salmonella foodborne outbreak
» The number of cases rises and falls rapidly
» Transmission is from a point or a common source

» All the cases occur within 1 incubation period

LARGE OUTBREAKS OF SALMONELLA TYPHIMURIUM 120
PHAGE TYPE 135 INFECTIONS ASSOCIATED WITH

THE CONSUMPTION OF PRODUCTS CONTAINING 100
RAW EGG IN TASMANIA

Nicola Stephens, Cameron Sauit, Simon M Firestone, Diane Lightfoot, Cameron Bell

80

60

No of Cases

40

20

Telzak EE et al. N Engl J Med 1990,323:394-397.



Confirm an outbreak is occurring

» Compare pre-epidemic and epidemic periods

Attack Rate of Acinetobacter Isolates per 100 patients per month in ICLU

25 25

N 1) g ber Mew P stients

it ok Rate MO0 patiertsdmorth

+ 20

Statistically
significant P<0.05

T15

th
1

month

|-2c PR R |

T 10

o
1

Number of New Patients with
Acinetobacter
Attack Rate per 100 patients per
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Establishing an Outbreak Control Team

- Outbreak Control Team INFEC TION CONTROL CRITICAL INCIDENT TEAM

@ Immediate Or ContinUing hazard Infection Infection Control Team Definethe Event

Control

Committee Adverse event General Manager

Patient/staff exposure [t
Qutbreak
Environmental/equipment

- One or more cases of serious

disease ControtGommit . 1
eo o™ ! [ exrreme | | [ Neutyexecunve
— LOW AND Services or
- Large numbers of cases notmet 1 [ MOPERATE | lH T mme. | Brelarer
Director ursing
- Involvement of one or more HCF Services or — - ARRoINt m
dl:l‘i!r!eegtit:of gggg.:lnl;cldent Management Team Manager
» Outbreak Control Team nursing L ibetion Conma e Membere,
Written report - Public Relations
- Human Resources
» Focal point for flow of information 22 IS 1| actvies e

Initiate immediate action
Frovide key information about the

» Coordination of investigations | grentasit develops
- Listresources needed by the team
- Determine if DHS or other agendes

} Develop eg the coroner require notification
;ocysedlnterdisciplinary Team
» Intervention strategies T assistin the process ofidentifying

and reviewing the basis of
contributing factors

3 5 -  Human factors
> Communlcate Strateg]es - Communication, training,
fatigue/scheduling
Environment/equipment
Rules/policies/procedures
Focus on systems and processes
Potential for improvement

Maintain a log of events 3

OUTCOME
- Finalwritten report

Prepare a final report I

Determine the costs




Spot map - may suggest the location or pattern of transmission
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Spot map -
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GLASS ALARM

—

e B R

Wi D A e




Establishing an Outbreak Control Team

» Team representatives

*if outbreak involves staff

**if outbreak involves drugs/infusions

» Team communication

Executive mgt
Wards/Unit dept heads

Infection Control

Infectious Diseases/Microbiology
Public Affairs
Staff Health services*

Pharmacy**

Administration
Department heads
Frequent:

Telephone calls

Personal briefings

ANZ Business Visa Debit ard
The S Buminess Acrourt that's big on festires m

e

g=s > Sceace > Arice

Crack team trails killer bug

On the hunt (left to nght) Desping Kotsanas. infiection canirn
sciengst Dr Deborah Friedman. Scuthem Heafh's medical ¢
ordnator of nfection condrol Janet Courlot. consuRiant aurse
Professor Richard Doherly, head of pedaine infectious disea
Blzabeth Cooper, nursing co-ordnator, Dr Andrew Ramsdes |
drector of newbom intensive care ini. Stephen Blamey, surn Y
and chaiman of infectious confrol commiiee |
Piturs Wayne Taver

Hospital infection control experts are like detectives in white coa | |
Beaumont.

b

& wzs much fike the perfect come. The villain sneaked n slently and fxx
the weak Before staff at Monash Medical Centre knew they had an oult
bactena, & had taken the e of one chid and left i's mar on thres ofher



Review of literature and facility Policies/Guidelines - helps to
formulate a hypothesis

» Literature review

- Previous reports -
INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY April 2003

. Possible reservoirs

- Modes of transmission

Preserving lessons|
and other emergen

- Develop line listing

. Control measures

» Most effective ot R Acinetobacter Outbreaks, 1977-2000
Article Contents INVRCTION CONTROL AND HOSPITAL EPIDEMIOLOGY
Abstract

Editorial

Lessons From Outbreaks Associated With
Bronchoscopy

Drawsd ), Weber, MDY, MPHE Wil A Rotale, PhD, M

Stebbins S et al.Preserving lessons learned in disease outbreaks and other emergency responses
Journal of Public Health, Volume 32, Issue 4, 1 Dec 2010, Pages 467-47.

Villegas MV et al. Acinetobacter outbreaks,1977-2000. ICHE 2003 Apr;24(4):284-95.

Weber DJ et al. Lessons from outbreaks associated with bronchoscopy. ICHE 2001 Jul;22(7):403-8.



https://www.ncbi.nlm.nih.gov/pubmed/11583206

Review of literature and facility Policies/Guidelines - helps to
formulate a hypothesis

» Policies/Guidelines

» Review with staff _
INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY April 2003

» Device use

Invasive procedures

Preserving lessons|
and other emergen

Mechanical ventilation

Specimen collection

Acinetobacter Outbreaks, 1977-2000

TROL AND HOSFITAL EFIDEMIOLOGY

>
>
» Wound dressings
>
>

INvkcTion Con

Cleaning and e
disinfecting -

Editorial

» procedures

Lessons From Outbreaks Associated With
Bronchoscopy

Drawsd ), Weber, MDY, MPHE Wil A Rotale, PhD, M

Stebbins S et al.Preserving lessons learned in disease outbreaks and other emergency responses
Journal of Public Health, Volume 32, Issue 4, 1 Dec 2010, Pages 467-47.

Villegas MV et al. Acinetobacter outbreaks,1977-2000. ICHE 2003 Apr;24(4):284-95.

Weber DJ et al. Lessons from outbreaks associated with bronchoscopy. ICHE 2001 Jul;22(7):403-8.



https://www.ncbi.nlm.nih.gov/pubmed/11583206

Check on laboratory support

» Essential that laboratory staff
be involved in investigations

>

>
>
>

Save the isolates

Types of specimens

Help develop the hypothesis
Secular trends of pathogens

» Automated or
computerised pathogen
detection systems




Check on laboratory support

» Culture surveys
» Epidemiologically directed

» Based on the results of your epi
investigation

» Extensive cultures
(personnel/environment) in the
absence of epi data

» Costly

» May implicate the wrong
organism/person

» May be colonisation rather than
true infections




Check on the laboratory support

» Laboratory process
» Accurate pathogen identification
» Antimicrobial sensitivity testing
» Assessment for similarity (clonality)

» Phenotypic typing

» Often lacks discriminatory features Victorian guideline on
carbapenemase-producing

Genotypic methods :
> yp1 Enterobacteriaceae

» Highly discriminatory

For health services

» Organism the same clone Version 2
April 2017

» Supports evidence of a common source

Link between infected patients and reservoir All suspected CPE isolates
should be referred to the MDU
PHL for confirmatory testing

and genomic analysis, unless
Likely environmental source and mechanism of excluded below
transmission

Link between all patients (clonally related)

The number and distribution of strains

vV v v Vv

Carbapenemase-producing Enterobacteriaceae - management guidelines. https://www2.health.vic.gov.au



Line listings

» Aline listing helps identify common

exposures . S
> Include: et
ChrbeATS DESCRIPTION OF ILLNESS PRGN oo
» Name of each patient Fr R EELEE I AR [ e B
» Date/s of illness -
» Location of patient
» Initial demographic and exposure data
» Gender/age
» Underlying diagnosis
» Invasive procedures and devices
» Medical/surgical unit
Data helps formulate a hypothesis ooy T Swie  Sfediee ey
Possible mode/s of transmission information Pack for Gastroenterits in an instituion September 2009

A line listing can help organize this crucial
information and get below the “tip of the
iceberg”




Line listings

Guidelines for the Prevention and Control of Influenza Outbreaks in Residential Care Facilities for Public Health Units in Australia

Appendix 4: Respiratory Outbreak Line Listing - Residents ONLY

Part A - Residents ONLY

Up to Historical publications

Name of Facility: Name of Outbreak:
.......................................................................................................................................... | TOC | n
DETAILS SYMPTOMS
ID Surname, First Name  Location | Sex Age Fluvaccine Pneumococcal Onset  Fever  Cough Fatigue  Other Table of contents
(unit/section) (date) vaccine (date) =or>38°C (Y/N) (Y/N) Symptoms
e (Y/N) (state) Disclaimer

Acknowledgements

Preface

How to use this document

Summary Flow Chart
Chapter 1: Introduction
Chapter 2: Preventing Qutbreaks
Chapter 3: Qutbreak and Case Definitions
Chapter 4: Investigation and Management of Qu

Chapter 5: References

Key: (Y=Yes, N=No, U=Unknown) B Appendices

Annandiv 1+ Fnir,

All line listings should include the components of the case definition

Australian Government - Guidelines for the Prevention and Control of Influenza Outbreaks in Residential Care
Facilities for Public Health Units in Australia



Line listings

NSW@HEALTH

Line Listing for Gastroenteritis in an Institution (page 1)

Name of Facility: Total No: residents at facility: Type of Aged Care Facility: — Hostel _ Nursing Home
Contact Person: Position Title: Telephone Nox Fax No: Email:
PHU Notified _ (tick) Date Reported to PHU: Date First Case: Unique name/number for outbreak:
CASE DETAILS DESCRIPTION OF ILLNESS SPECIMEN OUTCOME

Case Full Name DOB & Gender | Staff (S) Current Date of Time of | Lengthof | Symptoms Specimen Date Specimen | Result Seen by Dr (Dr)
No. Age(yrs) | (MorF) | or Wardor | Onset Onset IlIness (hrs) | (see key Collected (Y/N) If | Collected (specify name | Hospitalised (H)

Resident | Room below) Yes, specify rype of bacteria, Died (D)

(R) virus, parasite

or toxin)

NSW Department of Health - Gastroenteritis outbreak line listing




How to evaluate your hypothesis

» Seek advice/assistance
» Statistician

» Epidemiologist/epidemiology
experience

» Utilise statistical packages
» Epi-Info
» Control for confounding
» Can affect the strength (p-value)

» Can affect the magnitude of the
measure of association

Cohort

Type
Studies

W F

Incidence

Compare Prior
Exposures

ey ——
gqi}é)gwg




How to evaluate your hypothesis - Cohort Study

» The cohort study

» People exposed to a particular
factor and a comparison group that
was not exposed

» Measures and compares the
incidence of disease in the two
groups

» A higher incidence of disease in the
exposed group suggests an
association

» Generally a good choice when dealing
with an outbreak in a relatively small,
well-defined source population

» Particularly if the disease being studied
was fairly frequent

Cohort

Type
Studies

1 .

Incidence

Case-Control
Studies

i

Compare Prior
Exposures

iy ——
8 é}gxﬂﬁé}




How to evaluate your hypothesis -Case control study

» Case Control study

» In some outbreaks the population may not be
well defined

» Cohort studies not feasible
» Use Case Control

» Ask the same questions in relation to cases and
controls

» The mathematical measure of association to
quantify the relationship between exposure
and disease is:

» “0Odds ratio (OR)”

» Contrasts the odds of exposure among
cases with the odds of exposure
among controls

» Does not prove the exposure caused the
disease

» Helpful in evaluating the source of the disease

Cohort | [Expeeed
Jee Nt b g - ! W A
ﬁ Incudence

83]9 Case-Control
Compare Prior Studies
Exposures

80998996?
89988993



How to evaluate your hypothesis -Case control study

Case Control study

|ldentifies a group of individuals who had
developed the disease (the cases) and a
comparison of individuals who did not have the
disease of interest

The cases and controls are then compared with
respect to the frequency of one or more past
exposures

If the cases have a substantially higher odds of
exposure to a particular factor compared to the
control subjects, it suggests an association

This strategy is a better choice when the source
population is large and ill-defined, and it is
particularly useful when the disease outcome was
uncommon

{}. e 6( %@@ompafe

Inmdence

8 Qgﬁg ﬁ Case-Control
— .
c S] . Studies
ompare Prior
Exposures

i



How to evaluate the hypothesis - testing statistical significant

» The mathematical measure of association to
quantify the relationship between exposure and
disease is:

» “Odds ratio (OR)”

» Contrasts the odds of exposure
among cases with the odds of
exposure among controls

» Does not prove the exposure caused the
disease

» Test for statistical significance

» Chi-square and Fishers Exact test
» Common cut off point .05
» When the p-value is below .05

» Statistically significant

» The smaller the p-value the stronger the
significance

Try our

ANALYZE, GRAPH AND ORGANIZE YOUR DATA free demos

@u ﬁ@k @@ﬂ@@ Online Calculators for Scientists

1. Select category

<braphPad Soware

2. Choose calculator 3. Enter data 4, View results

Analyze a 2x2 contingency table

Qutcome 1 Outcome 2 Total

Group 1 30 36 66
Group 2 10 70 80
Total 40 106 146

Chi-square with Yates correction

Chi squared equals 18.123 with 1 degrees of freedom.
The two-tailed P value is less than 0.0001

The assaciation between rows (groups) and columns (outcomes)
is considered to be extremely statistically significant.

Learn how to interpret the P value.

All contents copyright © 2002 - 2005 by GraphPad Software, Inc. All rights reserved.

Online statistical calculators
http://www.graphpad.com/quickcalcs/



http://www.graphpad.com/quickcalcs/
http://www.graphpad.com/quickcalcs/

Interventions/control measures

» Control measures -
» Need to be flexible

» May need to be changed/revised as the situation
unfolds

» Implementation:
» Before all information is available or
» Studies completed

» Isolation

» Designated room/area separating cases from
non-cases

» Cohorting
» Cases sharing rooms
» Designated staffing
Support of local administration/management

» Authority to investigate and enforce control
measures

» Resources

» staffing

» funding



Interventions/control measures

» Observe/review infection control practices and procedures

» Hand washing

» lIsolation precautions

» Sterilisation and disinfection

» Suspend certain procedures

» Removal or disposal of certain equipment or medications
» Decisions to close a ward should be on a case-by-case basis

» Risk from the outbreak vs the benefits of continued care (i.e. ICU)
» Reporting/notification requirements

» Local, state or federal government

» Government and non government organisations

» Provide guidance

» Provide personnel for onsite assistance




Assess the efficacy of interventions/control measures

» Ongoing surveillance and follow-up
» Confirm the end of the outbreak
» Establish a new baseline
» Comparison for the future
» Evaluate
» QOutbreak investigation process
» Control measures
» Cost
» Compliance
» Acceptability of intervention




Communicating findings
» Those who need to know
» Oral briefings
» Written reports
» Describe what you did
» What you found
» What you think should be done
» Be scientific and objective

» Should be able to defend your
conclusions and recommendations

» Outbreak reports
» What we did
» What we found

» What we learned

» Consider publishing your outbreak and
findings

CMI
CLINICAL MICROBIOLOGY

AND INFECTION

Review

Combating the spread of carbapenemases in 24-.

&% ESCMID

Explore this journal >

[

Enterobacteriaceae: a battle that infection prevention ey

should not lose

P. Savard &4, T. M. Perl

First published: 11 August 201
DOI: 10.1111/1469-0691.12748
Cited by (CrossRef): 1 article

© Bl

Abstract
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immediate action
prevention specia
issue.
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NEACANCH ARTICLE

Outbreak of Multidrug Resistant NDM-1-Producing Klebsiella
pneumoniae from a Neonatal Unit in Shandong Province,
China
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Communicating findings

» Written report
» Introduction

» Background

» Methods

» Results

» Discussion

» Recommendations

» Outcome
» Blueprint for action
» Record of performance
>

Documentation for potential
legal actions

» Reference for others who
experience similar problems in
the future

» Publication

» Contributes to the scientific
knowledge base

PRFRECTION COMTROL AND HOAFITAL EFIDEMIOLOGY TANUARY MIGOT, Vo 28, Mo

CONCISE COMMUNICATION

Large Outbreak of Infection

and Colonization with Gram-Negative
Pathogens Carrying the Metallo-
F-Lactamase Gene bla,,,,. , at a 320-Bed
Tertiary Hospital in Australia

Sophic Herbert, MBOChB, BSc, MROCP:

Dag S, Halvoarsen, MDD, MPH: Tim Leong, FIFICM:
Clare Frankling, BSc: Glenys Harrington, RN, RM:
Dienis Spelman, FRACE, FROPA, MPH

A large outhreak of infection and colonization with multiple genera
of gram-pegative bacilli carrying the metallo-g-lactamase pene
Pl e occarred in @ 36.bed Intensive care unit at a tertiary hos-
piral in Australia. The organiams emerged rapidly, caused severe
mfectioon, and contributed to mortality. Controlling the spread of
these Ocganid

The prevale

within 45 hours after 1CL discharge Between laouary 2004
and Augast 2005 otherwise acquisition was classified as
“non—lCU relatesd” (Figure), The microbiological methosd-
ology, the molocular typing protocols, and the clinical defi-
nitions have been described ehewhere” Data were collected
trom administrative and Liboratory computerized databases
and clinical information from medical reconds and antibiotic
charts.

Ongoing infection comrral strategies in the U Infecuon
control meastires in the 1CU underwent changes because of
@ vontemporancous outheesk of Actnerobacrer baurneanntd col-
onization and mtection. A multidisciplinary contamment
group bad been established, which emphasized enhanced
comphliance with hand hygiene with alcobol-based gel, as well
ws envitommental deaning. Intosmation on the number of
new isolates was given monthly to all staft, with reinforcement
of preventive strategies. In lanuary 2004, stundand precaun

s W il o S (e &) wre wloves

OUTHERAR IBVOLVEING MULTIPLN GENERA OF MEL-PRODBUCING Baciilir

A-lactamase| 2
confer med . o
all g lactan PR
'
.

.
‘
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Bows dan bun
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B nondCu (n=22)

e
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MGURe Epidemic curve of nosocomial spread of gram-negative bacilli harboring the metallo-@-lactarmase (MRL) gene by, o Patlents
are classified inte those with inteasive core unit=eelated acguisition (1CU) and patients with non=intemsive care unit=related acquisition
(non=1C1) Cas defined in Methods), Morizowml Knes indicate tme trames of implemented [nfection coatrel mvasures, as follows: *restriction
of carbapenem e, “wearing of gloves and gowns by all stafl when entering @ new patient ares in the Intensive care unit, and **“lsolation
of all patients with an MIL-producing organism in single-bed rooms in all warde

Herbert S et al. ICHE 2007; 28:98-101




WHAT IS ROOT CAUSE ANALYSIS (RCA)?

» Aroot cause is a factor that
caused a non conformance and
should be permanently eliminated
through process improvement

» Root cause analysis (RCA) is a tool

» Seeks to identify the origin of a
problem using a specific set of
steps

» Determine what happened
» Determine why it happened

» Figure out what to do to
reduce the likelihood that it
will happen again

?
Got caught Why?

speeding j
Why?

Late for

work j
Why?

Got up

late j
Whyv?

By repeatedly asking the
question “why?” you can
peel away the layers of an
issue and get to the root
cause of the problem.

Keep asking why until you
reach an actionable level.




WHAT IS ROOT CAUSE ANALYSIS (RCA)?

>

You'll usually find three basic types of
causes:

Physical causes

» Tangible, material items failed in some
way

Human causes

» People did something wrong, or did not
do something that was needed

Organizational causes

» A system, process, or policy that people
use to make decisions or do their work
is faulty




Understanding a problem

» Steps:
Problem understanding | Cause and Effect Analysis

Problem cause
brainstorming Management

Equipment Materials

Problem cause data
collection

Problem cause data
analysis

Problem

» Root cause identification
» Route cause elimination . 7,

» Solution implementation

Process Envirenment




Guide to Preventing Clostridium difficile infections

Understanding a problem

»  Multidisciplinary team

Guide to Prevesting Clostridium difficie infections

Preventing Transmission of Clostridium difficile in Healthcare Settings

» Small team supplemented by line Performance
manager with decision authority improvement Pt/family Edu  HCW Edu Surveillance  Equipment Environment

» QI expert if other members of the = X
team have limited experience

» Trained in RCA methodology

» Use RCA tools

» Brainstorming

» Flowchart

» Cause & effect diagram (Fishbone)

» Involve those who know the problem
best in solving the problem!

» Map the process to illustrate where
problems occur and which problems
should be solved

Drill down

Rank improvement actions/ideas

o Pt
':‘tr:;lbal? ;ls(r:ﬁp g Transporting Lab tests Hand hygiene C::;:c:‘ons core
o . uti
» Objective, measurable treatment —— P
. *  Dottetns Seviing DN Qw2 Ar{ Patgoes L et Smages 3 Fmen Teeaien £k nieciws b Ao D Sptan. (O Do 308 vl 29 Sow L SILS2
Implement your improvement plan e e e v

o Coten S Geving DA iohecon 5, Sally (7, Lo 55, Mol P | oo VS, Thecs racics isling: S Chovaien A0S iierion ip-3aas 2000 okas 3y the Saciery for Aesthcan Smriokgy
Ao 201t o -

APIC Guide to Preventing Clostridium difficile Infections hitps://apic.org
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ROOT CAUSE ANALYSIS TO SUPPORT INFECTION CONTROL

» ICT that correctly uses RCA
implements:

» More effective prevention
measures

» Improves practice and
collaborative working

» Enhances teamwork and
» Reduces the risk of HCAI

4, Pages 331-334

Venier AG. Root cause analysis to support infection control in healthcare premises. JHI April 2015.Volume 89, Issue

\ "\
| N

The Official Journal of the Healthcare Infection Society

For Authors ~ Journal Info ~ HIS Info ~ Subscrib

Collections ¥ Press Releases

Articles and Issues ~

‘ |All Content v | | Search | Advanced Search
< Previous Article April 2015 Volume 89, Issue 4, Pages 331-334 Next Article >

Root cause analysis to support infection control in
healthcare premises
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Summary

Infection control teams (ICTs) seek to prevent healthcare-associated infections (HCAIs). They undertake
surveillance and prevention, promote safety and quality of care, and evaluate and manage risk. Root cause




RCA - Key points to remember

>

It is unproductive to apply a
complicated problem solving process
to common place problems we already
know how to solve

If you perceive the problem as
important and don’t know the nature
or causes, attack it systematically to
ensure that you find the root causes
and ultimately eliminate the problem
for good

The goal is to be proactive rather than
reactive

To be credible, root cause analysis
requires rigorous application of
established qualitative techniques

Good for sentinel events
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Sentinel Event Policy and Procedures

June 29, 2017

The Joint Commission adopted a formal Sentinel Event Policy in 1996 to help hospitals that experience serious adverse
events improve safety and learn from those sentinel events. Careful investigation and analysis of Patient Safety Events
(events not primarily related to the natural course of the patient's illness or underlying condition), as well as evaluation of
corrective actions, is essential to reduce risk and prevent patient harm. The Sentinel Event Policy explains how The Joint
Commission partners with health care organizations that have experienced a serious patient safety event to protect the
patient, improve systems, and prevent further harm.

A sentinel event is a Patient Safety Event that reaches a patient and results in any of the following:

« Death
» Permanent harm
« Severe temporary harm and intervention reguired to sustain life

Such events are called "sentinel” because they signal the need for immediate investigation and response. Each
accredited organization is strongly encouraged, but not required, to report sentinel events to The Joint Commission.
Organizations benefit from self-reporting in the following ways:

« The Joint Commission can provide support and expertise during the review of a sentinel event.

« The opporiunity to collaborate with a patient safety expert in The Joint Commission’'s Office of Cuality and Patient
Safety.

« Reporting raises the level of transparency in the organization and promotes a culture of safety.

« Reporling conveys the health care organization's message fo the public that it is doing everything possible,
proactively, to prevent similar patient safety events in the future.
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Outbreaks investigation summary

v v ivyvyy

v

>

Step 1: Prepare yourself for outbreak investigations

Step 2: Establish the existence of an outbreak

Step 3: Verify the diaghoses

Step 4: Identify and count cases

Step 5: Describe and orient the data in terms of time,
place and person

Step 6: Develop hypothesis

Step 7: Evaluate hypothesis

Step 8: Refine hypotheses and carry out additional
studies

Step 9: Implementing control and prevention measures

Step 10: Communicate your findings




Thankyou

Glenys Harrington

Consultant

Infection Control Consultancy (ICC)
Melbourne, Australia
infexion@ozemail.com.au
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