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Aims 
u Aims of an outbreak investigation  

u To identify the source of the outbreak  

u To identify the reservoir(s)  

u To identify the mode of spread  

u Eliminate the reservoir(s) and stop ongoing transmission  

u Prevent future infection/s  

u Aims of a route cause analysis  

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

uDetermine what happened  

uDetermine why it happened  

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

 

 

 



Reasons for investigation outbreaks  
u Prevent additional cases 

u Prevent future outbreaks  

u Assess prevention interventions 

u Learn about new diseases 

u Learn something new about an old 

disease 

u New route of transmission  

u Complication of new 

procedures 

u New sources 

u Reassure the patients/staff/public  



Descriptive epidemiology  

u The 5W's of descriptive epidemiology:  

u What =  health issue of concern 

u Who = person 

u Where = place 

u When = time  

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



Decision to investigate an outbreak  

u Further investigations vs implementing interventions  

u Number of patients affected  

u Associated morbidity  

u Presence of unusual or severe symptoms of disease 

u Possibility of common source 

u Resource requirements 

u Level of public health importance  

u Some outbreaks  

u  Resources may be best utilised reinforcing basic infection control practices  

uMay terminate the outbreak  

uMinimise the cost and resource utilisation associated with an extensive 

investigation  



Definitions  

u Epidemic  

u 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  

u Outbreak  

u The same as an epidemic 

u The term outbreak is often used rather 

than epidemic to avoid sensationalism  

u Cluster  

u Is a group of cases in a specific time and 

place that may or may not be greater than 

the expected rate  

u Endemic 

u A higher background rate of disease 

u Pandemic 

u Very widespread, often global, disease  



Outbreaks in healthcare facilities  
u Wenzel RP 

u 1978 -1982 University of Virginia  

u 9.8 outbreaks per 100,000 admissions 

u 10/11 outbreaks occurred in ICU  

u 8/11 outbreaks involved bloodstream infections  

u Baltimore, Maryland 

u 36-bed NICU  

u Oct 2004 - Feb 2005 

u Investigation included:  

u Case identification  

u Review of medical records 

u Environmental cultures  

u Patient surveillance cultures  

u Personnel hand cultures  

u Pulsed-field gel electrophoresis (PFGE) 

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

u Infection control measures were implemented  

Wenzel RP. Prevention and Control of Nosocomial infections. 4 th  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  
u Baltimore , Marylandé. 

u 18 NICU neonates had cultures that grew MDR S. marcescens 

u The case-control study - 16 cases, 32 controls 

u Results 

u PFGE analysis  

u 15 cases - a single strain of MDR S. marcescens  

u 2 cases unique strains/ 1 case isolate could not be 

subtyped  

u An unrelated MDR S. marcescens isolate was recovered 

from a sink drain  

u Exposure to inhalational therapy was an independent risk 

factor for MDR S. marcescens acquisition 

u Extensive investigation failed to reveal a point source for the 

outbreak 

u Comments 

u Transient carriage on the hands of staff  or on respiratory care 

equipment - likely mode of transmission 

u Cohorting patients and staff, at the cost of bed closures and 

additional personnel - interrupted transmission 

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



Outbreaks in healthcare facilities  
u CDC/Division of Healthcare Quality 

Promotion (DHQP),1990 -1999 

u 114 onsite outbreak investigations  

u 71% involved hospitals inpatients 

u 28% in ICUs, 72% non-ICU settings 

u 8% outpatients 

u 5% LTCFs 

u 4% home healthcare settings 

u 73% were caused by bacteria 

u 46% associated with invasive devices 

or procedures 

uHaemodialyzers (10 outbreaks) 

uNeedleless devices (7 outbreaks) 

uSurgery (21 outbreaks) 

uDialysis (16 outbreaks) 

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



Outbreaks in healthcare facilities  
u Gastmeier et al review of 1,022 outbreak 

publications (majority 1990õs) 

u 83% from hospitals 

u 46% occurred in ICU 

u 11% outpatient care setting  

u 37% not able to identify a source  

u 28% mode of transmission not clear  

u Pathogens  

uStaphylococcus aureus outbreaks -77% MRSA 

uOther Multi -drug resistances outbreaks 

u  K.pneumoniae - 49.3% MDR 

uAcinetobacter baumannii  -37.5% MDR 

uM.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  
u 2010 survey ð USA ICPs 

u A Part 2 survey including - outbreak 

investigations  

u Results 

u 822 responses 

u 386 outbreak investigations 

u 289 US hospitals 

u Nearly 60% of the outbreaks were caused 

by 4 organisms: 

u  norovirus (18%) 

u  Staphylococcus aureus (17%) 

uAcinetobacter  spp (14%) 

uClostridium difficile  (10%)  

Frequency of outbreak investigations in US hospitals: Results of a national survey of infection 

preventionists AJIC Feb 2012, Volume 40, Issue 1, Pages  2ð8.  



Outbreaks in healthcare facilities  
u 2010 survey ð USA ICPséé. 

u Norovirus occurred most often in 

behavioural health & 

rehabilitation/long -term acute care 

units 

u Other organisms occurred in 

medical/surgical units 

u Unit/department closure - 22.6%  

uNorovirus 

u Investigations were most frequently 

conducted in community/nonteaching 

hospitals and facilities with 201 to 

300 beds  

uMean number confirmed cases -10 

uMean duration - 58 days 

Frequency of outbreak investigations in US hospitals: Results of a national survey of infection preventionists 

AJIC Feb 2012,Volume 40, Issue 1, Pages  2ð8.  



USA-Hepatitis B & C outbreaks 2008 - 2016 
u 59 outbreaks (two or more cases) of viral hepatitis related to 

healthcare reported to CDC during 2008-2016 

u 56 (95%) occurred in non-hospital settings 

u Hepatitis B   

Total 24 outbreaks including one of both HBV and HCV:  

u 179 outbreak -associated cases 

u >10,935 persons notified for screening  

u 18 outbreaks occurred in long -term care facilities:  

u 133 outbreak-associated cases of HBV  

u Approx. 1,680 at-risk persons notified for screening  

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

u 5 outbreaks occurred in other settings:   

u A free dental clinic in school gymnasium 

u An outpatient oncology clinic a hospital surgery service 

u Two at pain remediation clinics 

u  One outbreak of HBV and 

u  One with both HBV and HCV 

u 46 outbreak-associated cases of HBV and  

u > 8,500 persons at-risk persons notified for screening  

 

www.cdc.gov  

http://www.cdc.gov/


USA-Hepatitis B & C outbreaks 2008 - 2016 

u Hepatitis C  

u 36 total outbreaks including one of both HBV and 

HCV 

u >288 outbreak-associated cases 

u >105,048 at-risk persons notified for screening 

u 13 outbreaks occurred in outpatient facilities  

u 111 outbreak-associated cases of HCV  

u  >73,873 persons notified for screening  

u 20 outbreaks occurred in haemodialysis settings  

u 100 outbreak-associated cases of HCV 

u 2,979 persons notified for screening  

u Three outbreaks occurred because of drug 

diversion by HCV -infected health care providers  

u 78 outbreak-associated cases of HCV 

u >26,217 persons notified for screening  

 
www.cdc.gov  

http://www.cdc.gov/


Outbreaks ð Asia Pacific Region  



Outbreaks ð Asia Pacific Region  



Recognising and investigating an outbreak  

u Infection control òdetectiveó 

u Investigating an outbreak is like 

being an infection control 

òdetectiveó 

u Detection of outbreaks  

u Alert/s from an effective 

surveillance program 

u Alert/s from òalertó organism 

surveillance software  

u Laboratory 

u Infection control  

u Alert/s from staff  

uPhysicians 

uNurses 

uMicrobiologist  

 

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



Recognising and investigating an outbreak  

u Determining the existence of an 

outbreak  

u Exclude pseudo outbreaks 

u Define the case/s  

u Determine/ascertain the facts to 

define the case/s  

u Develop hypotheses 

u Evaluate hypotheses 

u Compare pre-epidemic and 

epidemic rates to confirm the 

existence of an outbreak  

u Implement control and prevention 

measures  

u Communicate findings 

 

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



Recognising and investigating an outbreak  
u Epidemiologic studies  

u Line listing  

u Line listing  

uA list of cases and a few 

factors about each case to 

assist in generating your 

hypothesis 

uEpidemic curve  

uA plot of the number of 

cases 

uComparative studies  

uRisk factor assessment 

uCase control study 

uCohort study 

u Additional studies  

uReview practices/literature  

uObservational studies 

u Isolate typing  

 

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



What skills do you need?  

u Logical thinking  

u Problem solving 

u Quantitative skills  

u Epidemiological knowledge 

u Judgement 

u Diplomacy 

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



Determining the 

existence of an 

outbreak  



Possible outbreak  

Staff  Surveillance data  Microbiology data  

Define a case  

Define pre outbreak and outbreak periods  

No 

Case definition same in both periods  

Yes 

STOP - clarify before proceeding  

No 

STOP - clarify before proceeding  

Compare attack rates for the two periods  

Yes 

Yes 

An outbreak is defined, proceed to investigate  

Laboratory methods same in the two periods  

No 

STOP - clarify before proceeding  

No 

STOP - possibly an important cluster  

Yes 

Surveillance/case find same in the two periods  

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

Test for statistical significance P<0.05  



Ask these questions?  

Å Do the laboratory findings correlate 

with the clinical findings? 

Å Has the data collection or surveillance 

method changed? 

u New data collector  

u New data collection tool  

u Has the case finding methods changed? 

u Have laboratory methods 

changed/improved? 

u Is there a new diagnostic test ? 

 



Exclude pseudo -outbreaks  
u False clusters of infection  

u Recovery of a specific micro -

organism from clinical specimens 

in the absence of any evidence of 

infection  

u Contamination of clinical 

specimens 

uCollection/handling  

uLaboratory procedures 

u Real clusters of infection  

u May be a chance clustering of 

unrelated cases in space and 

time  



Pseudo-outbreaks  
u False Cluster  

u May - Aug 1981 

u 38 positive BC/18 patients - Serratia 

marcescens  

uPatients rarely showed clinical 

symptoms 

uOccurrence was random 

uMultiple wards and units 

involved 

uMore on Mondays and 

Thursdays 

uSome patients had positive Ÿ 

negative Ÿ positive results 

uSkin prep suspected 

uAlcoholic/chlorhexidine  

uNo growth 


