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- Consistent case finding methods and definitions 

 

AND:  

Is there a statistical significant excess above baseline? 
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a) Continuous source type? 

b) Point source type? 

c) Propagated spread type: successive taller peaks after each 

incubation period 

Type of outbreak 
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a) Epidemic curve 

b) Control Charts 

c) Formal statistical tests 

 - “Gold standard” 

 - Comparing incidence rates or cases at baseline to  
 epidemic period using e.g. chi-square or t-tests 

 -  Based on 2 standard deviations from the mean  when 
 compared to control charts, more sensitive than 3 control 
 limits and more specific than 2 control limits 

 

Tools 
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- Public Health notification thresholds based on cases per time 
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- Public Health notification thresholds based on cases per time 
period, e.g. 5 cases / 28 days or 3 cases / 7 days 

DOES BASELINE REALLY MATTER? 

C. difficile outbreaks… 

Two hospital wards with 25 beds  
and  

5 cases of C. difficile in 28 days 
  



Baseline rates…. 
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C. difficile outbreaks… 

BASELINE REALLY MATTERS! 
- Decision to declare an outbreak depends on baseline rates 

- But: 5 cases is a reasonable trigger in most instances 

- Sufficiently specific for most hospital wards to be used as an outbreak threshold 
(at least as long as the baseline is not significantly higher than 2 cases/28 days) 

- Sensitivity to detect an outbreak too low for units with lower incidence rates 

 

Take home message: 

- Hospitals need to consider an outbreak even with less than 5 
cases / 28 days in low incidence hospital units 

- Challenge: Need to know baseline for each pathogen of 
interest for all hospital units and track continuously in real-time 
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   EVERY OUTBREAK IS DIFFERENT! 
- Isolation/cohorting (if indicated) 
- Active surveillance (case definition!) 
- Promote hand hygiene and cleaning 
- Posting / information for patients and  
      visitors 
- Consider closure to admissions 

 



Outbreak investigation 

IT IS VERY EASY, SIMPLY: 

- Identify the etiologic agents 
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Once outbreak identified, involve all key stakeholders  

(can include everyone from C-suite to front line staff) 

 
E.g. hospital unit with C. difficile outbreak: 

- Public Health 

- (Executive) VPs Medical and Professional Affairs 

- Physician and Surgeon-in-Chief 

- Director, manager, and chief physician of affected unit 

- (Stewardship) pharmacists 

- Environmental cleaning 

- Public relations 



Outbreak investigation 

IT IS VERY EASY, SIMPLY: 

- Identify the etiologic agents 

- Identify the reservoir 

- Identify the mode of transmission 

- Eliminate the reservoir and 
transmission 

- Prevent future outbreaks 

 

- Last minute of my presentation… 



Outbreak investigation with n=1? 

Outbreak investigation indicated with n=1, e.g.: 

 

- Single case of healthcare associated Legionnaire’s disease? 

- Single case of post-operative group A streptococcus infection? 

- Single case of fungal meningitis? 

- Single case with hospital associated carbapenemase resistant 
enterobacteriaceae? 
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Outbreak investigation: 

1) Identify the etiologic agents  

2) Identify the reservoir 

3)  Identify the mode of transmission  

4)  Eliminate the reservoir and transmission 

5)  Prevent future outbreaks 
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Day +7: Further cases, all with epidural injection at same 
 ambulatory surgery center; only first case culture positive 

Day +7: FDA notified, calls NECC. NECC not aware of any 
 cases linked to their products 

Day +8: NECC recalls 3 lots of MPA voluntarily and provides list 
 of 76 facilities in 23 states with MPA from these 3 lots 

 Case definition shared with all involved states 

Day +9: North Carolina DOH identifies first patient outside TN 

Day +10: Exposure and pathogen still not identified (only index). 
 14,000 patients exposed to these 3 lots to notify 

Day +16: FDA identified fungus in unopened vials 
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- 733 infections in 20 states, 53 deaths 

- Exserophilum rostratum predominant fungus identified in 
patients, also detect in unopened vials 

- Largest healthcare associated infection outbreak in US 

- Joint effort by: 

- Clinical community (hospitals, physician notifying of n=1) 

- Local and state public health departments 

- CDC 

- FDA 

- and many, many more… 
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Outbreak investigation with n=1? 

Outbreak investigation indicated with n=1, e.g.: 

 

- Single case of healthcare associated Legionnaire’s disease? 

- Single case of post-operative group A streptococcus infection? 

- Single case of fungal meningitis? 

- Single case with hospital associated carbapenemase resistant 
enterobacteriaceae? 

 

YES! 

IF EXPECTED NUMBER OF CASES (BASELINE) IS ZERO 
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Prevention: Hospital outbreaks 



Take home messages 

- Outbreak is an excess of cases as compared to baseline 

- Tools to identify excess include epidemic curve, control charts, 
and formal statistical test 

- C. difficile notification threshold specific but not very sensitive 

- Outbreak investigation include identification of agent, reservoir, 
mode of transmission, and elimination of reservoir and 
transmission, and involvement off all key stakeholders 

- Collaboration between individuals, clinics/hospitals, public 
health, federal agencies key to control outbreaks with a 
common reservoir 

- Prevention of hospital outbreaks… come back next year 




