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“All models are wrong,
but some are useful”

George Box, Robustness in the Strategy of Scientific Model Building,

RL Launer and GN Wilkinson (editors) 1979, p202



Austin et al, PNAS 1999; 96:6908-13
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LTACH, Long term acute 
care hospital; MDRO, 
Multi-drug resistant 
organism.

Won et al, Clin Infect Dis 2011; 53(6):532-40 
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Watson & Crick, Nature 1953; (171)4356:737-8



Tenover et al, Infect Control Hosp Epidemiol 1997; 18(6):426-39 



Köser et al, N Engl J Med 2012; 366(24):2267-75



Snitkin et al, Sci Transl Med 2012; 

http://stm.sciencemag.org/content/4/148/148ra116.full.html
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Spor, Koren, Ley,  Nature Rev Microbiol 2011; 9:279

WE ARE WHAT WE EAT?

• Gut Microbiomes of Malawian 
Twins Discordant for 
Kwashiorkor, Science 2013; 
339:548-54

• Antibiotics Treat Malnutrition? 
N Engl J Med 2013; 368:425-35

• Intestinal Metabolism and 
Cardiac Risk, N Engl J Med 2013; 
368:1575-84

• Gut Microbiota in Diabetes, 
Nature 2012; 490:55-60

• Duodenal Infusion of Donor 
Feces for Recurrent Clostridium 
difficile, N Engl J Med 2013; 
368:407-15



Correlation between Countries' Annual Per Capita Chocolate Consumption
and the Number of Nobel Laureates Per 10 Million Population

Messerli, N Engl J Med 2012; 367(16):1562-4



Van Nood et al, N Engl J Med 2013; 368(5):407-15



Van Nood et al, N Engl J Med 2013; 368(5):407-15



Bomers et al, BMJ 2012; 345:e7396-7404

Cliff (the dog) correctly identified 25 of 30 

cases (sensitivity 83%) and 265 of 270

controls (specificity 98%)



Ubeda et al, Infect Immun 2013; 81(3):965-73

MDROs, Multi-drug resistant organisms



Mice were infected with 108 VRE 

CFU after 1 week of ampicillin

treatment. One day after infection, 

ampicillin treatment was stopped.  

Mice were orally gavaged for 3 

consecutive days, starting 1 day 

after antibiotic cessation, with 

PBS, a suspension of fecal pellets 

from untreated mice (feces), or an 

aerobic (aero) or anaerobic 

(anaero) culture of fecal microbiota

from untreated mice.  Numbers of 

VRE CFU in the fecal pellets of 

infected mice were analyzed 5 

weeks after infection (n 8 to 10).  

Limit of detection, 10 CFU/10 mg. 

***, significantly different  (P

<0.001) from the PBS group; ns, 

not significant.

Ubeda et al, Infect Immun 2013; 81(3):965-73



• Did I overlook key studies?

• Science in progress but not 
yet classic?
• Antimicrobial Stewardship

• Environmental Interventions

• Others?


