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RESULTS 

Background: Multi-drug resistant (MDR) Gram-negative pathogens account 
for hospital-associated infections, increased morbidity, mortality and 
outbreaks.  Some patients are colonized asymptomatically.  These patients 
serve as carriers for potential transmission of highly-resistant pathogens to 
the environment, healthcare workers, and other patients resulting in poor 
outcomes.  The objective of this point-prevalence study was to determine 
how many patients harbored genes coding for MDR pathogens in the 
institution. 
Methods: The Infection Prevention & Control Department and the Division 
of Infectious Diseases at the University of Louisville organized a 
performance improvement activity from November 17-20, 2014.  Patients 
were informed of the need for the hospital to know how many patients had 
a “resistant germ”.  They were offered a peri-anal swab while clarifying that 
their declination would not influence their care.  Swab collection was 
performed by designated personnel.  The in-patient psychiatry and 
neonatal units were excluded.  The swab was used to check for 
carbapenem-resistant Enterobacteriaceae (CRE)-associated genes (KPC, 
NDM, IMP, VIM, and OXA-48), carbapenemase producer-associated genes 
(OXA-23 and OXA-51), an extended spectrum β-lactamase (ESBL)-
associated gene (CTX-M) and a vancomycin-resistant Enterococci-
associated  gene (vanA) using the Acuitas® MDRO Gene Test (OpGen). 
Results: Among 250 eligible patients, 214 (89%) agreed to be swabbed 
while 26 declined, and 10 were unavailable.  We found 24 patients with a 
vanA gene and nine patients with a resistant Gram-negative gene (an IMP, 
an OXA-51, seven CTX-M).  Three patients were identified to carry CRE that 
were gene test negative (two Enterobacter cloacae complex and one 
Klebsiella pneumoniae). 
Conclusions: MDR pathogens were identified among patients who were 
swabbed.  Admission surveillance should be considered moving forward 
because contact isolation could be instituted to prevent spread among 
hospitalized patients as soon as patients are found to be positive. 

INTRODUCTION 

Design and Population 

This was a point prevalence study initiated by the Infection Prevention and 
Control (IP&C) Department of the University of Louisville Hospital.  The 
hospital is licensed for 400 beds, but typically accommodates between 200 
and 250 beds.  It is the only Level 1 trauma center in the region and has a 
bone marrow transplant unit, burn unit, and an OB/gynecologic floor as 
well as general medical and surgical services.  All patients were candidates 
of the performance improvement project except for patients in the 
emergency department, out-patient surgery, psychiatry unit and neonatal 
ICU. 

MATERIALS AND METHODS 

A total of 250 patients were in the hospital as candidates to be provided 
the information regarding MDR bacteria in hospitals.  Among those 
approached, 214 (89%) patients permitted a swab to be taken, 26 declined 
and 10 were not available.  (see Figure 1)  The genes evaluated for each 
patient are in Table 1.  The subgroups of patients in each ICU with the 
number of positive results for genotype and phenotype tests is in Table 2.   

Figure 1:  The process of determining the evaluable patients from the total 
in the hospital 

CONCLUSIONS 

 Three CRE were identified by their resistant phenotype among patients 
who were swabbed.  

 Two more non-CRE, but potentially carbapenem resistant organisms 
were noted by their genotype; potentially a Pseudomonas and an 
Acinetobacter. 

 MDRO admission surveillance detects asymptomatic colonized patients 
that serve as an important reservoir for transmission and infection 
among hospitalized patients. 

 MDRO admission surveillance should be considered moving forward 
because it guides contact isolation to prevent MDRO spread and 
endemicity within an institution. 

Multidrug-resistant organisms (MDRO) affect approximately 5% of 
inpatients annually, and are estimated to cost the US healthcare system 35 
to 45 billion dollars annually. [1]  MDRO rates are rising in the US.  A recent 
publication reports a 5-fold increase in CRE incidence over 5 years in the 
Southeast region, which includes the state of Kentucky. [2]   
  
MDROs are associated with enormous morbidity and mortality, infecting 
two million patients annually and resulting in more than 23,000 deaths 
each year in the US. [3]  Patients with CRE bloodstream infections have a 
50% mortality rate. [3] 
The University of Louisville (UofL) Hospital has a history of having 
multidrug-resistant bacteria – Acinetobacter baumanii and Klebsiella 
pneumoniae (a CRE) [4,5].  
 
CRE and ESBL are multi-drug resistant Gram-negative pathogens often 
responsible for the infections: 
  Central Line Bloodstream-Associated (CLABSI) 
  Catheter-Associated Urinary Tract (CAUTI)  
  Ventilator Associated Event (VAE)/Pneumonia 
  
Colonized, asymptomatic carriers silently transmit MDROs to others. [6]  
High colonization (asymptomatic carriers) leads to higher infection rates. [7]  
A total of 7% of CRE colonized patients develop infection. [8] 
  
  
 

* Acuitas   MDRO Gene Test †  Acuitas CR Elite Test 

The CDC rates the CRE threat in the US as urgent and the ESBL threat as 
serious. [4]  Risks are compounded because hospitals transfer unscreened 
patients and antibiotics are overused.   
  
Reducing MDRO rates and the impact they have on patients and hospitals 
requires a bundled infection control strategy which includes:  
 
hand hygiene 
education 
isolation precautions 
cohorting 
antibiotic stewardship 
outbreak detection and management 
patient screening and surveillance 
  
UofL has instituted all of the the strategies except the last one – patient 
screening and surveillance.  Before dedicating resources to determine 
patients’ status at admission, the prevalence of CRE needs to be 
determined at a hospital.  

Process for Participation 

Representatives of the IP&C Department introduced themselves to patients 
(or powers of attorney) and discussed the following message in plain 
language: 

  The IP&C department was responsible for keeping the facility free from 

      bacteria resistant to antibiotics.   

  The only way to know for sure if MDRO was present in patients in the   

      hospital was to check everyone.   

  If infected, people can become carriers around their rectal area.   

So each patient who was approached was invited to have their peri-anal 
area swabbed for specific genes that cause resistance.  If a patient was not 
in their room, an effort was made to return to have the discussion and 
obtain the sample.  It was made clear that participating or not would not 
affect their care during their hospitalization.   

A total of 10 genes were checked using the Acuitas® MDRO Gene Test 
(OpGen, Inc., Gaithersburg, MD). Table 1 

The performance improvement project was reviewed by the hospital 
institute for research and innovation, and the university office of clinical 
research services and support. 

Table 1:  Genes checked in each patient and the number positive of each.  

Table 2:  Genotype and phenotype results for patients in each unit.  
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