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Abstract

Methods

Background: The Society of Healthcare Epidemiology of America
recommends acute care hospitals implement a methicillin-resistant
Staphylococcus aureus (MRSA) surveillance program in intensive care units
(ICU) and that colonized patients be in contact isolation. Patients may be
tested for MRSA colonization through a variety of screening methods.
Previous literature suggests a strong association between MRSA colonization
and subsequent MRSA infection.
Purpose: This study was designed to determine if a relationship exists
between ICU admission nasal MRSA polymerase chain reaction (PCR) screen
and the likelihood of developing MRSA ventilator associated pneumonia
(VAP).
Methods: This is a retrospective, multi-center study at two academic medical
centers in Indianapolis, Indiana. Inclusion criteria: specimen from
bronchoalveolar lavage (BAL), mini-BAL, or tracheal aspirate, an admission
MRSA PCR screen, and mechanical ventilation (MV) ≥48 hours prior to
cultures. Exclusion criteria: age < 18, pregnancy, incarceration, MV at outside
hospital, or concurrent extra-pulmonary MRSA infection.
Results: One hundred and eighty-six patients were included in this study. All
patients had an admission nasal MRSA PCR result and 16 (8.6%) were
positive for MRSA colonization. Ten of the 186 patients were found to have
MRSA-VAP (5.4%). The sensitivity and specificity of the ICU admission MRSA
PCR screen as a predictor of MRSA-VAP was 70.0% (95% confidence interval
(CI) 35.4-91.9) and 94.9% (95% CI 90.2-97.5), respectively. The positive and
negative predictive values were 43.8% (95% CI 20.8-69.4) and 98.2% (95%
CI 94.5-99.5), respectively.
Conclusions: These results are consistent with previous studies showing that
negative MRSA colonization is a strong negative predictor of MRSA-VAP. A
unique finding of this study demonstrates that a one-time ICU admission
nasal surveillance culture may be as effective as a more frequent
surveillance protocol to predict the likelihood of MRSA-VAP. These results
further strengthen the argument that in the absence of MRSA colonization,
empiric MRSA coverage may not be warranted in patients with suspected
VAP.

Background

•Previous studies have shown that colonization leads
to increased risk for subsequent infection3
•Earlier studies have found that the absence of MRSA
colonization is a strong negative predictor for the
development of MRSA infections4-6
•Purpose: Determine if a relationship exists between
intensive care unit (ICU) admission nasal MRSA
polymerase chain reaction (PCR) surveillance screen
and the likelihood of developing MRSA ventilatorassociated pneumonia (VAP)

Setting
medical

Endpoints
• Primary
• Determine
sensitivity,
specificity,
positive
predictive value (PPV) and negative predictive
value (NPV) of the ICU admission nasal MRSA
PCR as a predictor for MRSA-VAP
• Secondary
• Identify any risk factors for prolonged, empiric
anti-MRSA therapies in patients with suspected or
proven VAP without documented MRSA
Statistical Analysis
• Calculations: Sensitivity, specificity, NPV and PPV
• Categorical (χ2 or Fisher’s exact test)
• Continuous data (Student’s t-test /Mann-Whitney U)

Baseline Demographics

•Staphylococcus aureus is a commensal organism in
the nares of 30% of adults and is thought to be the
source of most staphylococcal disease1,2

• Two large, academic
Indianapolis, Indiana
• >1,100 beds

Results – Primary Outcome

• Multicenter, retrospective cohort
Inclusion Criteria
• Mechanical ventilation (MV) ≥ 48 hours
• Bronchoalveolar lavage (BAL)/Tracheal aspirate
• ICU admission MRSA PCR screen
Exclusion criteria
• Incarceration, <18 years old, pregnancy, intubation
at outside hospital, cultures obtained before 48
hours of MV, concurrent extra-pulmonary MRSA
infection

centers

in

•386 episodes of VAP reviewed; 186 included

Demographic

Value

Age, yrs (range)	
  
54.8 (19-88)	
  
Male, n (%)	
  
127 (59.3)	
  
Immunocompromised, n (%)	
  
38 (17.8)	
  
Chemotherapy, n (%) Ŧ	
  
17 (7.9)	
  
Anti-rejection medications, n (%) €	
  
18 (8.4)	
  
Corticosteroids + methotrexate, n (%)	
  
3 (1.4)	
  
CRRT, n (%)	
  
33 (15.4)	
  
Vasopressor, n (%)	
  
134 (62.6)	
  
Nature of chief complaint, %
Cardiovascular
21.9
Gastrointestinal
26.6
Other
19.6
Respiratory
18.2
Trauma
13.5
Ŧ: active chemotherapy or within last month
€: antimetabolite, calcineurin inhibitor, etc.

Sensitivity/specificity of MRSA PCR screen as
predictor of MRSA VAP
Sensitivity, Specificity,
PPV, %
NPV, %
% (95% CI) % (95% CI)
(95% CI)
(95% CI)
70.0
94.9
43.8
98.2
(35.4-91.9) (90.2-97.5) (20.8-69.4) (94.5-99.5)
TP/(TP+FN) TN/(TN+FP) TP/(TP+FP) TN/(TN+FN)
7/10

167/176

7/16

167/170

CI, confidence interval; TP, true positive; FN, false negative; TN, true negative; FP,
false positive

•Strong NPV (98.2%) and specificity (94.9%)
•Poor sensitivity and PPV
•Similar results as previous studies4-6

Results – Secondary Outcome
Variables for Anti-MRSA Therapy Beyond 72
Hours for MRSA-Culture Negative VAP
Variable
Tx < 72 Tx > 72
phr
hr
value
Age, yrs

71

81

0.289

Male sex, %

63.4

56.8

0.408

Immunocompromised,
%
CRRT, %

11.3

16.0

0.394

18.3

13.6

0.425

Vasopressor(s), %

63.4

59.3

0.603

Beta-lactam allergy, %

12.7

17.3

0.429

Other gram (+), %

18.3

13.6

0.425

MRSA PCR (+), %

4.2

4.9

1.000

Tx, treatment; Immunocompromised, Immunosuppressive medications or
disease states; CRRT, continuous renal replacement therapy; Vasopressor, any
continuous infusion vasoconstrictive medication(s)
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Discussion
•Diverse population of mechanically ventilated ICU
patients in eight different ICUs from two different
hospitals
•Three of the 170 (1.8%) patients had MRSA VAP
with a negative MRSA PCR while 9 of 16 (56%) had
a positive MRSA PCR but did not have MRSA VAP
•With a strong specificity (95%) and NPV (98%) a
one-time nasal MRSA screen has the potential to
be used to rule out MRSA in patients with
suspected VAP
•None of the examined variables for the secondary
outcome were statistically significant; use of
continued empiric anti-MRSA therapy is likely multifactorial
•Patients without MRSA VAP or concomitant MRSA
infection were treated empirically with anti-MRSA
therapy for an average of 4.5 days
•Limitations
•Retrospective design
•Non-standard VAP definition
•Nasal colonization screen only

Conclusions
•Study results are consistent with previous studies
showing that the absence of MRSA colonization is a
strong negative predictor of MRSA VAP
•A unique finding of this study demonstrates that a
one-time ICU admission nasal surveillance PCR has
the potential to be used to rule out MRSA VAP similar
to more frequent surveillance protocols
•The secondary outcome failed to show any statistical
difference for variables associated with vancomycin
empiric treatment beyond 72 hours for culture
negative VAP
•These results further strengthen the argument that
in the absence of MRSA colonization, empiric MRSA
coverage may not be warranted in all patients with
suspected VAP
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