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Utility of Gram Stain to Identify the Pathogen in
Methicillin-resistant Staphylococcus aureus (MRSA) Pneumonia
Khyati Desai, PharmD, Ashley M. Wilde, PharmD
Norton Healthcare Pharmacy Services, Louisville, KY

ABSTRACT
Background: Early de-escalation of empiric therapy for
pneumonia could be considered if Gram stain results are
reliable to rule out a causative pathogen. Concordance of
Gram stains and final culture results are variable, but may
be higher with Gram-positive organisms. The purpose of
this study is to determine the utility of Gram stain in
predicting growth of methicillin-resistant Staphylococcus
aureus (MRSA) in hospitalized patients with MRSA
pneumonia.
Methods: This was a retrospective, observational study of
patients admitted to Norton Healthcare, a 1537 licensed
adult bed community health-system between January-June
2012. Patients were identified by positive MRSA respiratory
cultures, and included if they demonstrated signs and
symptoms of pneumonia. Gram stain description, specimen
collection method, and time from obtaining cultures to
initial reporting of S. aureus and final susceptibilities were
examined.
Results: The presence of Gram-positive cocci was described
in 77 of 84 patients with MRSA pneumonia yielding a
sensitivity of 91.7%. Expanding the descriptive criteria to
all Gram-positive organisms increased the sensitivity to
95.2%. Gram stain sensitivity was 87.5%, 96.7%, and
89.5% for tracheal aspirates, sputum, and bronchoalveolar
lavage cultures, respectively. Sensitivity of Gram stain was
not different between upper and lower respiratory
specimen collection methods (92.3% and 89.5%
respectively, p = 0.65). Microbiology reports identifying S.
aureus as the pathogen were reported within 2 days for
93.8% of the cultures.
Conclusion: Gram stains may be useful in guiding deescalation of anti-MRSA therapy in patients with
pneumonia. Importantly, most cultures reported growth of
S. aureus within 2 days, thus minimizing the risk of harm if
patients were inappropriately de-escalated. Institution
specific factors such as prevalence of MRSA, experience of
microbiology technicians, and local surveillance culture
practices must be taken into consideration.

INTRODUCTION
 MRSA is a common cause of pneumonia with
high use of anti-MRSA therapy.1
 It may take up to 96 hour to complete
susceptibility testing for respiratory
pathogens.2
 Early de-escalation of empiric pneumonia
antibiotics could be considered if Gram stain
results had reliable sensitivity.
 Overall, Gram stain has poor correlation with
the final culture results. 3-5

OBJECTIVE
The objective of this study was to determine the
utility of Gram stain results in predicting growth
of MRSA in patients with MRSA pneumonia.

METHODS
 Study Design
 Retrospective, observational,
IRB approved
 Setting
 Norton Healthcare, 1,537
licensed adult bed, 4 hospital,
community health-system located
in Louisville Kentucky

Exclusion Criteria
 Cystic fibrosis
 Thoracentesis fluid culture

Figure 1. Patient Exclusion Consort Diagram
N=126
Screened

Figure 3. Primary Endpoint: Sensitivity Analysis

• Cystic fibrosis (N=9)
• Outpatient visits (N=9)
• No positive chest x-ray (N=12)
• < 2 SIRS criteria (N=9)
• Other (N=3)

N=42 Excluded

N=84 Included

Characteristic
Gender, male
Age, years (mean ± SD)
MRSA Pneumonia
Community onset
Hospital-acquired
Ventilator-associated
Comorbidities
Respiratory disease
Cardiovascular disease
Diabetes mellitus
Renal insufficiency
Malignancy

91.7%

• Gram-positive cocci (77/84)

95.2%

• Any Gram-positive organism
(80/84)

Figure 4. Secondary Endpoint: Upper versus
Lower Sample Sensitivity

Table 1. Baseline Characteristics of MRSA Pneumonia
Patients
n=84
46 (54.8%)
67 ± 13.4
44 (52.4%)
25 (29.8%)
15 (17.9%)
53
49
40
40
18

89.5%

• Upper respiratory culture
(sputum and tracheal aspirate)

92.3%

• Lower respiratory culture (BAL)

Table 2. Percent Cultures Identified as S.
aureus and MRSA by Day After Collection

Day

S. aureus

MRSA

1

48.8%

2.4%

2

93.8%

28.4%

3

97.5%

77.8%

4

100%

98.8%

5

100%

100%

(65.4%)
(60.5%)
(49.4%)
(49.4%)
(22.2%)

All data are no. (%) of patients, unless otherwise indicated

Figure 2. Gram Stain Summary of MRSA Cultures
Gram Stain

Outcome Measurements
 Primary
 Gram stain sensitivity in
patients with MRSA pneumonia
 Secondary
 Sensitivity of upper (tracheal
aspirates, and sputum) and
lower (BAL) respiratory
specimens
 Time from obtaining cultures to
identification of S. aureus and
susceptibilities
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RESULTS

Inclusion and Exclusion Criteria
Inclusion criteria
 Admitted between January-June
2012
 Respiratory culture result of MRSA
 Age ≥ 18 years
 Meets diagnostic criteria for
pneumonia
 New or progressive infiltrate on
chest radiograph
AND
 At least 2 of the 4 criteria
 Body temperature > 38º C or
< 36º C
 WBC > 12,000/mm3 or
< 4,000/mm3
 Heart rate > 90
beats/minutes
 Respiratory rate > 20
breaths/minute
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N=84

No organism
N=4

Gram-positive
Organisms

Gram-negative
Organisms

N=80

N=0

Gram-positive
Cocci

Gram-positive
Bacilli

N=77

N=3

CONCLUSION

Gram stains may be used to guide de-escalation
of anti-MRSA therapy in patients with
pneumonia, but institution specific factors such
as prevalence of MRSA pneumonia, experience of
microbiology technicians, and surveillance
cultures should be taken into consideration.
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