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The Effects of Vancomycin Use and De-escalation 
in Patients Hospitalized with Pneumonia

Abstract 
Methicillin-resistant Staphylococcus aureus (MRSA) causes about 80,000 
severe infections each year. Compared to Methicillin-susceptible Staphylococ-
cus aureus (MSSA), MRSA is associated with higher mortality and increased 
hospital length of stay (LOS). Vancomycin hydrochloride, an antibiotic with 
activity against MRSA is often used as empiric therapy for pneumonia. 
However, current pneumonia treatment guidelines recommend against the 
routine use of MRSA coverage since MRSA prevalence rates are low. In 
this retrospective, observational study, 38.3% of the population received 
vancomycin while only 2.6% had evidence of a MRSA infection. Data was 
gathered manually from electronic medical records from four hospitals over 
a six-month period. To identify a well-balanced comparison and account for 
potential confounders, matching on the propensity scores was conducted. Prior 
to matching, those who received vancomycin had a significantly higher rate 
of mortality (14.3% vs 4.9%, P < .001) and higher LOS (9.6 days vs 7.2 days, 
P < .001). Those who were de-escalated from vancomycin had a significantly 
lower LOS (8.3 days vs 11.6 days, P = .001) with no difference in mortality. 
After performing a survival analysis on matching data, those who received 
vancomycin had a significantly higher LOS (9.2 days vs 7.5 days, P = .002) 
with no difference in mortality (P = .1737). Those who were de-escalated had 
a significantly lower LOS (8.3 days vs 11.3 days, P=.005) with no difference 
in mortality (P = .8624). This study demonstrates a low prevalence of MRSA 
with the potential overuse of vancomycin. This along with no difference in 
mortality and a lower LOS supports the recommendation to limit vancomycin 
use as clinically appropriate. If vancomycin is used, assessment for rapid 
de-escalation is needed. 
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Abbreviations
ASMD: Absolute standardized mean differences
ATS: American Thoracic Society
CAP: community acquired pneumonia
COPD: chronic obstructive pulmonary disease
HAP: hospital-acquired pneumonia
HCAP: healthcare-associated pneumonia
HPH: Hawai‘i Pacific Health
ICU: intensive care unit
IDSA: Infectious Disease Society of America

IQR: interquartile ranges
KM: Kaplan-Meier
LOS: length of stay
MRSA: Methicillin-resistant Staphylococcus aureus
MSSA: Methicillin-susceptible Staphylococcus aureus
PCR: polymerase chain reaction
VAP: ventilator-associated pneumonia

Introduction 
Methicillin-resistant Staphylococcus aureus (MRSA) causes 
approximately 80,000 severe infections and 11,000 deaths 
each year.1 These infections can range from skin and soft tissue 
infections to pneumonia and bacteremia and are associated with 
higher mortality and increased hospital length of stay (LOS) 
when compared to methicillin-susceptible Staphylococcus 
aureus (MSSA) infections. Due to the high mortality rates 
associated with MRSA infections, clinicians often empirically 
treat patients with vancomycin. Vancomycin is an antibiotic 
with activity against MRSA and is one of the most commonly 
prescribed inpatient antibiotics.2 Current treatment guidelines 
[2016 Hospital-Acquired (HAP) and Ventilator-Associated 
Pneumonia (VAP) and 2007 Community-Acquired Pneumonia 
(CAP)] from the Infectious Disease Society of America (IDSA) 
and American Thoracic Society (ATS) do not recommend routine 
use of MRSA coverage.3,4 The estimated prevalence of MRSA 
in pneumonia is 1% to 5% for CAP and 20% to 40% in HAP.5-

8 In Hawai‘i, the 2015 MRSA prevalence was 38.2%.9 These 
estimates demonstrate that empiric treatment with vancomycin, 
which initially may have been appropriate, is theoretically not 
needed in most patients. In these patients, the use of an “un-
necessary” antibiotic could lead to antibiotic resistance.1 The 
Centers for Disease Control and Prevention (CDC) states that 
up to 50% of antibiotics are inappropriately prescribed.1 One of 
the tools that can be used to help prevent antibiotic resistance is 
antibiotic de-escalation where initial empiric “broad” antibiot-
ics, which cover many types of bacteria, can be switched to a 
“narrow” antibiotic that covers only a few types of bacteria once 
cultures and sensitivities return. Ideally, antibiotics should be 
de-escalated to target the pathogen of interest. In the case with 
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pneumonia, since MRSA rates are low, de-escalation can help 
to reduce the unnecessary use of vancomycin. 
 A study by Schlueter M., et al, found that in culture-negative 
healthcare-associated pneumonia (HCAP), de-escalation was 
associated with significantly lower inpatient mortality, signifi-
cantly shorter hospital LOS, and significantly lower costs.10 
These benefits show the need for de-escalation interventions 
in pneumonia. Additionally, there are studies showing higher 
efficacy of beta-lactam antibiotics over vancomycin for the 
treatment of MRSA negative infections demonstrating effective 
treatment without the use of vancomycin.11-13 The IDSA recom-
mends de-escalation from vancomycin if there is no growth on 
cultures for 48 hours, no evidence of MRSA growth on cultures, 
or if a MRSA nasal polymerase chain reaction (PCR) is nega-
tive.2

 MRSA nasal PCR tests for the presence of MRSA coloniza-
tion in the nares. There have been studies correlating the pres-
ence of MRSA nasal colonization and culture-positive MRSA 
pneumonia infections.13,14 MRSA nasal PCRs appear to have a 
high negative predictive value, up to 99.2%.14,15 This suggests 
that if the PCR is negative, the patient is likely not colonized 
with MRSA in the nares and they have a very low incidence of 
having MRSA in the lungs. Another benefit of MRSA PCRs is 
that results can return within 24 hours which provides a quick 
and useful tool for de-escalation even before culture results are 
finalized.14,15 
 The low prevalence of MRSA pneumonia along with the 
potential overuse of vancomycin creates opportunities for de-
escalation and the prevention of unnecessary antibiotic use. 
More studies on the relationship between vancomycin use in 
pneumonia and vancomycin de-escalation in pneumonia are 
needed. The purpose of this study was to determine the effects 
of using vancomycin in the treatment of pneumonia and to 
determine the effects of de-escalating vancomycin in the treat-
ment of pneumonia. 

Methods
Study Design and Patients
This was an exempt, retrospective chart review study (Univer-
sity of Hawai‘i Institutional Review Board) of patients patients 
at least 18 years of age or older with a primary or secondary 
diagnosis of pneumonia who received at least one antibiotic 
during hospitalization. This study consisted of two comparisons 
with a total of four groups. The first comparison (vancomycin 
comparison) compared patients with pneumonia who received 
vancomycin compared to patients with pneumonia who did not 
receive vancomycin during their hospitalization. The second 
comparison (de-escalation comparison) involved only patients 
with pneumonia who received vancomycin. In this comparison, 
patients who were de-escalated (vancomycin duration of ≤ 3 
days) from vancomycin during their hospitalization were com-
pared to those who were not de-escalated (vancomycin duration 
> 3 days). A list of patients was generated in September 2016 
based on a diagnosis of pneumonia during hospitalization. 
Study patients had admission dates from March 2016 to August 
2016 from the four hospitals that comprise the Hawai‘i Pacific 

Health (HPH) Systems: Kapiolani Medical Center for Women 
and Children (Honolulu, Hawai‘i), Straub Medical Center (Ho-
nolulu, Hawai‘i), Pali Momi Medical Center (Aiea, Hawai‘i), 
and Wilcox Memorial Hospital (Lihue, Hawai‘i). Patients were 
excluded if they were pregnant, had a concurrent documented 
or suspected infection requiring antibiotic therapy, or had a 
hypersensitivity to vancomycin. In the de-escalation subgroup 
analysis, patients were excluded if they did not receive vanco-
mycin during their hospitalization, if there were any positive 
MRSA findings (blood or sputum culture positive for MRSA 
or a positive MRSA nasal PCR), or if they had a hospital LOS 
of ≤ 3 days or died ≤ 3 days from the date of admission. 
 Baseline data was gathered on age, gender (female/male), 
intensive care unit (ICU) admission, sepsis, prior antibiotic use 
in the past 90 days of hospital admission, any MRSA positive 
cultures, and comorbidities such as diabetes mellitus, chronic 
obstructive pulmonary disease (COPD), renal disease, and im-
munocompromised status.

Outcomes
For both comparisons, the primary outcomes were death and 
hospital LOS. Mortality was defined as death from any cause 
during hospitalization. LOS was defined as the number of days 
hospitalized. 

Statistical Analysis
Descriptive statistics were generated to characterize the sample. 
Means, standard deviations, medians and interquartile ranges 
(IQRs) were used to describe continuous variables. Frequencies 
and percentages were used to describe dichotomous variables. 
Chi-square or Fisher’s exact tests were used to examine differ-
ences in baseline characteristics for patients with pneumonia 
who received vancomycin during their hospitalization versus 
those who did not. Two-sample t-tests were used to compare 
normally distributed continuous variables, such as age, across 
the two groups, while non-parametric Kruskal-Wallis tests were 
used for comparisons of non-normally distributed continuous 
variables. Differences in baseline characteristics for the subgroup 
of patients with pneumonia who received vancomycin that 
were de-escalated versus not de-escalated were also examined. 
 Separate propensity score models were used to match patients 
with pneumonia in the vancomycin comparison groups as well 
as the de-escalation comparison groups to account for the co-
variates. Logistic regression models were used to estimate a 
propensity score using variables known to be associated with 
receiving vancomycin (or de-escalation from vancomycin) 
and each outcome of interest (mortality, hospital LOS). These 
variables included: age, gender, diabetes, COPD, immunocom-
promised status, renal disease, sepsis, prior antibiotics within 
90 days, ICU admission, and positive MRSA findings. Note 
that positive MRSA findings were not included as a matching 
variable for de-escalation groups. The propensity scores from 
each respective logistic regression model were used to match 
patients with the closest propensity score on a ratio of 1:1 using 
a nearest neighbor approach with no replacements and specify-
ing a caliper of 0.25. Absolute standardized mean differences 
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(ASMDs) were used as a balance statistic for individual covari-
ates for each model, where an ASMD below 0.20 is desirable 
for all variables.16 
 Overall survival was estimated in the unmatched and matched 
samples using Kaplan-Meier (KM) methodology with com-
parisons accomplished using log-rank statistics. Additionally, 
separate backwards selection Poisson regression models were 
used to examine predictors of patients’ LOS in the unmatched 
samples. Potential predictor variables considered for inclusion 
were: vancomycin (or de-escalation) group, age, sex, diabetes, 
COPD, immunocompromised status, renal disease, sepsis, prior 
antibiotic use within 90 days, and ICU admission. Differences 
in expected LOS between the matched vancomycin groups and 
the matched de-escalation groups were estimated using simple 
Poisson regression models, where hospital LOS in days was 
regressed on the group variable. To account for multiplicity, 
statistical significance was considered at the 0.05/2 = 0.025 
level.17 Propensity score matching procedures were conducted 
using the MatchIt package in R, which required no missing 
values in the data before matching.18 With the exception of 
immunocompromised status (n = 1), no missing values were 
observed for all matching variables. To deal with the missing 
value for immunocompromised status, the mode was used to 
replace this entry prior to matching.19 All other analyses were 
conducted using SAS software, version 9.4 (SAS Institute Inc., 
Cary, NC). 

Table 1. Vancomycin vs No Vancomycin Baseline Characteristic and Primary Outcome Results for Unmatched and Matched Samples

Variable
Unmatched Sample (N=768) Matched Sample (N=514)

No vancomycin 
(n=474)

Vancomycin 
(n=294) P value No vancomycin 

(n=257)
Vancomycin 

(n=257) P value

Baseline Characteristics
Age (years), mean (SD) 
median (IQR)

71.0 (16.5)
73 (62, 84)

67.0 (16.7)
67 (58, 80)

.001* 67.9 (17.5)
69 (58, 82)

67.9 (16.4)
67 (59, 80)

.96

Male, n (%) 272 (57.4%) 172 (58.5%) .76 147 (57.2%) 147 (57.2%) >.99
Diabetes, n (%) 164 (34.6%) 107 (36.4%) .61 91 (35.4%) 95 (37.0%) .71
COPD, n (%) 120 (25.3%) 69 (23.5%) .56 55 (21.4%) 58 (22.6%) .75
Immunocompromised, n (%) 30 (6.3%) 29 (9.9%) .075 26 (10.1%) 26 (10.1%) >.99
Renal disease, n (%) 105 (22.2%) 94 (32.0%) .003* 74 (28.8%) 77 (30.0%) .77
Sepsis, n (%) 119 (25.1%) 140 (47.6%) <.001* 97 (37.7%) 106 (41.2%) .42
ICU admission, n (%) 83 (17.5%) 102 (34.7%) <.001* 67 (26.1%) 78 (30.4%) .28
Prior antibiotics within 90 days, n (%) 109 (23.0%) 97 (33.0%) .002* 78 (30.4%) 76 (29.6%) .85
MRSA positive, n (%) 5 (1.1%) 15 (5.1%) .001* 5 (1.9%) 10 (3.9%) .190
Antibiotic therapy treatment duration** (days), 
mean (SD)
median (IQR)

5.8 (4.4)
5 (3, 7)

7.9 (5.4)
7 (4, 10) <.001* 5.9 (4.0)

5 (3, 7)
7.7 (5.2)
6 (4, 9) <.001*

Number of antibiotics**, mean (SD)
median (IQR)

2.4 (1.0)
2 (2, 3)

2.9 (1.3)
3 (2, 4) <.001* 2.4 (1.1)

2 (2 ,3)
2.9 (1.3)
3 (2, 4) <.001*

Primary Outcomes
Mortality, n (%) 23 (4.9%) 42 (14.3%) <.001* 17 (6.6%) 32 (12.5%) .024*
Hospital length of stay (days), mean (SD)
median (IQR)

7.2 (4.7)
6 (4, 9)

9.6 (7.1)
8 (5, 12) <.001* 7.5 (4.9)

6 (4, 9)
9.2 (6.7)
7 (5, 11) .002*

*P < .025;  **Not included as a matching variable in propensity score modeling.

Results
Vancomycin Comparison
Of the total 946 patients with available data, 178 were excluded, 
with 162 being due to concurrent infection. Nine were excluded 
for having no antibiotics used during hospitalization, 4 patients 
were pregnant, 2 patients had duplicate entries on the data list, and 
1 electronic medical record could not be found. The remaining 
sample of 768 patients was diagnosed with pneumonia, with 294 
patients (38.3%) having received vancomycin and 474 patients 
(61.7%) who did not. Baseline characteristics of all patients by 
group before and after matching are listed in Table 1. Several 
significant differences in baseline characteristics were found 
between patients that received vancomycin versus those who 
did not prior to matching. Specifically, patients who received 
vancomycin were significantly younger (mean = 67.0 vs 71.0, 
P = .001), more likely to have renal disease (32.0% vs 22.2%, 
P = .003) and sepsis (47.6% vs 25.1%, P < .001), more likely to 
be admitted to the ICU (34.7% vs 17.5%, P < .001), and more 
likely to have received prior antibiotics within the last 90 
days (33.0% vs 23.0%, P = .002) compared to those who did 
not receive vancomycin. Among the 768 patients who were 
diagnosed with pneumonia, a total of 20 patients (2.6%) had 
an MRSA positive culture. The remaining 748 patients (97.4%) 
either did not have cultures collected or had cultures that did 
not grow MRSA.
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 Propensity score matching narrowed the total sample size 
from 768 to an equally matched sample of 514 patients (257 in 
each group). In the matched samples, all ASMDs were below 
0.20, indicating patients who received vancomycin and those 
who did not were well-matched on all baseline characteristics. 
No significant differences in baseline characteristics were 
found between the vancomycin groups after matching (Table 
1). There were statistically significant differences in mortality 
between the vancomycin groups prior to matching (log-rank 
P=.008). There was a statistically significant difference in the 
distribution of mortality between the groups after matching 
(Table 1, 6.6% vs 12.5%, P=.024) with more deaths in those 
who received vancomycin. However, the Kaplan-Meier method 
found no significant differences in mortality after matching on 
baseline characteristics (Figure 1, log-rank P=.174). 
 Prior to matching, median hospital LOS in days among patients 
who received vancomycin was 8 days (IQR=5, 12) compared 
to 6 days (IQR=4, 9) in those who did not receive vancomycin 
(Table 1, P<.001). Results from a backwards selection Pois-
son regression model demonstrated that patients’ hospital 
LOS was significantly associated with the vancomycin group 
(P<.001), sepsis (P=.010), ICU admission (P<.001), and age 
(P<.001) in the unmatched sample. Specifically, the expected 
hospital LOS in days among patients receiving vancomycin 
was 25% higher (RR=1.25, 95% CI=1.18-1.31) compared to 
those not receiving vancomycin. The expected hospital LOS 
in days among patients admitted to the ICU was 65% higher 
(RR=1.65, 95% CI=1.57-1.75) compared to those not admit-
ted to the ICU prior to matching. For every 10-year increase 
in age, the expected hospital LOS in days increased by 3% 
(RR=1.03, 95% CI=1.02-1.05). After matching, patients who 
received vancomycin have a significantly longer hospital LOS 
compared those who did not receive the drug (Table 1, median=7 

vs 6 days, P=0.002). Specifically, the expected hospital LOS 
in days among patients receiving vancomycin was 23% higher 
(RR=1.23, 95% CI=1.15-1.30) compared to those not receiving 
vancomycin after matching on baseline characteristics. 

De-escalation Comparison
Of the 294 patients that received vancomycin, 44 were excluded 
from this analysis, with 18 being due to having a hospital LOS 
≤ 3 days, 10 for having died ≤ 3 days from the date of admis-
sion, and 16 were excluded for having a positive MRSA finding 
(10 positive sputum cultures, 5 positive blood cultures, and 
1 positive MRSA nasal PCR) leaving a total of 250 patients 
before matching. Baseline characteristics of the de-escalation 
groups before and after matching are listed in Table 3. Prior to 
matching, patients who were de-escalated from vancomycin 
were significantly older (Mean = 69.9 vs 64.7 years, P = .012), 
and less likely to be admitted to the ICU (25% vs 43%, P = .002) 
compared to those who were not de-escalated. 
 Propensity score matching resulted in a matched sample of 192 
patients (96 in each group). In the matched samples, all ASMDs 
were below 0.20, indicating patients who were de-escalated 
and those who were not de-escalated were well-matched on all 
baseline characteristics. No statistically significant differences 
in baseline characteristics were found after matching (Table 
2). Prior to matching, there were no statistically significant 
differences in mortality between the de-escalation groups (log-
rank P = .90). Similar results were found after matching, as no 
significant differences were found in mortality between the two 
groups (Figure 2, log-rank P = .86). 
 Prior to matching, median hospital LOS among non-de-
escalated patients was 9 days (IQR = 6, 14) compared to 7 days 
(IQR = 5, 10) in those who were de-escalated (Table 2, P = .001). 
Results from a backwards selection Poisson regression model 

Figure 1. Vancomycin vs No Vancomycin Kaplan-Meier Survival Curves 
After Matching (N=514)
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Figure 2. De-escalation vs No De-escalation Kaplan-Meier Survival Curves 
After Matching (N=192)

Table 2. De-escalation vs No De-escalation Baseline Characteristic and Primary Outcome Results for Unmatched and Matched Samples

Variable
Unmatched Sample (N=250) Matched Sample (N=192)

Not De-escalated 
(n=141)

De-escalated 
(n=109) P value Not De-escalated 

(n=96)
De-escalated 

(n=96) P value

Baseline Characteristics
Age (years), mean (SD) 
median (IQR)

64.7 (16.6) 
66 (56, 76)

69.9 (16.0) 
68 (61, 83) .012* 69.3 (14.7) 

70.5 (60, 80)
69.5 (16.2) 6

8 (60, 83) .92

Male, n (%) 79 (56%) 58 (53%) .66 51 (53%) 52 (54%) .88
Diabetes, n (%) 50 (35%) 39 (36%) .96 37 (39%) 32 (33%) .45
COPD, n (%) 35 (25%) 27 (25%) .99 27 (28%) 23 (24%) .51
Immunocompromised, n (%) 17 (12%) 7 (6%) .134 8 (8%) 7 (7%) .79
Renal disease, n (%) 40 (28%) 38 (35%) .27 30 (31%) 31 (32%) .88
Sepsis, n (%) 73 (52%) 46 (42%) .133 44 (46%) 41 (43%) .66
Prior antibiotics within 90 days, n (%) 50 (35%) 36 (33%) .69 31 (32%) 32 (33%) .88
ICU admission, n (%) 61 (43%) 27 (25%) .002* 31 (32%) 27 (28%) .53
Antibiotic therapy treatment duration** (days), 
mean (SD) 
median (IQR)

9.6 (5.9) 
8 (5, 12)

6.9 (4.0) 
6 (4, 8) <.001* 9.2 (5.6) 

8 (5, 11)
6.8 (3.8) 
6 (4, 9) .001*

Number of antibiotics**, mean (SD) 
median (IQR)

3.2 (1.4) 
3 (2, 4) 

2.7 (1.2) 
3 (2, 3) .025 3.0 (1.3) 

3 (2, 4)
2.8 (1.2) 
3 (2, 3.5) .24

Primary Outcomes
Mortality, n (%) 21 (15%) 9 (8%) .109 13 (14%) 6 (6%) .091
Hospital length of stay (days), mean (SD) 
median (IQR)

11.6 (8.3) 
9 (6, 14)

8.3 (4.5) 
7 (5, 10) .001* 11.3 (8.4) 

8 (6, 13.5)
8.3 (4.4) 
7 (5, 10) .005*

*P < .025;  **Not included as a matching variable in propensity score modeling.

demonstrated that patients’ hospital LOS was significantly 
associated with the de-escalation group (P < .001), diabetes 
(P = .008), sepsis (P = .002), and ICU admission (P < .001) 
in the unmatched sample. Specifically, the expected hospital 
LOS in days among non-de-escalated patients was 27% higher 
(RR = 1.27, 95% CI = 1.17-1.38) compared to those de-escalated. 
After matching, patients who were not de-escalated contin-

ued to have a significantly longer hospital LOS compared to 
those who were de-escalated (Table 2, median = 8 vs 7 days, 
P = .005). Specifically, the expected hospital LOS in days among 
non-de-escalated patients was 36% higher (RR = 1.36, 95% 
CI = 1.25 - 1.50) compared to those de-escalated after matching 
on baseline characteristics. 
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Discussion
Based on IDSA pneumonia treatment guidelines, MRSA cov-
erage is recommended in those with a high risk for mortality 
or if MRSA prevalence is 20% or greater.3,4 Based upon these 
guidelines, Hawaii’s reported 2015 MRSA prevalence was 
38.2%, which would suggest the use of empiric vancomycin 
in Hawaii’s pneumonia patient population.3,4,9 However, our 
findings show that while 294 (38.3%) of our patients received 
vancomycin, only 20 (2.6%) patients had a positive MRSA 
finding and 274 (35.7%) patients had no evidence of MRSA 
infection or colonization. This study demonstrates two points: 
(1) the low prevalence of MRSA pneumonia within the HPH 
system, as well as (2) the overuse of vancomycin for treating 
pneumonia. Overuse of antibiotics not only puts patients at risk 
for adverse drug reactions but also provides opportunities for 
antibiotic resistance. Avoiding the use of unnecessary initial 
antibiotics or prompt de-escalation are potential solutions to 
antibiotic overuse. 
 Prior to matching, there was a significant difference in mortal-
ity between the two groups in the vancomycin comparison with 
the vancomycin group having a higher mortality rate. However, 
due to the significant differences in certain baseline character-
istics, such as ICU admission and sepsis, potential confounders 
were likely, and the causality of mortality was uncertain. It was 
unclear whether the vancomycin was increasing the mortality 
rate or if the patients were already at an increased risk for mor-
tality and why they then received vancomycin. To address this, 
a propensity score matching was done. After matching, there 
were statistically significant differences in mortality, as shown 
in Table 1. However, it was concluded there were no signifi-
cant differences in mortality using the Kaplan-Meier methods 
(Figure 1), as we were interested in analyzing mortality as a 
time-to-event variable and the most appropriate methodology 
would rely on survival methods given their ability to account for 
censoring that the methods in Table 1 do not properly account 
for. In the de-escalation comparison, there were no significant 
differences in mortality before and after matching. LOS was 
significantly longer in both the vancomycin and de-escalation 
comparisons before and after matching. 
 A longer LOS contributes to an increase in healthcare costs 
and increases the risk for hospital-acquired infections, which 
could result in worse outcomes. Since our data demonstrates 
that LOS is increased with the use of vancomycin, decreasing 
use of the drug or utilizing prompt de-escalation would decrease 

LOS. The significant differences in LOS for both comparisons 
before and after matching supports this option. Lowering LOS 
would parallel both lower patient costs and the risk of hospital 
acquired infections, and prevent negative outcomes. Even 
though there were no significant differences in mortality in 
both comparisons, vancomycin use did not improve or worsen 
outcomes. Drug therapy intervention via antimicrobial steward-
ship intervention will help to reduce the growing challenge of 
antibiotic resistance. 
 One study limitation is that the study did not distinguish 
between CAP versus HAP. Both CAP and HAP are treated 
differently and have different prevalence rates of MRSA, with 
HAP having a higher MRSA prevalence rate. Another limita-
tion was the relatively small sample size for the de-escalation 
comparison. After matching, there was a change towards sig-
nificance for mortality (Table 2). This could have been due to 
insufficient power in the de-escalation comparison.

Conclusion
Overall, in our retrospective review, only 2.6% of the population 
had positive MRSA findings while 38.3% received vancomycin 
suggesting vancomycin overuse. No difference in mortality was 
found in both comparisons showing no negative outcomes as-
sociated with not using vancomycin. Not using vancomycin and 
de-escalating off of vancomycin showed potential benefits in 
lowering LOS. This could reduce hospital costs and the unneces-
sary risk for hospital-acquired infections, which could reduce 
negative outcomes. Before any strong recommendations can be 
made, further prospective studies with larger numbers of patients 
are needed to confirm the findings. However, no difference in 
mortality, a lower LOS, and a low MRSA prevalence rate sup-
port an appropriate recommendation to limit vancomycin use 
in pneumonia as clinically appropriate. Should clinical signs 
and symptoms suggest empiric prescribing of vancomycin, a 
MRSA nasal PCR should be ordered with cultures to guide 
rapid de-escalation in cases of negative PCRs. 
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