
Inappropriate Continued Empirical Vancomycin Use in a Hospital
with a High Prevalence of Methicillin-Resistant Staphylococcus aureus

Nak-Hyun Kim,a Hei Lim Koo,b Pyeong Gyun Choe,a,b Shinhye Cheon,a Moon Suk Kim,a Myung Jin Lee,a Young Hee Jung,a

Wan Beom Park,a Kyoung-Ho Song,a Eu Suk Kim,a Ji Hwan Bang,a Hong Bin Kim,a Sang Won Park,a Nam Joong Kim,a,b

Myoung-don Oh,a Eui Chong Kimc

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Republic of Koreaa; Infection Control Service, Seoul National University Hospital,
Seoul, Republic of Koreab; Department of Laboratory Medicine, Seoul National University College of Medicine, Seoul, Republic of Koreac

Vancomycin is frequently inappropriately prescribed, especially as empirical treatment. The aim of this study was to evaluate (i)
the amount of inappropriate continued empirical vancomycin use as a proportion of total vancomycin use and (ii) the risk fac-
tors associated with inappropriate continued empirical vancomycin use. We reviewed the medical records of adult patients who
had been prescribed at least one dose of parenterally administered vancomycin between January and June 2012, in a single ter-
tiary care hospital. When empirically prescribed vancomycin treatment was continued after 96 h without documentation of beta-
lactam-resistant Gram-positive microorganisms in clinical specimens with significance, the continuation was considered inappropri-
ate, and the amount used thereafter was considered inappropriately used. We identified risk factors associated with inappropriate
continued empirical vancomycin use by multiple logistic regression. During the study period, the amount of parenterally administered
vancomycin prescribed was 34.2 defined daily doses (DDDs)/1,000 patient-days (1,084 prescriptions for 971 patients). The amount of
inappropriate continued empirical vancomycin use was 8.5 DDDs/1,000 patient-days, which represented 24.9% of the total parenter-
ally administered vancomycin used (8.5/34.2 DDDs/1,000 patient-days). By multivariate analyses, inappropriate continued empirical
vancomycin use was independently associated with the absence of any documented etiological organism (adjusted odds ratio [aOR],
1.60 [95% confidence interval {CI}, 1.06 to 2.41]) and suspected central nervous system (CNS) infections (aHR, 2.33 [95% CI, 1.20 to
4.50]). Higher Charlson’s comorbidity index scores were inversely associated with inappropriate continued empirical vancomycin use
(aHR, 0.90 [95% CI, 0.85 to 0.97]). Inappropriate continued empirical vancomycin use represented 24.9% of the total amount of vanco-
mycin prescribed, which indicates room for improvement.

With the aim of reducing vancomycin resistance, the Centers
for Disease Control and Prevention (CDC) developed cri-

teria for the appropriate use of vancomycin almost 2 decades ago
(1). Despite the presence of these well-established guidelines, it
has been reported that the proportions of inappropriately used
vancomycin range between 20% and 70% (2–7).

Determination of the appropriateness of vancomycin for spe-
cific treatment is unambiguous; it is considered appropriate for
treating beta-lactam-resistant Gram-positive microorganisms,
but it is inappropriate for beta-lactam-susceptible microorgan-
isms unless the patient is severely allergic to beta-lactam antimi-
crobials (1). Determination of the appropriateness of vancomycin
for the prevention of infectious diseases is also unambiguous, be-
cause only prophylaxis for major surgical procedures involving
implantation of prosthetic materials or devices at institutions that
have a high rate of infections caused by methicillin-resistant
Staphylococcus aureus (MRSA) or methicillin-resistant Staphylo-
coccus epidermidis (MRSE) is considered appropriate (1).

It is difficult to determine the appropriateness of empirical
vancomycin use, especially in hospitals with a high prevalence of
MRSA, because poor outcomes have been documented for pa-
tients with MRSA bacteremia for whom appropriate therapy was
delayed (8). Although the Infectious Diseases Society of America
(IDSA) recommends empirical vancomycin use in several circum-
stances for patients with neutropenia (9), continued empirical use
of vancomycin for presumed infections in patients whose culture
results are negative for beta-lactam-resistant Gram-positive mi-
croorganisms is considered inappropriate. In the guidelines of the
CDC and the IDSA, it is strongly recommended that empirical

vancomycin treatment be stopped when available culture results
fail to reveal beta-lactam-resistant Gram-positive bacterial infec-
tions (1, 9); however, it is well known that empirical vancomycin
use is inappropriately continued for a proportion of patients (2, 3,
10, 11).

In our institution, methicillin resistance was noted for 58.3%
and 70.0% of clinical isolates of S. aureus and S. epidermidis, re-
spectively (12). Because of the high prevalence of beta-lactam-
resistant Gram-positive bacteria, vancomycin is frequently
prescribed empirically, especially for critically ill patients. We con-
ducted this study in a university-affiliated hospital in which MRSA
and MRSE are prevalent, to evaluate (i) the amount of inappro-
priately continued empirical vancomycin use as a proportion of
the total amount of vancomycin used and (ii) the risk factors
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associated with the inappropriate continuation of empirical van-
comycin treatment.

MATERIALS AND METHODS
We conducted this retrospective study at Seoul National University Hos-
pital, a 1,600-bed, university-affiliated hospital (Seoul, South Korea), be-
tween January and June 2012. We reviewed the medical records of patients
who had been prescribed at least one dose of parenterally administered
vancomycin during the study period. We considered antimicrobial treat-
ment before knowledge of the culture results, including the antibiogram,
to be empirical. We included only patients who were at least 18 years of
age. Two prescriptions for the same patient that were separated by 8 days
or more were considered independent uses (10).

When empirically prescribed vancomycin treatment was continued
beyond 96 h after initiation without the documentation of clinically sig-
nificant beta-lactam-resistant Gram-positive microorganisms from cul-
ture specimens, in the absence of severe allergy to beta-lactam antimicro-
bials, we defined the continuation as inappropriate, and the amount of
drug used thereafter was counted as inappropriately used. The clinical
significance of culture isolates was assessed by 2 independent infectious
disease specialists. We chose 96 h as the criterion for determining whether
the empirical vancomycin treatment was prescribed continuously because
by 96 h physicians were able to obtain the results of microbiological ex-
aminations carried out when the empirical vancomycin treatment was
first prescribed. We did not determine the appropriateness of empirical
vancomycin use for the first 96 h of treatment. The amount of vancomycin
consumed was recorded as the total grams of drug, converted into defined
daily doses (DDDs) per 1,000 patient-days, in accordance with World
Health Organization recommendations (13).

We compared patients for whom vancomycin treatment was discon-
tinued within 96 h in the absence of documentation of beta-lactam-resis-
tant Gram-positive microorganisms in clinical specimens and those for
whom vancomycin use was continued inappropriately beyond this time.
We identified risk factors associated with the inappropriate continuation
of empirical vancomycin treatment by multiple logistic regression. Pa-
tients who died within 72 h after the initiation of empirical vancomycin
treatment were excluded from the analysis, because discontinuation of
vancomycin use was presumably not intended by the physicians in those
cases.

We collected variables including age, sex, duration of treatment, co-
morbid conditions, presence of neutropenia, azotemia, and/or any re-
tained prostheses or invasive devices at the time of initiation of vancomy-
cin treatment, suspected diagnosis for vancomycin use, intensive care unit
(ICU) admission, admission department (medical or surgical), presenta-
tion with septic shock, consultations with infectious disease physicians
(including the timing and frequency during vancomycin use), antibiotic
treatment history within the previous month, presence of documented
etiological organisms, 30-day mortality rate, length of stay after vancomy-
cin initiation, and 90-day readmission rate. The severity of underlying
conditions was assessed according to Charlson’s comorbidity index score
(14). For patients admitted to the ICU, acute physiology and chronic
health evaluation II (APACHE II) and simplified acute physiology score II
(SAPS II) scores were calculated (15, 16). The medical department in-
cluded the departments of internal medicine, neurology, emergency med-
icine, and rehabilitation medicine. The departments of general surgery,
orthopedic surgery, thoracic surgery, neurosurgery, otorhinolaryngology,
urology, plastic surgery, and obstetrics and gynecology were classified as
the surgical department.

Descriptive results for continuous variables were expressed as median
values and interquartile ranges (IQRs) or as means and standard devia-
tions (SDs), as appropriate. Differences in clinical characteristics were
assessed by using the chi-square test and the Mann-Whitney test for cat-
egorical and continuous variables, respectively. A conditional backward
stepwise logistic regression model was adopted to adjust for confounding
variables and to identify factors associated with inappropriate continued
use of vancomycin. Among the variables representing the severity of the

patients’ condition, only Charlson’s comorbidity index scores were in-
cluded in the multivariate analysis. We considered factors to be statisti-
cally significant when two-tailed P values were �0.05. Data analyses were
performed using SPSS software (version 21.0; SPSS Inc., Chicago, IL).
This study was approved by the institutional review board of Seoul Na-
tional University Hospital.

RESULTS

During the study period, a total of 1,084 prescriptions of one or
more doses of parenterally administered vancomycin were given
to 971 patients. Among the 1,084 prescriptions, 18.5% (201/1,084
prescriptions) were for specific treatment of documented infec-
tions, 16.5% (179/1,084 prescriptions) were prophylactic, and
65.0% (704/1,084 prescriptions) were empirical.

Beta-lactam-resistant Gram-positive microorganisms were
documented for 192 of the 704 empirical prescriptions and were
not documented for the other 512 prescriptions. In the latter
cases, 32 patients (with 32 prescriptions) died within 72 h. We
analyzed the remaining 480 prescriptions to identify risk factors
associated with inappropriate continuation of empirical vanco-
mycin treatment.

Vancomycin use was discontinued within 96 h in 39.0% of
these prescriptions (187/480 prescriptions), but the drug was used
continuously for �96 h in 61.0% (293/480 prescriptions) (Fig. 1).
During the study period, the total amount of parenterally admin-
istered vancomycin prescribed was 34.2 DDDs/1,000 patient-
days. The amounts consumed for specific treatment, prophylaxis,
and empirical treatment were 8.8 DDDs/1,000 patient-days
(25.7%), 3.4 DDDs/1,000 patient-days (10.0%), and 22.0 DDDs/
1,000 patient-days (64.3%), respectively. The amount of inappro-
priately continued empirical vancomycin treatment was 8.5
DDDs/1,000 patient-days (Fig. 1), which represented 24.9% (8.5/
34.2 DDDs/1,000 patient-days) of the total amount of vancomy-
cin used.

The demographic and clinical characteristics of patients for
whom empirical vancomycin treatment was prescribed but beta-
lactam-resistant Gram-positive microorganisms with significance
were not documented in clinical specimens are listed in Table 1.
The median age of the patients was 61 years, and 59.6% were men.
Patients with retained prostheses or devices accounted for nearly
50% of the subjects. The most frequent clinical reason for initia-
tion of vancomycin treatment was pneumonia (90 prescriptions
[18.8%]), followed by intraabdominal infections (81 prescrip-
tions [16.9%]) and central nervous system (CNS) infections (70
prescriptions [14.6%]). Microbiological examinations to identify
etiological organisms were performed for 462 prescriptions
(96.3%), and the proportions with examinations did not differ
between the two groups. Etiological organisms were more fre-
quently identified in the group for which vancomycin use was
appropriately discontinued (P � 0.009). For 41 prescriptions
(8.5%), the patients had received other antibiotics in the 30 days
preceding the vancomycin prescription. An infectious disease spe-
cialist was consulted at least once for 186 prescriptions (40.0%).
The mean time until the first consultation was 1.44 days, and 37
patients received consultations more than once. The time until
consultation was significantly shorter for patients who adequately
discontinued empirical vancomycin therapy (P � 0.005).

By univariate analysis, patients with an underlying liver disease
or azotemia or any prostheses or devices tended to appropriately
discontinue empirical vancomycin therapy. Patients with sus-
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pected CNS infections (70 prescriptions [14.6%]) tended to con-
tinue empirical vancomycin treatment inappropriately, whereas
those with suspected intraabdominal infections (81 prescriptions
[16.9%]) tended to discontinue empirical vancomycin treatment.
Patients who had higher Charlson’s comorbidity index scores or
who were prescriptions to medical departments were more likely
to appropriately discontinue vancomycin treatment. Patients with
documented etiological organisms (137 prescriptions [28.5%])
tended to appropriately discontinue vancomycin therapy. By
multivariate analysis, inappropriate continuation of empirical
vancomycin treatment was independently associated with the ab-
sence of a documented etiological organism (adjusted odds ratio
[aOR], 1.60 [95% confidence interval {CI}, 1.06 to 2.41]) and a
suspected CNS infection (aOR, 2.33 [95% CI, 1.20 to 4.50]).
Higher Charlson’s comorbidity index scores were inversely asso-
ciated with inappropriate vancomycin use (aOR, 0.90 [95% CI,
0.85 to 0.97]) (Table 2).

Thirty-day mortality rates and 90-day readmission rates were
not significantly different for patients for whom empirical vanco-
mycin treatment was discontinued appropriately versus contin-
ued inappropriately after 96 h. Patients for whom empirical van-
comycin treatment was continued inappropriately were admitted
for longer times than were those for whom empirical vancomycin
use was appropriately discontinued (P � 0.001).

DISCUSSION

In this study, we found that the amount of inappropriately con-
tinued empirical vancomycin treatment represented 24.9% (8.5/
34.2 DDDs/1,000 patient-days) of the total amount of prescribed
vancomycin; there is thus room for improvement. The increased
use of vancomycin has been associated with the development of
drug resistance in Enterococcus species and S. aureus. In a meta-
analysis, vancomycin use was associated with a 2.7-fold increased
risk of vancomycin-resistant Enterococcus (VRE) acquisition (17).
An association between increased use of vancomycin and the

emergence of vancomycin-intermediate-resistant S. aureus and
vancomycin-resistant S. aureus has also been reported (18).

The CDC has developed guidelines for the appropriate use of
vancomycin, in order to reduce vancomycin resistance (1). How-
ever, the CDC guidelines offer little guidance regarding the em-
pirical use of vancomycin, particularly with respect to institutions
in which MRSA is endemic. The prevalence of MRSA was lower
when the guidelines were developed, but now it is as high as 30 to
50% in many countries (19). Because of the association between
delayed administration of adequate antibiotic therapy and poor
prognoses for patients with MRSA bacteremia, the empirical use
of vancomycin for suspected Gram-positive bacterial infections
has been considered adequate by some researchers (10, 20). The
initial empirical use of antibiotics with activity against all likely
pathogens for patients with sepsis, severe sepsis, or septic shock is
recommended by the Surviving Sepsis Campaign (21).

Antibiotic de-escalation is strongly recommended to minimize
adverse events and the emergence of resistant microorganisms
(22). Although there has been no randomized controlled trial,
de-escalation after the causative pathogen has been identified is
recommended (23). However, empirical vancomycin administra-
tion is de-escalated for less than 50% of candidates (4, 24). Failure
to follow the recommendation on de-escalation may reflect a lack
of confidence in laboratory results, the possibility of unidentified
pathogens, or the perceived absence of any need for de-escalation.

Factors associated with the inappropriate use of vancomycin
have been evaluated in several studies (2, 10, 11, 25). However,
risk factors for inappropriate continuation of empirical vancomy-
cin treatment are less frequently studied. A study by Junior et al.,
which analyzed inappropriate continuation of vancomycin ther-
apy at 72 h after initiation, found that vancomycin use was con-
tinued due to critical clinical conditions, without the documenta-
tion of Gram-positive organisms, in over 50% of cases and related
factors were age of less than 60 years, non-ICU admission, and the
absence of neutropenia (2). In our study, the absence of docu-

FIG 1 Numbers of prescriptions and amounts of parenterally administered vancomycin prescribed, according to indication. Inappropriate continued empirical
vancomycin use is marked in gray.
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TABLE 1 Demographic and clinical characteristics of patients for whom empirical vancomycin treatment was prescribed and beta-lactam-resistant
Gram-positive microorganisms were not documented in clinical specimens with significance

Characteristics Total
Treatment discontinued
appropriately within 96 h

Treatment continued
inappropriately beyond 96 h P

No. of prescriptions 480 187 293
Age (median [IQR]) (yr) 61 (50–71) 62 (53–72) 60 (48–70) 0.282
Male (no. [%]) 285 (59.6) 106 (56.7) 179 (61.1) 0.338

Comorbid conditions (no. [%])
Diabetic mellitus 108 (20.3) 47 (22.6) 61 (18.9) 0.270
Chronic liver disease 98 (20.4) 48 (25.7) 50 (17.1) 0.023
Chronic lung disease 27 (5.6) 9 (4.8) 18 (6.1) 0.685
Congestive heart failure or myocardial infarction 45 (9.4) 22 (11.8) 23 (7.8) 0.151
Cerebrovascular disease 56 (11.7) 18 (6.1) 38 (7.9) 0.266
Solid malignancy 192 (40.0) 79 (42.2) 113 (38.6) 0.422
Hematological malignancy 92 (19.2) 33 (17.6) 59 (20.1) 0.499
Connective tissue disease 24 (5.0) 13 (7.0) 11 (3.8) 0.135
Azotemia 117 (24.4) 61 (32.6) 56 (19.1) 0.001
Neutropenia 81 (16.9) 29 (15.5) 52 (17.7) 0.523

Prostheses or devices (no. [%])
Any prostheses or devices 234 (48.8) 102 (54.5) 132 (45.1) 0.042
Central venous catheters 158 (32.9) 70 (37.4) 88 (30.0) 0.093
Cardiac devices 22 (4.6) 11 (5.9) 11 (3.8) 0.277
Bone and joint devices 33 (6.9) 13 (7.0) 20 (6.8) 0.958
Cerebrospinal fluid space devices 17 (3.5) 4 (2.1) 13 (4.4) 0.215
Artificial vascular grafts 9 (1.9) 6 (3.2) 3 (1.0) 0.085
Other prostheses or devicesa 10 (2.1) 4 (2.1) 6 (2.0)

Suspected site of infection (no. [%])
Pneumonia 90 (18.8) 34 (18.2) 56 (19.1) 0.799
Intraabdominal infection 81 (16.9) 42 (22.5) 39 (13.3) 0.009
CNS infection 70 (14.6) 13 (7.0) 57 (19.5) �0.001
Skin and soft tissue infection 54 (11.3) 17 (9.1) 37 (12.6) 0.232
Cardiovascular infection 39 (8.1) 17 (9.1) 22 (7.5) 0.536
Catheter-related infection 29 (6.0) 11 (5.9) 18 (6.1) 0.907
Bone and joint infection 27 (5.6) 11 (5.9) 16 (5.5) 0.845
Urinary tract infection 5 (1.0) 3 (1.6) 2 (0.7) 0.382
Other infectionb 17 (3.5) 5 (2.7) 12 (4.1) 0.411
Unknown 68 (14.2) 34 (18.2) 34 (11.6) 0.044

Admission department (no. [%]) 0.009
Medical 345 (71.9) 147 (78.6) 198 (67.6)
Surgical 135 (28.1) 40 (21.4) 95 (32.4)

Severity measures
Charlson’s comorbidity index (median [IQR]) 3 (2–6) 4 (2–6) 2 (2–5) �0.001
ICU admission (no. [%]) 98 (20.4) 39 (20.9) 59 (20.1) 0.849

APACHE II score (median [IQR]) 28 (19–32) 28 (20–31) 28 (17.25–33) 0.586
SAPS II score (median [IQR]) 39 (29–50) 39 (30–48) 38 (27.50–52) 0.872

Septic shock (no. [%]) 23 (4.8) 16 (8.6) 7 (2.4) 0.002

Microbiological testing before vancomycin
prescription (no. [%])

462 (96.3) 180 (96.3) 282 (96.2) 0.995

Absence of documented etiological organism
(no. [%])

343 (71.5) 121 (64.7) 222 (75.8) 0.009

Prior antibiotic therapy within 30 days (no. [%]) 41 (8.5) 13 (7.0) 28 (9.6) 0.319

Infectious disease specialist consultations
No. (%) with consultations 186 (40.0) 76 (42.0) 110 (38.7) 0.483
Time until consultation (mean � SD) (days) 1.44 � 1.547 1.00 � 1.113 1.75 � 1.727 0.005
Frequency of consultations (mean � SD) (no.

during treatment period)
1.21 � 0.434 1.08 � 0.271 1.30 � 0.499 0.182

Admission duration after vancomycin prescription
(median [IQR]) (days)

19.48 (10.61–33.72) 14.52 (5.76–31.35) 21.56 (13.47–36.66) �0.001

Death (no. [%]) 69 (14.4) 31 (16.6) 38 (13.0)) 0.272
Readmission within 90 days (no. [%]) 131 (27.3) 54 (28.9) 77 (26.3) 0.533
a Six continuous ambulatory peritoneal dialysis catheters, 1 epidural pain control device, 2 nasal prostheses, and 1 ureteral stent.
b One epiglottitis case, 6 mediastinitis cases, 5 ocular infections, 2 perianal infections, 1 postauricular abscess, 1 submandibular abscess, and 1 skull base osteomyelitis case.
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TABLE 2 Summary of logistic regression analyses of factors associated with inappropriate continued use of empirical vancomycin beyond 96 h

Factor

Univariate analysisa Multivariate analysis

OR (95% CI) P aOR (95% CI) P

Age (per 10-yr increase) 0.92 (0.81–1.03) 0.14

Gender
Female 1.00
Male 1.20 (0.83–1.74) 0.34

Comorbidities
None 1.00
Diabetic mellitus 0.78 (0.51–1.21) 0.27
Chronic liver disease 0.60 (0.38–0.93) 0.02
Chronic lung disease 1.30 (0.57–2.95) 0.54
Congestive heart failure or myocardial infarction 0.64 (0.35–1.18) 0.15
Cerebrovascular disease 1.40 (0.77–2.53) 0.27
Solid malignancy 0.86 (0.59–1.25) 0.42
Hematological malignancy 1.18 (0.73–1.89) 0.50
Any malignancyb 0.98 (0.68–1.42) 0.90
Connective tissue disease 0.52 (0.23–1.19) 0.12
Azotemia 0.49 (0.32–0.74) �0.001
Neutropenia 1.18 (0.72–1.93) 0.52

Any prostheses or devices 0.68 (0.47–0.99) 0.04 0.68 (0.46–1.01) 0.053

Suspected site of infection
Pneumonia 1.06 (0.66–1.71) 0.80
Intraabdominal infection 0.53 (0.33–0.86) 0.01
CNS infection 3.23 (1.72–6.09) �0.001 2.33 (1.20–4.50) 0.012
Skin and soft tissue infection 1.45 (0.79–2.65) 0.23
Cardiovascular infection 0.81 (0.42–1.57) 0.54
Catheter-related infection 1.05 (0.48–2.27) 0.91
Bone and joint infection 0.92 (0.42–2.04) 0.85
Urinary tract infection 0.42 (0.07–2.55) 0.38
Unknown 0.59 (0.35–0.99) 0.41

Admission department 0.04
Medical department 1.00
Surgical department 1.76 (1.15–2.70) 0.01

Ward
General ward 1.00
ICU 0.96 (0.61–1.51) 0.85

Severity of the infection
None 1.00
Septic shock 0.26 (0.11–0.65) �0.001

Severity scores
Charlson’s score 0.89 (0.84–0.95) �0.001 0.90 (0.85–0.97) 0.004
APACHE II score 1.01 (0.97–1.05) 0.70
SAPS II score 1.00 (0.97–1.02) 0.82

Prior antibiotic therapy within 30 days
None 1.00
Prior antibiotic therapy 1.41 (0.71–2.81) 0.32

Infectious disease specialist consultation
Consultation with specialist 1.00
No consultation with specialist 1.14 (0.78–1.66) 0.50

Microbiological testing
None 1.00
Cultures performed 1.00 (0.38–2.62) 1.00

Results of microbiological tests
Documented etiological organism 1.00
Undocumented 1.65 (1.11–2.46) 0.01 1.60 (1.06–2.41) 0.027

a OR, odds ratio; aOR, adjusted odds ratio.
b Includes both solid malignancies and hematological malignancies.
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mented etiological organisms, suspected CNS infection, and lower
severity of comorbid conditions were independent risk factors for
inappropriate continuation of empirical vancomycin treatment.

Physicians tend to discontinue empirical vancomycin treat-
ment when the etiological organism is identified and is susceptible
to other antibiotics. However, they are reluctant to do so when the
etiological organism is not identified (23). De-escalation of em-
pirical treatment with broad-spectrum antibiotics is recom-
mended when the causative pathogen has been identified (21).
However, there are no specific recommendations for de-escala-
tion when the causative pathogen has not been detected, and fur-
ther research is warranted to investigate the benefits of de-escala-
tion in such situations. We noted in this study that physicians
tended to continue empirical vancomycin use inappropriately for
patients with suspected CNS infections, especially postneurosur-
gical patients, who accounted for 67.1%. Physicians may be reluc-
tant to discontinue vancomycin therapy considering the potential
sequelae of CNS infections if they are insufficiently managed.

Interestingly, patients with higher Charlson’s scores tended to
have vancomycin use discontinued more appropriately than did
patients with lower scores. The severity of infection, represented
by septic shock, showed the same tendency, which is in contrast to
the report that inappropriate empirical vancomycin prescriptions
were more frequent for patients who were not admitted to the
ICU, compared with those who were admitted to the ICU (2).
Although we are unable to account for this, we think there is a
possibility that patients with more-severe infections are likely to
be more thoroughly evaluated to seek definitive therapy, rather
than continuing empirical vancomycin treatment in the absence
of any definite benefit.

It is difficult to dissuade physicians from prescribing vancomy-
cin empirically for critically ill patients in a hospital with a high
prevalence of MRSA or MRSE. Some interventions to increase the
appropriateness of continued empirical vancomycin use at 72 to
96 h would be sensible and helpful in reducing the amount of
vancomycin prescribed, considering that inappropriately contin-
ued vancomycin use makes up one-quarter of the vancomycin
prescribed. The safety of vancomycin discontinuation in the ab-
sence of documented MRSA has been suggested by multiple stud-
ies (26, 27), and Hamilton et al. showed that a continuation form
at 72 h was effective in reducing inappropriately continued van-
comycin use (24). In cases of suspected ventilator-associated
pneumonia, antibiotic discontinuation strategies based on clinical
criteria were successful in safely reducing antibiotic treatment du-
ration (28, 29). However, only studies of a quasi-experimental
design, providing low-quality evidence, have been reported to
date, and further studies with high quality are needed.

Our study has several limitations. First, we focused only on
evaluating the appropriateness of continued empirical vancomy-
cin use, and we did not determine the overall appropriateness of
vancomycin treatment. We did not determine the appropriate-
ness of the empirical vancomycin use for the first 96 h after the
initiation of treatment because that could be ambiguous in hospi-
tals in which MRSA is prevalent. Second, the 96-hour window
might have reduced the proportion of inappropriately prescribed
vancomycin, in comparison with the 72-hour window in preced-
ing studies. Third, due to the retrospective nature of this study,
there might have been unidentified confounding factors for the
inappropriate continued use of vancomycin. In conclusion, inap-
propriate continued empirical vancomycin use represented

24.9% of the total amount of vancomycin used and was indepen-
dently associated with the absence of documented etiological or-
ganisms, suspected CNS infections, and lower severity of comor-
bid conditions.
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