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Abstract
Aim: Worldwide, an estimated 2 billion healthy people carry Staphylococcus aureus (SA) and of these, up to 53 million
are thought to carry methicillin-resistant SA (MRSA). MRSA bacteremia patients are more critical to manage and timely
introduction of antibiotics is life-saving. The aim of the study was to elucidate the prevalence of MRSA bacteremia in
different units of Teaching Hospital, Anuradhapura (THA), Sri Lanka and assess the clinical characteristics and associated
mortality related to timely introduction of vancomycin therapy.
Materials and Methods: The data on MRSA bacteremia which were obtained from THA, for the period of March 2012
to December 2013 were statically analyzed emphasizing the unit-wise prevalence, severity, and comorbidity and timely
introduction of vancomycin therapy.
Results: The laboratory records of total 13,260 blood cultures were analyzed. Of those, MRSA bacteremia was detected in 61 cultures
(9.3%). The highest prevalence of MRSA bacteremia was observed in the nephrology unit. The survival rate of the patients when
the vancomycin therapy started before 24 h of receiving the blood culture report was 94.9% and in the instances of the treatment
started after 24 h of blood culture report, the survival rate decreased down to 50%. High Pitt Bacteraemia score (PBS) (p<0.05)
and initiation of vancomycin therapy after 24 h following the receipt of blood culture report (p<0.05) independently affected the
MRSA bacteremic patient’s 7th day mortality. Having comorbidities have not shown significant impact on 7th day mortality.
Conclusion: The start of vancomycin therapy as earlier as possible following arrival of antibacterial susceptibility test
reduces the likelihood of mortality.
Keywords: MRSA bacteremia, timing of vancomycin, severity.
Introduction

Worldwide, an estimated two billion healthy
p eople carry Staphylococcus aureus (SA) and of
these, up to 53 million are thought to carry methicillin-resistant SA (MRSA). SA is a feared pathogen
because it causes severe infections and spread by metastatic foci. SA commonly colonizes the nostrils, skin,
perineum, respiratory tract, open wounds, and urinary
tract which serves potential sites for infection [1,2].
The multidrug-resistant strains of SA have been isolated. In general, the fatality rates of MRSA infections
range from 20% to 50% [2,3].
Over the past decades, the incidence of SA bacteremia in hospitals and in community has significantly
increased [1]. SA has become the leading cause of
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hospital-acquired bacteremia, particularly in the intensive care units (ICUs) where nosocomial bacteremia
is one of the leading causes of death. With emergence
of MRSA, it has received even more attention because
MRSA bacteremia causes high morbidity and mortality. Over the past 3 decades, numerous outbreaks of
MRSA bacteremia have been reported in hospitals
in South Asia including Sri Lanka [4]. The therapeutic options are limited to the use of glycopeptide and
linezolid in treating MRSA bacteremia [2,5,6].
This study was conducted to assess the therapeutic outcome of vancomycin treatment depending on the
time-point of its introduction after obtaining blood culture reports. Unit-wise prevalence of MRSA at Teaching
Hospital, Anuradhapura (THA), severity and comorbidity related to MRSA bacteremia was analyzed to indicate possible modes of transmission and reservoirs.
Materials and Methods
Ethical approval

The ethical clearance for this study was obtained
from Faculty of Medicine and Allied Sciences,
Rajarata University of Sri Lanka.
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Sample collection and isolation of MRSA from positive blood cultures

This work was carried out at the THA, Sri Lanka.
THA is an approximately 1839 bed tertiary care medical facility consisting of a University Professorial
Teaching Unit; located in Anuradhapura, North
Central Province of Sri Lanka. The hospital serves to
a population of 1.2 million in the North Central province having 106,032 admissions in 2011, and in 2012,
the hospital received 110,021 admissions [7]. Here,
we analyzed the microbiology laboratory records
and bed head tickets (BHT) of SA and MRSA bacteremia patients admitted to THA from March 2012 to
December 2013. All the clinical investigations have
been done by a consultant physician and microbiological investigations have been conducted under the
direct observation of the consultant microbiologist at
THA.
Microbiological investigations have been conducted using the BacTec® 3D automated blood culture
machine and the disc diffusion test has been performed
according to MRSA susceptibility panel of antimicrobials including vancomycin susceptibility [8]. Cases
of culture-proven SA infection with bacteremia were
enrolled in the study using the information obtained
from BHT and laboratory records. Admission books
and record room data were used to locate the unit of
patient’s admission. Mortality was calculated according to postmortem reports.

Statistical analysis

The data were double checked and transported
to SAS 9.1 (2005 New Jersey, USA) for statistical
analysis [11]. Demographic data were in measures of
central tendency. The Chi-squared test was performed
to assess the factors associated with survival and mortality following after 7th day of MRSA bacteremia.
Results

A total sample of 13,260 blood cultures were
investigated for possible bacteremia obtained from the
patients admitted to THA. Of those, 1352 blood cultures were identified as bacteremia and the presence
of SA bacteremia was detected in 655. Out of 655
cultures, 61 (9.3%) indicated the presence of MRSA.
It was further calculated that 0.28 MRSA bacteremia
incidents per 1000 admissions.
The highest prevalence (52.4%) of MRSA bacteremia was observed among the people who aged
>60 years (Figure-1).
Furthermore, it was detected more commonly in
males (67.3%) than the females (32.7%). Nephrology
unit, orthopedic unit, and ICUs hosted comparatively higher MRSA bacteremia cases accounting for
15 (24.6%), 14 (23%), and 13 (21.3%), respectively
(Figure-2). The average period of hospitalization of a
MRSA bacteremia patient was 26.2±6.4 days.

MRSA bacteremia prevalence and timing of antiMRSA therapy

The prevalence of MRSA bacteremia rates was
calculated in different units including ICUs. Since vancomycin is prescribed as a main anti-MRSA treatment
timing between vancomycin susceptibility results and
initiation of vancomycin therapy was calculated.
Assessment of severity and outcome following MRSA
bacteremia

Severity of bacteremia was assessed using
Pitt Bacteraemia score (PBS) [9], and comorbidity was evaluated using Charlson comorbidity (CC)
index [10]. Clinical evolution was classified as a cure
when the clinical manifestations disappeared and the
cultures became negative and as failure when there
was persistence of the clinical manifestations, persistence of positive cultures, or evidence of death due
to the MRSA bacteremia. Death was considered to be
due to the MRSA bacteremia when at least 1 of the
following criteria was satisfied: A culture positive for
MRSA from a sample obtained at the time of death
(hemoculture), persistent septicemic symptoms, or
occurrence of death without any explanation within
the first 7 days after the diagnosis of MRSA bacteremia. Deaths that did not satisfy one of these criteria
were considered to be a consequence of the patient’s
underlying disease. The follow-up period was from
the diagnosis of bacteremia (the point where the positive results for MRSA on hemoculture) until cure or
death.
International Journal of One Health, EISSN: 2455-8931

Figure-1: Age-wise distribution of methicillin-resistant
Staphylococcus aureus bacteremia.

Figure-2:
Prevalence
of
methicillin-resistant
Staphylococcus aureus bacteremia according to unit of
patient’s admission.
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When the risk factors for acquisition of MRSA
bacteremia is considered; 26 (40%) were with peripheral cannula; 16 (42.6%) were on peritoneal dialysis;
16 (26.2%) were with a urinary catheter; 4 (6.5%)
were with A-V shunts; 6 (9.8%) were with intubation.
Furthermore, 10 (16.4%) were undergone previous
surgeries and 5 (8.2%) were following chemotherapy.
10 (16.4%) were associated with polytrauma. With
respect to comorbidities in MRSA bacteremia, the CC
index was 4.8±1.3 and the severity of MRSA infection, PITTS score, was 8.3±1.5. Fever (80.8%) and
local signs (78.8%) were the most common clinical
manifestations.
At the time of receiving the positive results of
blood cultures, 49 were on third-generation cephalosporin; 5 were on cloxacillin, and another 5 were on
co-amoxiclav. Only 2 patients had been kept without
antibiotics. After detecting MRSA in blood culture,
the antibiotic administered was changed to glycopeptide in all the patients.
39 patients were changed into vancomycin
within 24 h of obtaining the results (Group 1). Further
10 patients were changed into vancomycin after 24 h
of receiving blood culture results (Group 2). Seven
patients were died within the 1st week (7th day mortality) of positive blood culture report as a consequence
of septicemia (Table-1).
Remaining 12 patients were on teicoplanin and
only one patient died within the 1st week of positive
blood culture (Table-1). 7th day mortality following
MRSA bacteremia was 24.5% and is significantly
high compared to 7th day mortality following SA bacteremia (0% mortality). Further, 7th day mortality was
significantly high (p=0.03, Fisher’s exact test) among
patients with vancomycin therapy compared to teicoplanin therapy (Table-1).
Since mortality was high in vancomycin-treated
category, further analysis was done to assess contributory factors which influence the mortality. Following
on or before 24 h of initiation of vancomycin treatment (Group 1), there were 37 survivors after day 7
and only 2 died as consequences of MRSA bacteremia. Following after 24 h in initiation of vancomycin
treatment (Group 2), there were 2 survivors while 8
died as consequences of MRSA bacteremia (Table-2).
When the factors individually considered, initiation of
vancomycin treatment >24 h of blood culture positivity was significantly contributed to 7th day mortality
(χ2=27.4; p=0.0002). The severity of MRSA infection (PITTS score; less severe: <4 and severe: >4)
and having comorbidities (using CC index) was

not significantly associated with 7th day mortality
(Table-2).
7th day mortality of MRSA bacteremia was further
analyzed using logistic regression of similar parameters
(comorbidities, severity of infection, and timely introduction of vancomycin). High PITTS score (p<0.05)
and initiation of vancomycin therapy after 24 h of receiving blood culture report (p<0.05) were independently
affected the MRSA bacteremia patient’s 7th day mortality. Having comorbidities (CC index) did not show a significant impact on 7th day mortality (p>0.05; Table‑2).
The interactions between two independently significant
factors (PITTS score and timely introduction of vancomycin treatment) were not significant.
Discussion

During the last 3 decades, the epidemiology and
the nature of MRSA bacteremia have been analyzed
in several studies [12-15]. However, the therapeutic
outcome and the importance of timely introduction
of vancomycin therapy need to be widely studied
because that is lifesaving.
In our study, the percentage of MRSA bacteremia out of SA bacteremia was 9.3%. Meantime, some
of the European countries have shown a wide range
of MRSA bacteremia proportions (0% in Iceland to
52.4% in Malta) and a few countries such as France,
the UK, and Slovenia have demonstrated a decline
in MRSA bacteremia rates over recent years due to
the implementation of multifaceted prevention programs [16]. Therefore, compared to other countries,
THA, Sri Lanka shows a comparatively low prevalence of MRSA bacteremia.
According to our results, 4.5% had MRSA bacteremia out of the total cases of bacteremia. Hospitalacquired MRSA (HAMRSA) bacteremia was 3.03%.
In 2003, one of the studies conducted at Male Surgical
Unit, National Hospital, Colombo, Sri Lanka; found
that 6% prevalence of HAMRSA bacteremia [17].
This would be due the fact that surgical units are prone
to acquire MRSA.
The highest number (24.6%) of MRSA bacteremia was found in nephrology unit and that would be
due to the large number of dialysis patients resulting
from chronic kidney disease of unknown epidemic
which prevails in the north central province. In 2005,
dialysis patients in the USA accounted for 15.4% of
all invasive MRSA infections [18]. Introduction of
peritoneal dialysis catheter and arteriovenous line
has significantly increased the likelihood of acquiring
MRSA bacteremia. Although these procedures were

Table-1: Treatment outcome of vancomycin and teicoplanin regarding 7th day mortality and survival rate.
Anti‑MRSA antibiotics
Vancomycin
Teicoplanin

Number treated
n=61 (%)

Number of survivors after day 7
n=45 (%)

Number of deaths before day 7
n=15 (%)

49 (80.3)
12 (19.7)

39 (75.5)
12 (24.5)

10 (20.4)
1 (8.3)

MRSA=Methicillin‑resistant Staphylococcus aureus
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Table-2: Effect of timely initiation of vancomycin therapy, CC index, and PITTS score on 7th day mortality and survival
rates of patients with MRSA bacteremia.
Parameter
Time from first blood culture to vancomycin
<24 h (Group 1)
>24 h (Group 2)
PBS
<4
>4
CC index
Without comorbidities
With comorbidities

Number of survivors
and percentage

Number of deaths
and percentage

χ² value

p value

37 (94.9)
2 (20)

2 (4.1)
8 (80)

27.4

0.0002*

23 (79.3)
16 (75)

6 (20.7)
4 (25)

0.50

0.47

20 (80)
19 (79.1)

5 (20)
5 (18.9)

0.12

0.72

*p<0.05 considered as significant. MRSA=Methicillin‑resistant Staphylococcus aureus, CC=Charlson comorbidity,
PBS=Pitt Bacteraemia score

routinely done under sterile conditions, adherence to
standard precautions, and assessment of sterility need
to be done periodically [15].
In our study, the 7th day mortality following
SA bacteremia was zero and MRSA bacteremia was
13.1%. A study conducted in Middle-East, Saudi
Arabia, at a tertiary care hospital showed 36.4% mortality of the patients with MRSA bacteremia [19]. In
South-East Asian countries, the mortality rate associated with serious SA infection was high as much as
50% [20]. The relative low 7th day mortality in THA
would be mainly due to early detection and implementation of appropriate therapeutic options such as antiMRSA antimicrobials and supportive therapy, on time.
The low 7th day mortality of MRSA bacteremia
was observed in the patients who received vancomycin treatment on or before 24 h of blood culture
antibiotic susceptibility test report. This signifies the
golden hour of initiation of vancomycin on MRSA
bacteremia. The delay in introduction of vancomycin
(starting after 24 h) has significantly increased the
mortality. When considering vancomycin susceptibility; all strains were sensitive to vancomycin. Still, the
vancomycin-resistant and intermediate resistance SA
is not documented and vancomycin use as main antiMRSA treatment modality in Sri Lanka.
The clinicians of THA seem reluctant to prescribe
vancomycin as the first-line therapy to treat MRSA
bacteremia because of vancomycin having a potential
nephrotoxic effect, which further relates to the high
prevalence of chronic kidney disease in north central
province. In addition, having a significant delay of
reaching the blood culture report from microbiology
laboratory to ward settings would remarkably affects
the 7th day mortality rate. Even Sri Lanka comprises
an advanced health-care setup, this scenario is quite
common as other third world countries.
The highest mortality was observed in patients
who were on vancomycin compared to teicoplanin.
There are no reports in literature that allow us to contrast
this effect. Further studies will be required to confirm
the clinical relevance of this finding. Recent studies
have shown suboptimal results in the treatment for
bacteremia and endocarditis using vancomycin [21].
International Journal of One Health, EISSN: 2455-8931

The reason for these findings has not been clarified
yet. Other studies attribute this poorer effect of vancomycin to its use of treating the patients with more
grave disease and worse prognosis [22].
On logistic model, the low PITTS score (mild
infection) has significantly influenced the 7th day
survival of MRSA bacteremia patients. Further,
Chi‑squared test showed timely start of vancomycin
treatment has significant influence on 7th day mortality following MRSA bacteremia; however, the PITTS
score did not influence significantly. The outcome
variation between logistic regression and Chi-square
test would be due to the effects of sample size. The CC
index did not significantly influence the 7th day mortality of MRSA bacteremia patients in either Chi-square
of logistic regression model because of comorbidity
would be mostly associated with 30th day mortality.
Conclusion

We conclude that the start of vancomycin therapy within 24 h of receiving blood culture reports is
significantly useful to reduce the mortality of MRSA
bacteremia patients. In the future, conducting a largescale prospective study of timing, the vancomycin
treatment on MRSA bacteremia will be important to
elucidate the fact.
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