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Staphylococcus aureus is a major human patho-
gen, causing a multitude of moderately severe to 
serious and frequently fatal hospital-associated 
infections around the world [1]. Additionally, 
it is a premier source of community associated 
skin and soft tissue infections [2]. It is mostly 
known for causing infections in hospital-
ized, predisposed patients such as the elderly, 
immunocompromised or those undergoing sur-
gery. Among those, infections of the respiratory 
tract, abscesses and bacteremia are particularly 
frequent and may develop into extremely dan-
gerous and life-threatening diseases such as 
necrotizing pneumonia or necrotizing fasciitis. 
Treatment is often complicated by the fact that 
many S. aureus strains carry multiple antibiotic 
resistance determinants [3]. The most notori-
ous are those conferring resistance to methi-
cillin and other b-lactam antibiotics, known 
as methicillin-resistant S.  aureus (MRSA). 
In many countries, most hospital associated 
S.  aureus strains are resistant to methicillin, 
with MRSA rates exceeding 50% [4]. 

Many hospitals and countries have initiated 
MRSA control measures to limit the spread of 
MRSA in hospitals and ascertain fast analysis 
of antibiotic resistance patterns in infecting 
strains to direct physicians to appropriate anti-
biotic therapy. Such measures are based on the 
assumption that cases of MRSA are clinically 
more complicated, in that they are associated 
with a worse clinical outcome than those caused 
by methicillin-susceptible S. aureus (MSSA). 
However, studies that have investigated the 

correlation between methicillin resistance in 
S. aureus and clinical outcome have reported 
conflicting results [5–8]. This may be owing 
to smaller sample sizes or the fact that often 
only one infection type was investigated, such 
as pneumonia [9]. Furthermore, one major rea-
son underlying those discrepancies may be the 
pronounced global clonality of MRSA strains: 
usually, one or only a few MRSA clones are 
endemic in a given geographical region [10]. 
Thus, results of a geographically limited study 
are naturally influenced by the properties of 
the MRSA clones present in that location, such 
as relative virulence or level of resistance to 
methicillin.

In the present study by Hanberger et al. [11], 
the authors evaluated a large cohort of patients 
(13,796) from an extended and geographically 
diverse array of hospitals (1265 from 75 coun-
tries). Their analysis is based on the 1‑day point-
prevalence EPIC II study, which showed that 
approximately 51% of patients were infected, 
20.5% of them with S. aureus, with an MRSA 
rate of approximately 50% [12]. The main goal 
of the Hanberger et  al. study was to evalu-
ate whether there are clinical characteristics 
distinguishing MRSA from MSSA infection. 

The authors note that there were considerable 
geographical variations in MRSA rates when 
infections were grouped by continent of ori-
gin. MRSA rates were especially high in North 
America and Asia, which is in accordance with 
other studies. They were also high in Africa, 
but this may not be significant owing to the low 
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number of cases from Africa that were investi-
gated. They were quite low in western Europe; 
one may speculate whether this is owing to the 
rigid MRSA control measures in place at least 
in some European countries.

Not surprisingly, and in accordance with 
common observations, the main site of MRSA 
infection was the respiratory tract and MRSA 
patients were more likely to be admitted from 
the hospital ward than from the emergency 
department. Furthermore, antibiotic therapy on 
the study day was appropriate in 81.4% of cases 
for MRSA and 87.9% for MSSA, reflecting that 
an unrecognized methicillin resistance status 
leads to increased probability of inappropriate 
antibiotic therapy.

Importantly, it was found that mortality 
rates were significantly higher among MRSA 
than MSSA patients (in the intensive-care unit 
[ICU], 29.1 vs 20.5%; p < 0.01; in the hospi-
tal, 36.4 vs 27%; p < 0.01). Differences were 
even more pronounced in western Europe (in 
the ICU, 29.4 vs 16.7%; p < 0.001; in the hos-
pital, 39.3 vs 22.8%; p < 0.001), while case 
numbers were too low to give significant results 
for other continents. Upon multivariate logistic 
regression analysis, MRSA was associated with a 
higher mortality risk in hospitals. Furthermore, 
in the ICU, MRSA patients more frequently 
had underlying comorbid conditions, such as 
cancer or chronic renal failure, compared with 
MSSA patients.

Conclusion & future perspective
The clear strength of the Hanberger et al. study 
is its large sample size, giving reliable informa-
tion on the correlation of methicillin resistance 
with increased mortality when analyzed on aver-
age in a large number of countries, despite its 

focus on western Europe. However, given that 
different MRSA clones with different charac-
teristics dominate in specific geographical loca-
tions, the situation in such locations may dif-
fer. This may explain, in addition to the small 
sample sizes of many other studies, why results 
were divergent in more geographically limited 
studies and especially those not predominantly 
investigating the situation in western Europe. 

The authors also stress that one limitation 
of their study was the lack of discrimination 
between community and healthcare-associated 
MRSA infections. In their study, MSSA domi-
nated in patients admitted from the emergency 
department, but this situation may be different 
in countries that have reported a high rate of 
community-associated MRSA infections, such 
as the USA [2].

Most notably, the f indings of the 
Hanberger et al. study underscore the need for 
testing of methicillin resistance upon hospital 
admission as well as stringent measures to con-
trol the spread of MRSA. It is a well-known 
fact that in countries that have introduced 
stringent MRSA control measures, such as The 
Netherlands, MRSA rates are exceptionally low 
[13]. Some countries with high MRSA rates have 
recently introduced such measures, for example 
France [14], and it will be of great interest to fol-
low the development of MRSA infection rates 
in those locations.

Finally, it needs to be stressed that a conclu-
sion such as “MRSA are associated with higher 
mortality rates than MSSA” is easily misun-
derstood as “MRSA are more virulent than 
MSSA”. The latter is a purely microbiological 
assessment and not a conclusion to be drawn 
from this exclusively clinical study. The investi-
gation of virulence factors underlying epidemic 

Executive summary

Objective
�� To assess whether there is a correlation between methicillin-resistant strains of Staphylococcus aureus and clinical outcome, such as 

increased mortality.

Methods
�� Analysis of demographic, physiological, bacteriological and therapeutic data in a cohort of 13,796 adults from 1265 intensive-care 

units and 75 countries.

Results
�� Methicillin-resistant S. aureus infections in the intensive-care unit are associated with a 50% higher mortality risk than methicillin-

susceptible S. aureus infections.
�� Methicillin-resistant S. aureus infections are associated with underlying comorbid conditions more frequently than 

methicillin-susceptible S. aureus.

Conclusion
�� Active surveillance for methicillin-resistant S. aureus and standard infection prevention measures are encouraged, particularly in 

critically ill patients.
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outbreaks of particular MRSA strains is an 
important task of current MRSA research that 
is needed to complement clinical studies such 
as the Hanberger et al. study.
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