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Abstract The aim of this study was to evaluate retrospective-
ly the performance of the Xpert MRSA assay in routine prac-
tice and its current use in the intensive care unit (ICU) setting
of our hospital, since a pre-emptive isolation strategy has been
applied. A total of 6473 patients were routinely screened with
ESwab for methicillin-resistant Staphylococcus aureus
(MRSA) using three generations of rapid real-time polymer-
ase chain reaction (PCR) (Cepheid GeneXpert) over three
consecutive periods of time. Performance was evaluated using
broth enrichment culture as the reference method. Our results
show that the last generation of Xpert MRSA (NxG) assay is
more specific (99.2% vs. 97.9%) but not more sensitive
(77.8% vs. 86.9%) than the third generation. Considering the
low prevalence of MRSA in our hospital, we obtained an
overall low positive predictive value. In conclusion, it remains
difficult to abandon the reference method in routine practice
considering the possible implications of an erroneous MRSA
result in the ICU.

Introduction

The implementation and follow-up of preventive measures
against methicillin-resistant Staphylococcus aureus (MRSA)
in healthcare facilities is brain teasing. It needs to consider
continually changing local epidemiology like the prevalence

of MRSA, the incidence of infections, the competing effect of
standard control measures and the likelihood of transmission
in the concerned setting [1]. In addition, the performance of
available commercial tests for screening purposes evolves
constantly, which makes decision-making even more difficult.
Our institution is a 1900-bed tertiary care university hospital
with 106 intensive care unit (ICU) beds. Apart from pre-
surgical screening on cardiac surgery, the Xpert MRSA assay
is used for screening of high-risk patients on arrival in the
ICU. Patients considered at high risk in our hospital are those
transferred from another hospital or healthcare centre with a
minimal stay of 48 h, inpatients hospitalised for at least
3 weeks who are transferred to the ICU for upgrading of care,
farmers and veterinarians, patients working in the healthcare
sector, patients with a history of MRSA and roommates of
MRSA patients. Based on our ICUMRSA prevention strategy
(Fig. 1), these patients are pre-emptively isolated until a neg-
ative molecular result is obtained. The aim of this study was to
evaluate the performance of the Cepheid Xpert MRSA assay
in routine practice (high-risk ICU patients and cardiac pre-
surgical patients) in order to evaluate the effect of this perfor-
mance on our MRSA prevention strategy in the ICU setting.

Materials and methods

This is a retrospective data analysis. In total, 6473 patients, of
which 3703 were ICU patients and 2770 were pre-surgical
patients, were screened for MRSA using rapid real-time poly-
merase chain reaction (PCR) (Cepheid GeneXpert). Three
versions of Xpert MRSA were used in three consecutive pe-
riods (see Table 1). Pooled ESwabs (Amies ESwab, Copan,
Brescia, Italy) (nose and perineum) were used as the screening
specimen for ICU patients, while nose ESwabs were used for
pre-surgical patients. For each patient, only the first test was
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taken into account in this data analysis. The laboratory proce-
dure implies an MRSA screening with broth-enriched culture
(18–24 h incubation; Tryptic Soy Broth) and direct inocula-
tion on chromID MRSA (bioMérieux, Marcy-l’Étoile,
France). chromID MRSAwas incubated for 48 h in ambient
conditions at 37 °C. Since no difference in performance was
observed in our data between pooled ESwabs and nose
ESwabs, the global sensitivity, specificity, positive predictive

value (PPV) and negative predictive value (NPV) for the three
generations of Xpert MRSA were determined using broth-
enriched culture as the reference method. The Chi-square test
was used for statistical analysis (MedCalc software, version
16.8.4, p-values <0.01 were considered significant). MRSA
prevalence over the three time periods was determined in the
two subgroups (high-risk ICU patients/pre-surgical patients)
based on the reference method.

Results and discussion

Since prevalence has no impact on the sensitivity and specificity
of an assay, we calculated the global sensitivity and specificity
for all patients tested (6473 patients), while the PPV, NPV and
the prevalence for MRSA is only given for the ICU group (3703
patients). Our results (see Table 1) show significant evolution in
the performance of the Xpert MRSA assay with marked im-
provement of the specificity for the last generation: 99.2% for
theNxG comparedwith 97.9% for the third generation. This was
essential considering the poor results of the third-generation as-
say and the low MRSA prevalence in our hospital. Considering
this, the Xpert MRSA goes from 2.3% erroneous results for the
third generation to 1.1% for the NxG, using broth-enriched cul-
ture as the referencemethod. Besides this improvement, wemust
note a non-significant decrease in sensitivity. Since there were no
reformulations in the enrichment broth and chromogenic agar
used in the reference method during the study period, the

Table 1 Performance evaluation of the three generations of Xpert MRSA assays
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* Statistically highly signi�icant (p<0,01)
$The numbers in the brackets refer to the number of assessments carried out for the ICU high-risk group

* 

Fig. 1 Methicillin-resistant Staphylococcus aureus (MRSA) prevention
strategy in the intensive care unit (ICU) setting. BE-culture screening:
broth enrichment culture screening

1364 Eur J Clin Microbiol Infect Dis (2017) 36:1363–1365



observed evolution in the analytical performance of the Xpert
MRSA assay is most probably linked to an update of the
molecular targets in the assay.

Based on these results, it remains difficult to get rid of the
reference method in routine practice considering the possible
implications of an erroneous MRSA result in the ICU [2].
Retrospective analysis of laboratory data in 2014, 2015 and
2016 showed that approximately 25% of the patients with a
positive screening for MRSA in the ICU also have one or more
positive clinical samples for MRSA in the days preceding or
following the positive screening assay. Since ourMRSA preven-
tion strategy relies on the pre-emptive isolation of high-risk pa-
tients, giving up rapid screening and waiting upon culture results
is not an option, since it would lead, on the one hand, to the
overpopulation of pre-emptive isolation rooms and, on the other
hand, to extra costs given that, in our setting, one day of pre-
emptive isolation is considered more costly (±70 Euros/isolation
day) than one molecular MRSA screening (less than 50 Euros).
However, even though it is known that preventive measures are
costly, further screening for MRSA in this setting with continu-
ously decreasing MRSA prevalence will become an even more
expensive activity.

Better targeting of high-risk groups for MRSA carriage is
probably the best way to limit expensive molecular screening,
but this is not easy to apply in routine practice. For example,
during themost recent data period in our ICU (NxG), theMRSA
prevalence of the high-risk ICU population was only 1.2%,
while the MRSA prevalence in the non-high-risk group of the
ICU was 0.72% (data not shown).

One limitation of our study is that the MRSA screening we
apply in our ICU setting only considers nose and perineum
MRSA carriage, while recommendations advise adding throat
to nose and inguinal/axillary swabs [3]. Although this may lead
to an underestimation of our MRSA prevalence, this does not
change the observed analytical performance characteristics for
the Xpert MRSA assay.

Besides standard control measures [4], there are no unequiv-
ocal guidelines for targeted preventive measures against MRSA.
In order to prevent MRSA transmission in our ICU, we apply a
strict MRSA policy (similar to that in the Netherlands and
Scandinavian countries), including pre-emptive isolation and
molecular screening of high-risk patients for MRSA (Fig. 1)
[5]. Roisin et al. showed that the implementation of rapid mo-
lecular screening to accelerate isolation precautions did not re-
duce nosocomial MRSA acquisition in comparison with culture
screening [6]. This suggests that, if rapid molecular MRSA
screening is used, it should be done in association with pre-
emptive isolation to reduce isolation time. However, because
we evolve to a low MRSA prevalence setting with a more gen-
eral acceptance of standard precautions and amore restrictive use
of molecular tests, the question becomes whether this expensive
strict MRSA policy in the ICU should be maintained or if a step
backwards to classical cheaper culture screening (without pre-

emptive isolation and rapid molecular screening) could be
considered.

Conclusions

The analytical performance of three versions of the Xpert
MRSA assay was evaluated retrospectively during a period
with decreasing prevalence of methicillin-resistant
Staphylococcus aureus (MRSA). The last generation (NxG)
showed the lowest discrepancy rate compared to the reference
method. This improvement is due to improved specificity but
not improved sensitivity.
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