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Take-home message: Lyophilization is a widely applicable technology that can be used for stabilizing at room temperature different amplification
mixes with a variety of applications. The ready-to-use format avoids problems related to cross-contamination due to multi-step preparation of common
PCR master mixes. The presented assay is a quick and effective new diagnostic kit for rapid detection of VRE in human samples. Room temperature
storage and ready-to-use format, together with a high sensitivity and specificity, make this kit a rapid and easy tool to diagnose and monitor VRE
infections in patients.

WATCHING OVER LIFE

Conclusions: The described Real-Time PCR assay proved its effectiveness for the detection of vanA and vanB genes in VRE clinical samples. The
high-sensitivity, specificity and precision performances of this assay, associated with the ready-to-use and room temperature storage, would have a
direct impact on the correct management of VRE affected patients.

Background: Enterococci are listed among the common microbiota in humans. For some years now, Enterococci have been recognized as
opportunistic bacteria and have emerged as major cause of nosocomial infections worldwide. The extensive antibiotic treatments has caused
Enterococcal strains such as E. faecium or E. faecalis to become resistant to glycopeptide antibiotics such as vancomycin and teicoplanin (VRE).
Acquired resistance to these antibiotics is mostly due to two types of gene clusters, designed as vanA and vanB. Thus, a fast and effective
identification of VRE is essential to prevent nosocomial transmission. Real-Time PCR represent a rapid and sensitive technique for resistance genes
detection. The aim of this work is to characterize the performances of a new freeze-dried and ready-to-use assay designed to identify vanA and vanB
genes in human samples.

STAT-NAT® VRE

A freeze-dried and ready-to-use kit (Sentinel CH) that includes all the 
required elements for the amplification of nucleic acids targets has been 
used for the study (Figure 1). The intended use of this kit is the 
identification of DNA Vancomycin Resistant Enterococcus (VRE) starting 
from cultured samples. 

Figure 1: STAT-NAT® VRE assay components and freeze-dried mixes.

Specific sets of primers and probe (FAM) was designed to amplify a 
212 bp DNA fragment within a conserved region of van A gene, a 
second set of primers and probe (HEX/VIC) amplifies a conserved 
region of 97 bp of van B gene. A third set of primers and probe 
(Texas Red) amplifies a region within human Beta-Globin gene, used 
as an internal amplification control (IC). In this assay the two targets 
and IC are co-amplified and detected by using amplified and detected 
by using CFX96 (Bio-Rad) and QuantStudio5 (QS5, Applied 
Biosystems) Real Time PCR instruments in 90 minutes.

Two Controls (CTRL) are included in the kit, which represent

van A, van B and IC (Figure 2).

Figure 2: VRE Controls: in green van A, in blue van B and in red IC.

STAT-NAT® VRE assay’s performances were at first evaluated with ATCC 
reference Strains and quantified DNA controls (Vircell). Then, Analytical 
tests for sensitivity assessment (LoD), precision and specificity were 
performed using a plasmid (IDT) containing the vanA/vanB target regions.

For clinical evaluation, 35 samples obtained from Careggi Hospital in 
Florence, and previously diagnosed with an “LDT” test, were investigated. 
Real-Time PCR reactions were performed using DNA extracted from 
colonies isolated on petri dishes.
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ANALYTICAL SENSITIVITY Limit of Detection (LoD)

The LoD of STAT-NAT® VRE was determined by evaluating the 
performances of eight ten-fold serial dilutions of plasmid samples (10 
replicates of each dilution). In this study, three independent runs on 
three different days were performed (Table 1). The lowest target level 
detected at a rate ≥95% and CV <10% were used to determine the 
LoD. 

Table 1: LoD of STAT-NAT® VRE, vanA and vanB on CFX96 and QS5.

LOD calculated on reference quantified samples (Vircell) is equal to 15 
copies/reaction per vanA and 50 copies/reaction per vanB, on both 
instruments.

PRECISION
The within lab precision of STAT NAT® VRE was determined on CFX96 
(Bio-Rad) Real Time PCR instrument by testing in duplicate a high 
positive sample (Pos1), medium positive sample (Pos2) and negative 
sample (Neg) in two independent runs performed within the same day 
(morning/afternoon) for 10 days. The total number of replicates is 40 
for each concentration level tested. The results obtained were reported 
in Table 2 .

Table 2: Precision of STAT-NAT® VRE: vanA, vanB and IC.

Both targets vanA, vanB and the IC presented precision CV <5%.

INTER-ASSAY REPRODUCIBILITY 
The Inter-assay reproducibility study of STAT NAT® VRE was 
determined on three different batches using the CFX96 (Bio-Rad) 
instrument. Nine replicates of high positive sample (Pos1), medium 
positive sample (Pos2), low positive sample (Pos3) and negative 
sample (Neg) were tested in three independent runs performed in 3 
days. The total number of replicates is 27 for each concentration level 
tested. The results obtained were reported in Table 3 .

Table 3: Inter-assay reproducibility of STAT-NAT® VRE: vanA, vanB and IC.

Both targets vanA, vanB and the IC presented a reproducibility CV 
<5%.

CLINICAL EVALUATION
The Clinical Evaluation of STAT NAT® VRE was

determined on 35 samples from Careggi 
Hospital in Florence, Italy using the CFX96 
(Bio-Rad) instrument. Real-Time PCR 
reactions were performed using DNA 
extracted from colonies isolated on petri 
dishes: 10 vanA positives, 5 vanB positives 
and 20 negatives (Figure 3, Table 4).

Figure 3: VRE Clinical samples: in green van A, in blue van B and in 
red IC.

Table 4: Clinical Evaluation of STAT-NAT ® VRE: vanA, vanB.

The STAT NAT® VRE Assay demonstrated 
excellent concordance of qualitative results to 
the clinical data obtained from Careggi 
Hospital.


