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This report shows the performance of MagNA Pure 96 automated nucleic acid extraction for the quantitative detection of cyto-
megalovirus DNA in clinical samples by real-time PCR. The obtained results demonstrate that this workflow is characterized by
high sensitivity and linearity and ensures reliable, reproducible clinical diagnostics.

Acritical feature for reliability of results in routine molecular
diagnostics is the extraction of target DNA and RNA. The

Roche MagNA Pure 96 system was launched in 2009 for auto-
mated nucleic acid extraction applicable in life science research.
To use this automated platform also for in vitro diagnostics, it has
to be shown that the performance of the MagNA Pure 96 system
complies with the essential requirements of European Directive
98/79/EC on in vitro diagnostic medical devices (1). Accordingly,
CE marking on the MagNA Pure 96 system declares the capability
of the product to extract pure nucleic acids with high recovery and
reproducibility, which ensures reliable clinical diagnostics. Evalu-
ation of MagNA Pure 96 nucleic acid extraction using clinical
respiratory specimens for identifying viruses by qualitative real-
time PCR was recently reported (2). Rapid, sensitive, accurate,
and predictive molecular cytomegalovirus (CMV) assays in the
routine diagnostic laboratory are of increasing interest for the pre-
vention and management of CMV diseases in immunocompro-
mised patients, such as transplant recipients (3, 4). In addition,
CMV screening is of particular importance concerning preg-
nancy, because CMV is one of the most common causes of con-
genital infections (5, 6).

The present study evaluated the performance of the MagNA
Pure 96 system for CMV DNA isolation from 200 �l of cell culture
(standard material) and of clinical plasma specimens. The extrac-
tion on the MagNA Pure 96 system was carried out with the “Viral
NA Plasma Protocol” and/or with the “Pathogen Universal Pro-
tocol” (elution volume, 50 �l). In comparison, the “Cell-free Pro-
tocol” on the QIAsymphony SP platform (Qiagen, Hilden, Ger-
many) was used for sample processing (elution volume, 85 �l) in
our in-house CMV workflow. Data of studies that have evaluated
the QIAsymphony SP extraction platform in diagnostic laborato-
ries were previously published (7–9).

Isolated CMV DNA was quantified using a real-time PCR assay
according to Mori et al. (10) by applying a two-step protocol on a
Roche LightCycler 2.0 instrument. All samples were processed
together with 100 copies of a plasmid-based internal control of
lambda DNA flanked by CMV primer sequences to exclude false-
negative results.

At the beginning of the study, the viral load of our CMV stan-
dard material was verified on a Cobas Amplicor Analyzer using
the Cobas Amplicor CMV Monitor test (Roche Diagnostics).
Then, dilutions of the standard material were subjected to multi-
ple processing in one run and in runs on several days according to
the recommendations of the European Pharmacopoeia to deter-

mine performance parameters. The obtained low intra- and inter-
run variations demonstrated a good recovery of the viral loads
tested (coefficient of variation, �2%; standard deviation, less than
�0.5 copies/ml). The limit of detection (LOD), the point at which
95% of the replicates of a given viral load are detected, was deter-
mined by a statistical approach (Probit analysis). The LOD of the
CMV workflow that included MagNA Pure 96 extraction with the
Viral NA Plasma Protocol as well as with the Pathogen Universal
Protocol was found to be 330 copies/ml. This result represents an
analytical sensitivity slightly higher than that determined for our
routine CMV workflow with the QIAsymphony SP (LOD � 750
copies/ml). Excellent linearity of quantitative CMV testing was
observed at all times (Pearson’s correlation coefficient r � 0.999).
For each CMV workflow tested (MagNA Pure 96 extraction with
the Viral NA Plasma Protocol as well as with the Pathogen Uni-
versal Protocol; QIAsymphony SP extraction with the Cell-free
Protocol), a linear measurement range between 1,000 copies/ml
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FIG 1 Correlation between CMV workflows including the MagNA Pure 96
system and the QIAsymphony SP platform. A line-fitted plot of regression
analysis comparing CMV real-time PCR results via crossing points after DNA
extraction on the MagNA Pure 96 system and on the QIAsymphony SP plat-
form (r � 0.9466) is shown.
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and 3,000,000 copies/ml was determined. A recovery rate of 25%
(admissible deviation from the viral load recovered through CMV
workflow procedures expressed as a percentage) was used as a
criterion of linearity (including Passing-Bablok regression).

In addition, 998 consecutive clinical plasma specimens were
tested for CMV DNA after processing in parallel on the
QIAsymphony SP platform and on the MagNA Pure 96 system
using the Pathogen Universal Protocol was performed. High con-
cordance between the results of the two CMV workflows was
found as shown in Fig. 1 on the basis of crossing points generated
for DNA amplification. In agreement, 109 samples tested positive
for CMV, whereas no CMV DNA was detected in 861 samples. In
addition, 26 samples were found positive only after extraction on
the MagNA Pure 96 system, probably due to the slightly lower
LOD of the corresponding workflow. However, viral DNA below
the minimum possible value for the linear measurement range
was detected exclusively in two samples when the routine work-
flow with extraction on QIAsymphony SP platform was applied.
This minor variance is probable due to the definition of LOD as
the point at which 95% of the critical viral load is detected. Using
statistical methods for assessing agreement between the two CMV
workflows, sensitivity and specificity of more than 97% for the
MagNA Pure 96 system applying the Pathogen Universal Pro-
tocol were calculated. To compare the two extraction systems
in more detail, particular differences between and features of
the QIAsymphony SP platform and the MagNA Pure 96 system
are summarized in Table 1.

In summary, the results of the present study reveal high sensi-
tivity, precision, and reproducibility of the CMV workflow in-
cluding the MagNA Pure 96 system. In addition, the robustness of
the assay is exposed by small intra- and interrun variations, which
are the result of the ability of the clinical test to withstand small
changes in method parameters. Our results confirm the usability
of the MagNA Pure 96 system, especially for high-throughput

extraction of CMV DNA from clinical plasma samples, to ensure
reliable, reproducible quantitative diagnostics.
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TABLE 1 Particular features of QIAsymphony SP and MagNA Pure 96

Feature

Characteristica

QIAsymphony SP MagNA Pure 96

Extraction kit Varies as a function of sample material and vol Varies as a function of sample vol
Extraction protocol Varies as a function of sample material One for all materials
Capacity 1–24 samples in parallel 1–96 samples in parallel (batch of 8)
Rapidity (96 samples) 4 h 1 h
Use of primary test tubes � �
Scanning of primary test tubes � �
Sample handling QIAsymphony SP pipetting Manual pipetting
Dead vol 150 �l
Elution tube(s) Variable 96-well plate
Eluate handling Manual pipetting MagNA Pure 96 pipetting into 96-well plate (1:1)
Maintenance 4 O-ring changes (monthly)
a �, yes; �, no.
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