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Need to evaluate the performance of real-time
PCR assays for the quantitation of cytomegalo-
virus DNA load in lower respiratory tract
specimens
María Ángeles Clari1, Estela Giménez1, Gerardo Aguilar2, Isabel Corrales1, Juan Alberola3 and David Navarro1,3*
There is an increasing appreciation for the potential
clinical value of the quantitation of cytomegalovirus
(CMV) DNA in the lower respiratory tract in critic-
ally ill patients lacking canonical immunosuppression,
in view of the possible pathogenic role of CMV in
these patients [1]. No data have been published on
the analytical performance of real-time PCR assays
for this purpose.
We present our data on the performance of the

COBAS® AmpliPrep/COBAS® TaqMan CMV PCR
Assay (Roche Diagnostics, Mannheim, Germany) for
the quantitation of CMV DNA in tracheal aspirates
(TA). This CMV PCR assay has been approved re-
cently by the US Food and Drug Administration for
use with plasma specimens [2]. We chose TA for
the analyses because of the simplicity of their col-
lection in critically ill patients undergoing mechan-
ical ventilation.
We pooled TA obtained from five ICU patients

with undetectable CMV DNA levels in TA and in
plasma specimens [3]. The pool was fluidized by
treatment with N-acetyl cysteine (1 % in PBS) at a 1:1
volume ratio (vortexed for 30 seconds, incubated for
10 minutes at room temperature and centrifuged at
1,600 rpm for 10 minutes). The pellet was then resus-
pended with distilled water to obtain the initial vol-
ume. Four aliquot portions were spiked with different
quantities (2.69, 3.69, 4.69, and 5.69 log10 IU/ml) of
the First World Health Organization International
Standard for CMV (National Institute for Biological
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Standards and Control, Hertfordshire, UK) [4]. The
testing pools were assayed in heptuplicate on three
consecutive days.
The fitted regression line between copies/ml and

IU/ml for tracheal aspirates was y = 1.0013x – 0.0517
(R2 = 0.999). According to our calculations, 1 copy/ml
was equated to 0.90 IU/ml (similar to that for plasma
specimens [5]). The overall intra-assay and inter-assay
coefficients of variation were 8.2 % (95 % confidence
interval (CI), –0.6 to 17.0 %) and 10.77 % (95 % CI,
1.69 to 19.8 %), which are slightly higher than those
for plasma specimens [5]. The analytical performance
of the assay was analyzed with clinical samples con-
taining different copy numbers of CMV DNA. The
data are shown in Table 1. The overall intra-assay
and inter-assay coefficients of variation were 14.0 %
(95 % CI, 9.8 to 18.1 %) and 15.4 % (95 % CI, 12.1 to
18.8 %), respectively.
Our data indicate that this CMV PCR assay per-

forms well with fluidized TA containing low to
intermediate CMV DNA loads (between 500 and
50,000 copies/ml), and may therefore be used for
monitoring CMV replication in the lower respira-
tory tract in critically ill patients undergoing mech-
anical ventilation.

Abbreviations
CI: Confidence interval; CMV: Cytomegalovirus; PBS: Phosphate-buffered
saline; PCR: Polymerase chain reaction; TA: Tracheal aspirates.
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Table 1 Performance of the cytomegalovirus PCR assay for quantitation of cytomegalovirus DNA load in tracheal
aspirates

Group (number of specimens)a Range of CMV DNA loads (copies/ml)b % Coefficient of variation (95 % confidence interval)

Intra-assay Inter-assay

A (10) 150 to 851 14.0 (9.8 to 18.7) 15.4 (12.1 to 18.8)

B (10) 1,234 to 8,781 10.6 (7.8 to 14.0) 16.2 (11.2 to 21.5)

C (10) 11,013 to 56,000 11.7 (4.9 to 18.5) 12.8 (7.3 to 18.3)

A + B + C (30) 150 to 56,000 14.0 (9.8 to 18.1) 15.4 (12.1 to 18.8)

CMV PCR assay, COBAS® AmpliPrep/COBAS® TaqMan Cytomegalovirus PCR Assay (Roche Diagnostics, Mannheim, Germany). aTracheal aspirates were obtained
from 20 patients with septic shock of abdominal origin admitted to the ICU. On the basis of their cytomegalovirus (CMV) DNA content, the specimens were
grouped into three categories: A, between 150 and 1,000 copies/ml; B, between 1,000 and 10,000 copies/ml; and C, >10,000 copies/ml. The specimens were
divided into the above referred groups based on two criteria: the precision of the Roche PCR assay for plasma specimens was shown to vary depending upon the
CMV DNA content – in this sense, the coefficient of variation was maximum for specimens containing <1,000 copies/ml, minimum for those containing >10,000
copies/ml, and intermediate for specimens containing CMV DNA loads between 1,000 and 10,000 copies/ml [5]; and the majority of tracheal aspirates from
critically ill patients displaying an episode of active CMV infection contain CMV DNA loads <1,000 copies/ml, so the knowledge of the performance of the PCR
assay with specimens containing CMV DNA loads within this range (150 to 1,000 copies/ml) is of particular clinical interest. Only occasionally, tracheal aspirates
contain >10,000 copies/ml. bAs determined by the CMV PCR assay. This PCR assay targets the CMV UL54 gene (DNA polymerase) and displays a limit of detection
of 100 copies/ml (91 IU/ml), a limit of quantification of 150 copies/ml (164 IU/ml), and a linear quantification range from 150 to 10,000,000 (2.18 to 7.0 log10)
copies/ml for plasma specimens.

Clari et al. Critical Care Page 2 of 22013, 17:465
http://ccforum.com/content/17/6/465
Author details
1Microbiology Service, Hospital Clínico Universitario, Institute of Research
INCLIVA, Av. Blasco Ibáñez 17, 46010, Valencia, Spain. 2Surgical Intense Care
Unit, Hospital Clínico Universitario, Institute of Research INCLIVA, Av. Blasco
Ibáñez 17, 46010, Valencia, Spain. 3Department of Microbiology, School of
Medicine, University of Valencia, Av. Blasco Ibáñez 17, 46010, Valencia, Spain.

Published:

References
1. Kalil AC, Florescu DF: Prevalence and mortality associated with

cytomegalovirus infection in nonimmunosuppressed patients in the
intensive care unit. Crit Care Med 2009, 37:2350–2358.

2. Hirsch HH, Lautenschlager I, Pinsky BA, Cardeñoso L, Aslam S, Cobb B,
Vilchez RA, Valsamakis A: An international multicenter performance
analysis of CMV viral load tests. Clin Infect Dis 2013, 56:367–373.

3. Chilet M, Aguilar G, Benet I, Belda J, Tormo N, Carbonell JA, Clari MA, Costa
E, Navarro D: Virological and immunological features of active
cytomegalovirus infection in nonimmunosuppressed patients in a
surgical and trauma intensive care unit. J Med Virol 2010, 82:1384–1391.

4. Fryer JF, Heath AB, Anderson R, Minor PD: Collaborative Study Group:
Collaborative Study to Evaluate the Proposed 1st WHO International
Standard for Human Cytomegalovirus (HCMV) for Nucleic Acid
Amplification (NAT)-based Assays. In WHO ECBS Report 2010, WHO/BS/
10.2138. Geneva: WHO Press; 2010.

5. COBAS® TaqMan® CMV Test FDA Approved Package Insert. Roche Diagnostics:
Mannheim; 2012.

Cite this article as: Clari et al.: Need to evaluate the performance of real-
time PCR assays for the quantitation of cytomegalovirus DNA load in
lower respiratory tract specimens. Critical Care

19 Nov 2013

10.1186/cc13119

2013, 17:465

http://ccforum.com/content/17/6/465

	Abbreviations
	Competing interests
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


