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Practical Aspects of Cytomegalovirus DNA Quantitative PCR
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Human cytomegalovirus (CMV) is a clinically im-
portant pathogen that causes significant morbidity
and mortality in immunocompromised patients and is
typically monitored using real-time polymerase chain
reaction (real-time PCR). International standards and
certified reference materials were recently developed
by the WHO, providing the opportunity to standardize
viral load reporting. Clinical microbiologists who con-
duct quantitative CMV DNA testing should be aware
of technical issues that can affect the analytical and
clinical performance of the method used. These in-
clude specimen type, limits of detection and quantifi-
cation, linear range, reproducibility, and wide varia-
bility in viral load values among different assays.
Specimen types for testing include whole blood, plas-
ma, serum, and peripheral blood leukocytes. The
tests that use whole blood and peripheral blood leu-
kocytes have higher sensitivities. Adsorption chroma-
tography methods are widely used for nucleic acid
extraction, and efficiencies can differ between man-
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ual and automatic processes. The most common
method for quantitative CMV DNA testing is real-time
PCR. All CMV testing methods require quality control
at the pre-analytic, analytic, and post-analytic stages.
In transplant patients, specific quantitative results and
monitoring of any changes at follow-up are important.
Five to seven days is an adequate follow-up interval
in this regard, and drug-resistant CMV should be
suspected if there is no response to therapy. One
specimen type should be chosen for follow-up quanti-
tative CMV DNA testing, optimized according to
WHO standards. Further studies are needed to better
standardize CMV testing approaches and to de-
termine the appropriate clinical cut-off level. (Ann
Clin Microbiol 2017;20:21-26)
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TECHNICAL AND CLINICAL ASPECIS OF
QUANTITATIVE CMV DNA TESTING
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Fig. 1. Clinical utility of quantitative
CMV DNA testing.

Table 1. Advantages and disadvantages of various specimen types which can guide preemptive therapy, diagnosis of CMV disease, and treatment

monitoring
Specimen Advantages Disadvantages
Whole blood - High sensitivity: detects lower level of viral replication - May detect latent virus
- Easy to process - Low specificity
Plasma or serum - Indicates active viral replication - Requiring pretest preparation
- High specificity - Less sensitive for monitoring CMV disease
Bufty coat - Higher sensitivity than plasma or serum - May detect latent virus

- Requiring pretest preparation
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Table 2. Commercial real-time PCR assays for quantitative detection of CMV

Calibrated
Manufacturer Assay name Target Positive against WHO Auvailability Recommen@ed or validated
controls International extraction system
standard
Roche COBAS AmpliPrep/COBAS Non-drug target High and low Yes U.S. FDA Incorporated
TagMan CMV Test region of UL54 gene positive licensed
controls
Abbott Abbott REALTIME CMV  Not specified Two level Yes CE-marked  m2000sp (plasma and whole
controls blood); m24sp (plasma)
Altona RealStar CMV PCR kits  Proprietary None Yes CE-marked  QIAamp MinElute Virus
Spin Kit (QIAGEN)
bioMerieux Argene CMV R-gene ULS83 pp65 gene Sensitivity Yes CE-marked  NucliSENS easyMAG
control
Cepheid Affigene CMV Trender Proprietary Not specified  Not yet CE-marked  Affigene DNA extraction
ELITech Alert Q-CMV Real Time ULI23 MIE gene Not specified  Not specified CE-marked = EXTRAcell & EXTRAgen
Complete
Focus Simplexa CMV ULS83 gene High and low Yes CE-marked  Roche MagNA Pure LC
positive extraction or bioMerieux
controls easyMAG extraction
Qiagen Artus and EASY artus ULI123 MIE gene None Yes CE-marked  EZ1 DSP Virus System
CMV PCR
BioSewoom CMV Quantification Kit UL55 glycoprotein B High and low  Yes Korean FDA Roche MagNA Pure LC

Bioneer AccuPower CMV
Quantitative PCR kit

gene positive
controls
Envelope glycoprotein None
gene*

Not specified

licensed

extraction system

Korean FDA ExiPrep 16 Dx nucleic acid

licensed

extraction system

*Not further specified.
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aglx 7‘6]0]1,]— wE oL B39 o] gl AAES A off Ayt wig g HE3lo] PAlo|l} €A HErl CMV DNA
A% W77} Brhe AL mefslof gtk Q14 AN FE AGEE WAk 23wy iR F2 ZEvhE )
el el E o] &k auu Wt 35 &2 I A olA thE g e 3 7| Evlrg polvt 9le
T ) 71 da] ALEE CMV DNA A3 PCR AAE A 7F 3 a 401222 o] 83 Ao 2 o]= AAA L7t
o] Wi, Az gAlek A gAlgke] dom, TF Azl o3 29 iAol Yt vhE Ak At nriAl E MV
DNA A PCR AAHE 841 A1, 24, 24 % 7 shgol] thek A=kel7} Dasieh 34 2 4 714 e 57%0] Hgsin]
A AR WEo] i A bl A OMVE] F8 S A Holok ek, AAAZE A8 MV BRAANA sht
o] AAE Aeste] F2 Wsin], WHO EFE0l 2 A% PCRYS ALetES *o;lu‘r. A R e PR
AFHoZ ou] Q)&= CMV DNA Fxoll tigh o147} H a3}t [Ann Clin Microbiol 2017:20:21-26]
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