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Cytomegalovirus has the biggest reported viral 

genome

https://emedicine.medscape.com/article/215702-overview?form=fpf

https://www.researchgate.net/figure/Structure-of-HCMV-virion-Mature-

virions-are-coated-by-an-envelope-from-which-viral_fig1_341253731

Transmission of Cytomegalovirus Infection Stock Vector - Illustration of blood, human: 191399866
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https://uoflhealth.org/articles/what-is-congenital-cytomegalovirus/

https://vitrosens.com/what-is-cytomegalovirus-cmv-

infection-how-to-use-cmv-detection-qpcr-kit/

83% of adult population positive

1:200 newborns positive (0.7% of all newborns)

1:5 health problems

80% of all adults and 0.7% of all newborns are CMV positive
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Congenital CMV is the leading cause of hearing loss in infants - 

Sensorineural hearing loss SNHL
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Cytomegalovirus - The unknown enemy of 

newborns
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TREATMENT OPTIONS TREATMENT OUTCOMES

• Early intervention with antiviral treatment is shown to yield 
better neurological outcomes

• Language development of children with impaired hearing is 
positively affected by the age of hearing loss identification

9

• Treatment for congenital CMV infection should 
start at the latest at 1 month of age and should 
last for 6 months

• Early treatment is recommended for 
symptomatic newborns

• Benefit for treatment of asymptomatic newborns 
has not been shown

Treatment Options and Outcomes
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Current options for preventing CMV infections - 

Vaccines

• The first phase 2 vaccine trial provided only 50% protection from CMV

• A new mRNA vaccine candidate from Moderna targets CMV glycoprotein B and is now in 

phase 3 clinical trials with promising results

• The vaccine is targeted to women of child-bearing age with no previous CMV infection

10

Study Details | A Study to Evaluate the Efficacy, Safety, and Immunogenicity of mRNA-1647 Cytomegalovirus (CMV) Vaccine in Healthy 

Participants 16 to 40 Years of Age | ClinicalTrials.gov
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Why CMV screening?
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Targeted 
newborn 
screening

Universal 
newborn 
screening

Two approaches of Neonatal CMV screening - Targeted vs Universal screening

x

x
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Two approaches of Neonatal CMV screening - Targeted vs Universal screening
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From saliva/urine

Targeted CMV 
screening

• Sensitivity of test is very good

• Only newborns with confirmed hearing loss are screened

• Treatment is started after 28 days of age

• Are the positive cases congenital? Late testing can result in postnatal infection through breast-feeding

• Asymptomatic newborns are missed

From DBS

Universal CMV 
screening

• All newborns are tested for CMV

• Easy to implement as DBS infrastructure is available

• Treatment is started early before 28 days of age

• Sensitivity of DBS test is not as good as saliva/urine
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Who is screening?
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What are the treatment outcomes of patients detected through 
screening?

176 confirmed cases of congenital CMV disease was detected in one 
year in Minnesota.

Of these 176:

• 160 (91%) had neuroimaging, audiology, and ophthalmology 
assessments

• 59 (34%) infants had one or more clinical findings identified, most 
frequently nonspecific neuroimaging abnormalities

• 7 (4%) had CMV findings that were not detected through routine 
newborn clinical care but through newborn screening

• 29 (16%) had nonpassing results for newborn hearing screening

• 4 (2.3%) received passing results for newborn hearing screening 

• 11 (6.3%) had permanent hearing loss

• 15 (8.5%) infants received antiviral therapy 

• 2 infant deaths, both with causes other than cCMV listed
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Why are we not yet screening universally for CMV?
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Who is 
eligible for 
antiviral 

treatment?

Viral load 
& 

treatment 
need

Overuse 
of 

antivirals

Cost 
issues

RUSP not 
there yet
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CMV PCR tests - 
design and 
performance



CMV PCR from DBS

19

Year 2010 Year 2023
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Revvity CMV assays are qualitative CMV assays

Qualitative assays

Fixed cutoff value ( + / - )

E.g. direct Cq value 
reporting

20

Is the target 
gene 
present 
in the 
sample?

How many 
target DNA 
copies does the 
sample have?

Quantitative assays

Relative quantification (ΔCq
calculation where target Cq values 
are adjusted by internal control Cq
values)

(Absolute) quantification via a 
standard curve

PCR is looking for a specific gene, and if present/not present → baby has a positive screening 
result
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Revvity CMV offerings

NEO MDX WET CMV RUO ASSAY

• From 1-punch DBS or 2-punch DBS (and Saliva)

• Conventional wet qPCR workflow, can be 
combined with NeoMDx SCID-SMA workflow

• 96- and 384-well versions available

• Compatible with several qPCR cyclers

EONIS DRY CMV RUO ASSAY

• From 1-punch DBS (and Saliva, Urine)

• Simple dry qPCR workflow

• 96 –well version available

• Compatible with Eonis Q, AJ and BioRad CFX qPCR cyclers

Punching DNA 
Elution

Sample
addition

qPCR and 
analysis

Punching
DNA 

Extraction
Mastermix 

prep
Sample
addition

qPCR and 
analysis
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Eonis  dry CMV qPCR kit’s analytical sensitivity with DBS, saliva and urine samples
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* Estimation 

97 % detection rate at 3000 
CMV IU/ml of blood

DBS

100 % detection rate at 7500 
CMV IU/ml (3 CMV IU/reaction)

Dried urine spots

100 % detection rate at 250 
CMV IU/ml

Diluted urine

100 % detection rate at 1000 
CMV IU/ml

Dried saliva spots

100 % detection rate at 200 
CMV IU/ml

Saliva

Ct average SD Replicates Detection 
rate % 

Ct average SD Replicates Detection 
rate % 

0 0 28.72 0.71 36 100 No ct 0 36 0
1000 0.68 26.35 1.61 19 100 39.92 1.01 19 74
3000 2.04 27.24 1.68 31 100 37.8 1.18 31 97
5000 3.4 27.37 2 31 100 37.49 0.79 31 100
10000 6.8 26.02 1.25 19 100 36.36 0.66 19 100

500000 340 25.23 0.39 19 100 30.48 0.21 19 100

Sample 
type

DBS

CMV IU/mL 
Blood

CMV 
IU/reaction

RPP (Cy5) CMV (ROX)

Ct average SD Replicates Detection 
rate % 

Ct average SD Replicates Detection 
rate % 

0 35.2 0.52 6 100 No Ct  - 6 0
7500* 35.0 0.57 10 100 36.80 35.56 10 100

12500* 34.7 0.37 10 100 34.75 0.66 10 100
25000* 33.48 0.16 10 100 34.85 0.48 10 100

Direct urine samples 250 29.66 2.32 8 100 36.71 36.82 8 100

Dried urine spots

Sample type
Sample concentration 

CMV IU/ml

RPP (Cy5) CMV (ROX)

Ct average SD Replicates Detection 
rate % 

Ct average SD Replicates Detection 
rate % 

Raw saliva 200 25.9 0.40 12 100 33.61 1.35 12 100
1000 27.2 0.06 6 100 36.80 0.65 6 100
3000 27.2 1.68 31 100 37.80 1.18 31 97

Dried saliva spots

Sample concentration 
CMV IU/ml

RPP (Cy5) CMV (ROX)
Sample type

Dry
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NeoMDx  liquid CMV qPCR kit’s accuracy and sensitivity with DBS samples

Performance Metrics

98.6% Accuracy

PPV = 100%

100% Specificity

95.2% Sensitivity

*Out of 276 Proficiency Panel Samples and DBS Samples, with 80 true positive, 0 false positive, 192 true negative, and 4 false negative. CMV panel from QCMD 
(Quality control for molecular diagnostics by Randox)

Sample 
Type

CMV 
Call Sample ID Viral Loads

CMV (FAM) RPP30 (Cy5)

Mean Std 
Dev N Mean Std 

Dev N

DBS Sample Negative
DBS Sample Negative - - 0 23.00 1.222 180

Proficiency 
Panel

Negative
CMVDBS20S-03 CMV Negative - - 0 22.97 0.928 12

Positive
CMVDBS20S-01 CMV (AD169) 33.72 0.468 12 22.84 0.794 12

CMVDBS20S-02 CMV clinical 35.75 3.132 12 23.13 0.909 12

CMVDBS20S-04 CMV (AD169) 35.95 0.676 10 23.11 0.997 12

CMVDBS20S-05 CMV clinical 37.28 0.498 10 23.12 1.093 12

CMVDBS20S-06 CMV (AD169) 36.51 0.778 12 22.96 0.839 12

CMVDBS20S-07 CMV clinical 36.68 1.132 12 22.97 0.978 12

CMVDBS20S-08 CMV (AD169) 34.93 0.582 12 22.96 0.843 12

2x 3.2 mm DBS punch Input, 65 µL Elution, 10 µL qPCR Sample Input for a 15 µL reaction

Liquid
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MINNESOTA DEPARTMENT OF HEALTH – 

ROUTINE UNIVERSAL SCREENING

Universal newborn screening of 60 115 infants (February 6, 2023–
February 5, 2024):

• 174 positive cases → 0.29% 

• 170/174 cases were confirmed positive with urine confirmatory 
testing → 98% (false positives 4/174)

• 3 infants with cCMV who had a negative test result during CMV 
newborn screening were identified by clinician or laboratory 
reporting → False negative rate 0.005%

NEW YORK STATE DEPARTMENT OF HEALTH – 

PILOT UNIVERSAL SCREENING

Over 5000 random specimens were screened using liquid 
NeoMDx and dry Eonis method:

• 26 positive cases (both methods)→ 0.52%

• 21/26 cases were confirmed positive with urine confirmatory 
testing → 81% (false positives 5/26)

• 16 infants with cCMV who had a negative test result during 
CMV newborn screening were identified by clinician or 
laboratory reporting → False negative rate 0.32%

24

Published user experiences of Revvity CMV solutions

Liquid Liquid Dry
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The current status: Prenatal, hearing-targeted neonatal or universal 

neonatal screening – Which way is the right way?

25

“Well-designed clinical trials to address several facets of CMV treatment (in pregnant women, CMV-infected 
fetuses and both symptomatic and asymptomatic neonates and children) are required. Prevention (vaccines), 
biology and transmission factors associated with non-primary CMV, and the cost-effectiveness of universal 
screening, all demand further exploration to fully realize the ultimate goal of preventing cCMV. In the 
meantime, prevention of primary infection during pregnancy should be championed to all by means of hygiene 
education.”
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“The era of cCMV 
screening is here! Of the 
cCMV screening options 
before us – universal, 
targeted, expanded-
targeted, or none-of-the-
above – the only alternative 
that is not acceptable is 
”none-of-the-above” “

Dr. M. Schleiss, University of 
Minnesota Medical school

Neonatol Today. 2024 August ; 19(8): 3–12. 
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