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4. List testing methods to identify cCMV and discuss the
limitations of each.

2 | FEBRUARY 2026 MLO-ONLINE.COM

but cause serious diseases for babies infected in

utero. There are well recognized examples: Zika,
respiratory syncytial virus, and rubella. Alarmingly, there
is still a need for awareness of the most common viral in-
fection acquired in utero, and one that can severely affect
the baby’s health well into childhood and later, namely
cytomegalovirus (CMV).

Congenital CMV (cCMV) is one of the leading non-genetic
causes of childhood hearing loss. It can also lead to lifelong
challenges through cognitive impairment, cerebral palsy, and
vision loss. New evidence suggests there may also be a link
between cCMV and autism.

CMV infection is common and usually mild or even as-
ymptomatic in adults and even children, which makes it
difficult for pregnant women to avoid. Worryingly, babies
born with maternally transmitted CMV infections often
have no symptoms, or mild symptoms that are non-specific
and easily dismissed.?* Identifying cCMV infections is criti-
cal, as it enables early intervention, typically with antiviral
therapies, that can reduce or even eliminate future health
complications.>®

The only way to detect cCMV and to distinguish it from a
postnatally acquired CMV infection is to test for this virus

M any viralinfections are relatively harmless in adults
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in the first 21 days of life. After this short window, any posi-
tive test result could easily stem from an infection the infant
acquired at home or in daycare. Despite this well-established
testing window, cCMYV is rarely included in newborn screening
protocols. Testing based on a failed newborn hearing test tends
to miss cases, and so the only way to identify all cCMV cases
is through universal screening.” While there are currently
very few such programs, there has been recent momentum
in expanding access to cCMV testing for newborns.?

Sample types for cCMV testing

For cCMV testing, the most common sample types are saliva,
urine, and dried blood spots.The CDC recommends testing
the baby’s saliva, urine, or blood using polymerase chain
reaction (PCR) to detect CMV DNA.? A PCR on saliva is pre-
ferred, with a confirmation test on urine. Each sample type
has its advantages and disadvantages; the optimal testing
workflow might require more than one sample type for a
confirmed diagnosis.

For newborns, the most accessible samples are in the form
of dried blood spots collected at birth on Guthrie cards.They
preserve a snapshot of the baby’s health shortly after birth,
making them the ideal option for ensuring that a CMV infec-
tion occurred in utero. However, in multiple studies, dried
blood spots have lacked the sensitivity required for reliable
detection of cCMV cases.' Using this sample type on its
own would likely lead to false negative results. In a recently
published study from scientists at the University of Min-
nesota and the Centers for Disease Control and Prevention
(CDC), among other institutions, analytical sensitivity for
dried blood spot samples was between 72% and 79%, far less
than would be considered suitable for this type of clinical
testing.’” Another known challenge with dried blood spot
testing is the risk for contamination from the environment,
such as from other cards, and from people handling the card."

Saliva testing is more common for cCMYV testing as recom-
mended by the CDC. The advantage is accessibility: saliva
can be collected easily and non-invasively, making it a good
fit for newborn testing. Sample collection should occur at
least one hour after breastfeeding is completed to avoid false
positive detection of CMV from mother’s breastmilk.”? In
this same published study, dried blood spot sample results
were compared to saliva results for each baby. The analytical
sensitivity for saliva testing was 93%."

Despite ease of clinical utility with CMV detection in
neonates using saliva, the CDC does recommend confir-
mation of positive CMV detection using urine. This highly
specific sample type eliminates any false positive results
from CMV shed from mothers into their breast milk that can
be inadvertently picked up with saliva testing.”? The obvious
challenge in collecting urine samples from newborns is the
reason that urine is not recommended for initial screening
purposes. However, progress has been made in using dried
urine spots for testing, which could help to deliver accurate
results without the issues associated with collecting liquid
samples.” Scientists from the CDC and the Minnesota De-
partment of Health evaluated the performance of cCMV
testing conducted on urine samples that had been dried on
filter paper.* Based on the lower limit of detection identi-
fied in the study, they reported that dried urine spot testing
“should be able to identify nearly all children born with
cCMV based on current knowledge of CMV viral loads in
the urine of children with cCMV.”The authors also noted that
the city of Quebec, Canada, has been successfully collecting

dried urine spot samples from newborns for other screening
needs since 1971.%

Molecular testing for high-confidence results

In addition to choosing the most appropriate sample type or
types, the CDC recommends PCR testing to identify cCMV
infections."”” Molecular methods are ideal for two reasons.
First, unlike traditional viral culture methods, they can deliver
answers within the 21-day testing window thanks to rapid
testing that generates results in a matter of hours. Second, PCR
tests are known for high sensitivity and specificity, making
them very reliable in detecting infections.

PCRis also a good option since most clinical laboratories
already have access to PCR testing equipment. Automated,
sample-to-answer PCR platforms also increase lab efficien-
cies by reducing hands-on time. Automated PCR systems
directly process samples, run test QC checks, and simplify
patient reporting to both reduce technician hands-on time
and potential for run errors with other more laborious testing

The CDC recommends testing the baby’s saliva,
urine, or blood using polymerase chain reaction
(PCR) to detect CMV DNA. A PCR on saliva is
preferred, with a confirmation test on urine.

strategies. Furthermore, these PCR systems can help free up
laboratory staff members to run other tests and optimize
testing throughputs.

Regardless of the platform selected, labs should prioritize
assays designed to run the key sample types recommended
by the CDC: saliva and urine. To reduce development and
validation work required to implement laboratory developed
tests for both sample types or avoid send-out testing that
adds delays in test results and costs, labs may want to use
an assay cleared by the U.S. Food and Drug Administration
(FDA) that enables testing of both saliva and urine.

Strategies for congenital CMV testing:

Simplifying approaches using saliva and urine
Limited adoption of a universal screening approach for cCCMV
is no doubt partly associated with high costs of implementa-
tion, especially at a time when healthcare costs are rising
quickly. To address this challenge, studies have explored the
possibility of running pooled samples.'

Sample pooling can be an excellent option for screening
relatively large populations for a pathogen that is expected
to be found at very low prevalence.This approach was quite
successful in certain phases of the COVID-19 pandemic; it was
often used by universities, for example, to perform regular
screening of their student and staff populations. By pooling
samples and testing them together, a single negative result
could be obtained for entire groups at a time to minimize
the number of tests run. Any positive result would require
rerunning those samples individually or using a deconvolu-
tion matrix method to identify those who tested positive.
Even when samples have to be run again, the cost savings
of a pooled approach are still substantial.”*®

For laboratories seeking to implement universal cCMV
screening, or simply to increase the number of newborns
they test without a universal screening policy, sample pooling
can help to reduce the cost of cCCMV testing for each infant.
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This was nicely demonstrated in a study from researchers
in Israel that was designed to evaluate sample pooling for
cCMV testing as a high-throughput, cost-effective option.
Spanning two hospitals in Jerusalem for a 13-month period,
they screened saliva samples from nearly 16,000 infants
using a pooled technique. Based on historical data about
the number of true positive cCMV cases and the number
of false positives associated with saliva samples at these
hospitals, the researchers found that the optimal number
of samples to include in a single pool was eight. In theory,
pooling eight samples should allow for a sensitivity of 99.5%,
as reported in a paper describing the study.

The study was run in three phases: an experimental valida-
tion phase, a three-month pilot period, and finally universal
cCMV screening for newborns.The first two phases occurred
prior to the 13-month period of the data collected to evaluate
the performance of sample pooling. During the final part of
the study, researchers tested nearly 16,000 newborns using
1,990 pools. This represented a significant change from the
prior method at the hospitals, which was based on targeted
screening that tested just a fraction of newborns. Overall,
researchers identified cCMV infections in 54 of the infants
screened. Remarkably, the researchers noted that 30 of those
infants with cCMV would not have been tested under the
prior framework of targeted screening.

Delving further into the performance of sample pooling,
researchers looked at sensitivity, efficiency, and cost of the
approach. During the pilot period, they assessed sensitivity
and found that all samples (more than 1,400) in the nega-
tive pools were negative, for a negative predictive value of
100%. Of the positive pools, seven of eight, or 88%, included
a positive sample when those samples were retested indi-
vidually. On the efficiency front, the team reported that the
universal screening phase required 2,578 RT-PCR reactions,
including the sample rerun tests to identify positive cases.
Without sample pooling, each infant would have required
a dedicated test, leading to at least six times the number
of RT-PCR reactions that would have been needed. The re-
searchers concluded that their study”demonstrates the wide
feasibility and benefits of pooled saliva testing as an efficient,
cost-sparing, and sensitive approach for universal screening
of cCCMV.” Sample pooling is now the standard method for
cCMYV screening in these hospitals.

Universal screening versus targeted testing

As the Israeli study makes clear, universal screening is
critical to avoid missing cases of cCMV, especially among
newborns with asymptomatic CMV infection. However, the
costs associated with universal screening — particularly when
sample pooling is not used — have been prohibitive for most
healthcare facilities.

There are currently three widely used methods for iden-
tifying newborns with cCMV infections: hearing targeted,
expanded targeted screening, and universal screening. With
hearing targeted testing, babies are evaluated for cCCMV when
they fail the newborn hearing screening. Unfortunately, new-
borns can fail the hearing test for reasons that have nothing
to do with hearing, and others can pass but lose their hearing
later in childhood. As a result, requiring a negative hearing
result means that cCMV-positive babies are missed with this
approach. Expanded testing is a newer model that deploys
cCMV testing for high-risk infants, such as those in neonatal
intensive care units. This can be useful for spotting some
cCMV cases, but it does not always capture the CMV infection.
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The only model that does not allow cCMYV cases to slip through
unnoticed is universal screening, through which cCMV testing
is offered to all families with newborns.

In the United States, the implementation of universal
screening for cCMV is primarily driven by legislation. Two

There are currently three widely used methods
for identifying newborns with cCMV infections:
hearing targeted, expanded targeted screening,
and universal screening.

states, Connecticut and Minnesota, have now passed laws
enabling universal screening of cCMV. More than a dozen
states have either hearing targeted testing, and other legisla-
tion to expand access to cCMYV testing is under consideration
in various locations.?

Conclusion

While universal cCMV screening
is still not the norm in most places,
progress with legislation and techni-
cal aspects such as dried urine spots
or sample pooling suggests that many
clinical laboratories may soon be able
to expand their cCMV testing without
dramatically increasing costs. With re-
cently cleared appropriate molecular tests for both saliva and
urine samples, health providers and laboratory personnel can
ensure that fewer cCMV cases slip through the cracks and
that more babies get timely treatment to minimize effects of
cCMV later in life. &
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