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Congenital cytomegalovirus (cCMV)
infection is a common and yet
underappreciated cause of hearing
loss and neurodevelopment disability
in US children.1 Any opportunity to
achieve early detection of cCMV and
provide interventions warrants careful
consideration.
Diener et al2 in this issue document
the experience with targeted screening
for cCMV in Utah among infants
who do not pass newborn hearing
screening (NBHS). Since July 2013,
Utah has required referral for testing
for cytomegalovirus (CMV) within
21 days of birth for newborns who
do not pass NBHS and follow-up
outpatient screening.3 Most notably,
the introduction of targeted screening
for cCMV, along with state-funded
public education about cCMV, was
associated with an increase from 56%
to 77% in timely diagnostic audiology
follow-up (<90 days) of infants who
did not pass NBHS.2 That is important
because timely diagnosis and early
intervention for sensorineural hearing
loss (SNHL) improves long-term
language outcomes.4
That said, Utah’s experience with
targeted screening (ie, targeted testing
based on a marker of suspected
infection5) raises as many questions
as it answers. Targeted screening for
cCMV resulted in the identification of
14 children with confirmed cCMV in
24 months, but during the same period
an estimated 400 to 700 infants in
Utah were born with cCMV, based on
103 868 births during that time.6 If it
is indeed urgent to detect infants with

cCMV, why not screen all newborns?
How do the potential benefits of each
approach compare with the costs and
burden of testing and follow-up?
Diener et al2 mention the main
benefit of targeted screening as the
focused surveillance and monitoring
of children with asymptomatic cCMV
infections at risk for late-onset and
progressive SNHL. However, all infants
with cCMV are at risk for SNHL, most
of whom are not detected by targeted
screening. Furthermore, it is unclear
how audiologic monitoring should be
done. Although monitoring of children
with cCMV for SNHL is endorsed by
the Joint Committee on Infant Hearing
(2007),7 it is not stated how often, for
how long, or by whom testing should
occur.
The other benefit of targeted
screening mentioned by Diener
et al2 is the opportunity to diagnose
infants with symptomatic cCMV
infections, although how this would
occur was not explained, and
mandated testing in Utah did not
detect such infants. Symptomatic
cCMV with central nervous system
involvement is medically actionable,
with treatment with valganciclovir
recommended beginning in the first
month of life.8 Two clinical trials of
antiviral treatment in such infants
demonstrated significantly better
hearing and neurodevelopmental
outcomes despite the risk of
neutropenia.9,10 Universal screening of
newborns for cCMV has the potential
of increasing detection of symptomatic
infections, but targeted screening
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falls short. In Utah, 13 other infants
were clinically diagnosed in 2 years,2
compared with an expected 40 to 100
symptomatic cases.11
A controversial aspect of targeted
screening in Utah is that antiviral
treatment is offered to asymptomatic
infants with cCMV12 despite a lack
of evidence of benefit and safety in
that population. That practice is not
endorsed by professional societies.8
Trials of valganciclovir in infants with
asymptomatic cCMV are under way,
but it will be several years before
results are known.5
Other questions include how infants
should be tested for CMV, how
much it costs, and who pays for it.
Specimens should be collected within
21 days to test for CMV, which is
not easy to do in targeted screening
programs if, as in Utah, outpatient
NBHS is conducted at ∼14 days.
The cost of targeted screening in
Utah has been reported to be $66
per specimen,12 but it is unclear
what that cost covers. A recent

hypothetical cost-effectiveness
analysis posited that testing for CMV
by using saliva specimens for either
targeted or universal screening
would cost between $10 and $50
per specimen.13 However, the
analysis assumed no added cost to
public health systems, which may be
unrealistic.

newborn cCMV screening would also
require standardized protocols and
data systems for monitoring large
numbers of children with cCMV,
along with assessment of workforce
capacity. Finally, consensus is needed
on which infants with cCMV are
appropriate candidates for medical
treatment.

Universal screening for cCMV
would be a substantial undertaking
and faces multiple challenges. No
prospective population-based
pilot screening studies have been
conducted to demonstrate feasibility
and affordability within a public
health context. Use of dried blood
spot specimens would be ideal, but
sensitivity may be problematic14,15;
assays using saliva have greater
analytic sensitivity but require a new
testing infrastructure with associated
costs.16 One study designed to assess
high-throughput assays by using
both saliva and dried blood spots in
screening unselected newborns is
under way in Minnesota. Universal

The experience of Utah as the
first state to implement targeted
screening for cCMV is instructive
and will contribute to discussions of
appropriate ways to achieve early
detection of cCMV and provide
suitable services for affected
children.

ABBREVIATIONS
CMV: cytomegalovirus
cCMV: congenital
cytomegalovirus
NBHS: newborn hearing
screening
SNHL: sensorineural hearing loss

COMPANION PAPER: A companion to this article can be found online at www.pediatrics.org/cgi/doi/10.1542/peds.2016-0789.

REFERENCES
1. Cannon MJ, Grifﬁths PD, Aston V,
Rawlinson WD. Universal newborn
screening for congenital CMV
infection: what is the evidence of
potential beneﬁt? Rev Med Virol.
2014;24(5):291–307

5. Rawlinson WD, Hamilton ST, van
Zuylen WJ. Update on treatment of
cytomegalovirus infection in pregnancy
and of the newborn with congenital
cytomegalovirus. Curr Opin Infect Dis.
2016;29(6):615–624

2. Diener M, Zick CD, McVicar SB,
Boettger J, Park AH. Outcomes from
a hearing-targeted cytomegalovirus
screening program. Pediatrics.
2017;139(2):e20160789

6. Boppana SB, Ross SA, Shimamura
M, et al; National Institute on
Deafness and Other Communication
Disorders CHIMES Study. Saliva
polymerase-chain-reaction assay
for cytomegalovirus screening
in newborns. N Engl J Med.
2011;364(22):2111–2118

3. Utah Department of Administrative
Services. Cytomegalovirus Public
Health Initiative. Rule R398-4. Salt Lake
City, UT: Ofﬁce of Administrative Rules;
2016
4. Pimperton H, Blythe H, Kreppner J,
et al. The impact of universal newborn
hearing screening on long-term
literacy outcomes: a prospective
cohort study. Arch Dis Child. 2016;
101(1):9–15

7. American Academy of Pediatrics, Joint
Committee on Infant Hearing. Year
2007 position statement: principles
and guidelines for early hearing
detection and intervention programs.
Pediatrics. 2007;120(4):898–921
8. Red Book: 2015 Report of the
Committee on Infectious Diseases.

30th ed. Elk Grove Village, IL: American
Academy of Pediatrics; 2015
9. Kimberlin DW, Jester PM, Sánchez
PJ, et al; National Institute of Allergy
and Infectious Diseases Collaborative
Antiviral Study Group. Valganciclovir
for symptomatic congenital
cytomegalovirus disease. N Engl J Med.
2015;372(10):933–943
10. Kimberlin DW, Lin CY, Sánchez
PJ, et al; National Institute of
Allergy and Infectious Diseases
Collaborative Antiviral Study Group.
Effect of ganciclovir therapy on
hearing in symptomatic congenital
cytomegalovirus disease involving
the central nervous system: a
randomized, controlled trial. J Pediatr.
2003;143(1):16–25
11. Dreher AM, Arora N, Fowler KB, et al.
Spectrum of disease and outcome in
children with symptomatic congenital

Downloaded from www.aappublications.org/news by guest on February 23, 2019
2

GROSSE et al

cytomegalovirus infection. J Pediatr.
2014;164(4):855–859
12. Bergevin A, Zick CD, McVicar SB, Park
AH. Cost-beneﬁt analysis of targeted
hearing directed early testing for
congenital cytomegalovirus infection.
Int J Pediatr Otorhinolaryngol.
2015;79(12):2090–2093
13. Gantt S, Dionne F, Kozak FK, et al. Costeffectiveness of universal and targeted
newborn screening for congenital

cytomegalovirus infection. JAMA
Pediatr. 2016;170(12):1173–1180
14. Boppana SB, Ross SA, Novak Z, et al;
National Institute on Deafness and
Other Communication Disorders CMV
and Hearing Multicenter Screening
(CHIMES) Study. Dried blood spot realtime polymerase chain reaction assays
to screen newborns for congenital
cytomegalovirus infection. JAMA.
2010;303(14):1375–1382

15. Koontz D, Baecher K, Amin M, Nikolova
S, Gallagher M, Dollard S. Evaluation
of DNA extraction methods for the
detection of cytomegalovirus in dried
blood spots. J Clin Virol. 2015;66:95–99
16. Dollard SC, Schleiss MR, Grosse
SD. Public health and laboratory
considerations regarding
newborn screening for congenital
cytomegalovirus. J Inherit Metab Dis.
2010;33(suppl 2):S249–S254

Downloaded from www.aappublications.org/news by guest on February 23, 2019
PEDIATRICS Volume 139, number 2, February 2017

3

Screening for Congenital Cytomegalovirus After Newborn Hearing Screening:
What Comes Next?
Scott D. Grosse, Sheila C. Dollard and David W. Kimberlin
Pediatrics 2017;139;
DOI: 10.1542/peds.2016-3837 originally published online January 24, 2017;

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/139/2/e20163837

References

This article cites 13 articles, 2 of which you can access for free at:
http://pediatrics.aappublications.org/content/139/2/e20163837#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Preventive Medicine
http://www.aappublications.org/cgi/collection/preventative_medicine
_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on February 23, 2019

Screening for Congenital Cytomegalovirus After Newborn Hearing Screening:
What Comes Next?
Scott D. Grosse, Sheila C. Dollard and David W. Kimberlin
Pediatrics 2017;139;
DOI: 10.1542/peds.2016-3837 originally published online January 24, 2017;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/139/2/e20163837

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2017 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
1073-0397.

Downloaded from www.aappublications.org/news by guest on February 23, 2019

