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The current model of care for congenital cytomegalovirus lacks a
coordinated approach among teams with specific knowledge about

the infection.

ABSTRACT: Cytomegalovirus is the most com-
mon congenital infection in British Columbia
and Canada, but current models of care are
suboptimal for affected children and families.
This review aimed to understand caregiver and
health care provider perceptions about current
care models for congenital cytomegalovirus.
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Caregivers (n = 18) and health care provid-
ers (n = 26) of children affected by congenital
cytomegalovirus were surveyed to explore
their perceptions about the current quality
of care and any unmet needs and to obtain
recommendations for improving care as part
of a health system redesign project. Caregivers
stressed the need for improved cytomegalo-
virus education, prevention, and diagnostic
processes. Health care providers expressed
concerns about testing delays; access to care;
and uncertainty regarding diagnosis, clinical
practice guidelines, and management of the
infection. This review informed the develop-
ment of a multidisciplinary program at BC
Women'’s Hospital and Health Centre and BC
Children’s Hospital, one of the first in Canada
aimed at improving care for families affected
by congenital cytomegalovirus.

ytomegalovirus is a DNA herpes

virus and is endemic worldwide.!

The virus is typically spread by
person-to-person transmission through
urine, saliva, genital secretions, or other
body fluids.? In otherwise healthy children
and adults, including pregnant women, pri-
mary cytomegalovirus infection is often
asymptomatic or may cause minor symp-
toms such as fever, sore throat, and myal-
gias. Infants who are affected by congenital
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cytomegalovirus, where the infection is
transmitted perinatally, are at risk of seri-
ous morbidity and require timely diagnosis
and treatment and long-term follow-up
with multidisciplinary teams.?

Cytomegalovirus is the most common
congenital infection in British Columbia
and Canada, affecting approximately 1
in 150 to 240 live births.>* Infants with
congenital cytomegalovirus face varying
levels of morbidity, ranging from asymp-
tomatic to severe disease. Notably, congeni-
tal cytomegalovirus is the leading cause of
nonhereditary sensorineural hearing loss,
among other significant sequelae that may
not be present at birth [Box 1].%*

'The seroprevalence of cytomegalovirus
among childbearing-age individuals in Can-
ada is estimated to be 40% to 54%, increas-
ing with age and parity. This population faces

the risk of virus reactivation or reinfection,

BOX 1. Important sequelae impacting children
affected by congenital cytomegalovirus.

- Sensorineural hearing loss

- Epilepsy

+ Cerebral palsy

« Neurodevelopmental disabilities
+ Intellectual delay

» Developmental delay

+ Visual impairment
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leading to intrauterine transmission in 0.5%
to 1.5% of pregnancies. Primary infections,
affecting approximately 2% of pregnancies,
pose a higher risk of transmission, at rates of
30% to 40%, depending on gestational age at
time of infection.? While routine screening
for cytomegalovirus during pregnancy is not
standard, up to 74% of pregnant individuals
express interest in screening once they are
informed of its implications for pregnancy
and child development.® Despite this, cur-
rent guidelines from the Society of Ob-
stetricians and Gynaecologists of Canada
emphasize the complexity of antenatal cyto-
megalovirus diagnosis through noninvasive
routine screening alongside sonography and
amniocentesis.?

During pregnancy, congenital cytomega-
lovirus may be suspected if there is maternal
seroconversion; maternal clinical signs; or
features suggestive on fetal ultrasonography,
including intrauterine growth restriction,
echogenic fetal bowel, or brain calcifica-
tions. Seroconversion involves detecting
the emergence of anti-cytomegalovirus IgG
antibodies in individuals who previously
lacked them, which indicates recent cy-
tomegalovirus infection.® Due to the lack
of routine screening for cytomegalovirus
in women before conception, document-
ing cytomegalovirus seroconversion is rare,
making primary infection diagnosis chal-
lenging.” Other tests, including Ig avidity, in
which low-avidity IgG antibodies generated
at the time of initial infection develop in-
creased avidity with subsequent maturation,
and cytomegalovirus IgM antibodies and
cytomegalovirus shedding have been stud-
ied, but these tests are not standardized, and
sensitivity, specificity, and predictive values
differ based on prevalence in a population
and stage of illness.” Additionally, the pres-
ence of cytomegalovirus-specific IgM may
not indicate primary infection because it
can also occur during reactivation or rein-
fection.” Consequently, clinical guidelines
do not universally recommend serological
screening during pregnancy. Addressing this
gap in cytomegalovirus care necessitates
further research to establish such guidelines
for clinical practice.®

Reimagining congenital cytomegalovirus care in British Columbia

Given the challenges with antenatal di-
agnoses and current evidence that suggests
that antiviral treatment has a limited role in
antenatally diagnosed cytomegalovirus, the
Society of Obstetricians and Gynaecologists
of Canada stresses the importance of hav-
ing multidisciplinary support from experts
in maternal-fetal medicine and reproduc-
tive infectious diseases and emphasizes the
need for increased awareness and education,
which are crucial for implementing effective
prevention strategies. Previous studies have
indicated that informed pregnant individu-
als show strong willingness to adhere to
these strategies.?

Early identification
of congenital
cytomegalovirus is
crucial for initiating
timely treatment,
which has shown
significant benefits in
improving hearing and
neurodevelopmental
outcomes when started
in the first month of life.

Following delivery, congenital cyto-
megalovirus may be clinically suspected
in infants with microcephaly, intrauterine
growth restriction, hepatosplenomegaly,
petechiae, jaundice, hypotonia, and sei-
zures. Other clinical signs include ab-
normal findings on brain imaging, failed
newborn hearing screen, chorioretinitis,
and, less frequently, optic atrophy or central
vision loss."** Laboratory findings often
include elevated liver enzymes, thrombo-
cytopenia, and elevated serum bilirubin.
Confirmation of congenital cytomegalovi-
rus involves detecting the virus in samples
from newborns within the first 3 weeks of
life by urine cytomegalovirus polymerase
chain reaction (PCR) testing, which is the
current gold standard testing modality; al-
ternatives include saliva cytomegalovirus
PCR. If not collected within this time
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frame, cytomegalovirus PCR can be re-
quested from the dried blood spot (DBS)
card collected for newborn screen at the
time of birth, although it has variable sen-
sitivity and is typically helpful only to rule
in congenital cytomegalovirus (a negative
test does not rule out congenital cytomega-
lovirus) given poor test sensitivity.»>*

Approximately 90% of congenital
cytomegalovirus—infected infants are as-
ymptomatic at birth, which makes them
challenging to identify initially.” However,
10% to 15% of asymptomatic infants may
later develop long-term neurological issues,
notably hearing loss and developmental
delays, which are difficult to assess before
the age of 2 years. The remaining 10% of
infants with congenital cytomegalovirus
are symptomatic at birth, and 36% to 90%
of them develop permanent sequelae, such
as hearing loss (35%), neurodevelopmen-
tal deficits (43%), and vision impairment
(6%).124

Early identification of congenital cyto-
megalovirus is crucial for initiating timely
treatment, which has shown significant
benefits in improving hearing and neuro-
developmental outcomes when started in
the first month of life.*'° Infants who are
suspected of having congenital cytomegalo-
virus should undergo diagnostic testing with
further evaluation for disease severity, in-
cluding screening for blood counts and liver
enzymes, head imaging, hearing assessment,
and ophthalmologic evaluation for potential
complications. If seizures or sepsis is sus-
pected, lumbar puncture for central nervous
system evaluation is recommended.*

Expert opinions vary on indications for
initiation of congenital cytomegalovirus
treatment. Mildly symptomatic cases, in-
volving one or two systems with transient
and mild features, typically do not require
treatment. However, moderately to severely
symptomatic cases, characterized by central
nervous system involvement, chorioretini-
tis, or multisystem disease, usually warrant
treatment. The initiation of treatment for
hearing loss alone remains debated. Ac-
cording to Canadian Paediatric Society
guidelines, treatment with ganciclovir or
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valganciclovir for a total of 6 months is rec-
ommended for eligible cases.*!°

Infants with moderate to severe con-
genital cytomegalovirus should have timely
referral to a multidisciplinary team com-
prising pediatricians; infectious diseases
specialists; audiologists; ear, nose, and throat
specialists; and infant development pro-
grams. Infants who do not meet treatment
criteria because they are mildly symptom-
atic or asymptomatic are still at risk for
adverse outcomes and need ongoing hearing
and developmental surveillance, as well as
general pediatric care. This approach en-
ables early detection of late-onset or pro-
gressive sequelae and facilitates prompt
intervention and rehabilitation to improve
medical, developmental, and educational
outcomes."”!! However, identifying asymp-
tomatic or mildly symptomatic infants with
congenital cytomegalovirus can be chal-
lenging. Two provinces have implemented
routine DBS-based screening for all infants:
Ontario, since 2019, and Saskatchewan,
since 2022. While many centres perform
targeted screening for infants who fail the
newborn hearing screen, this strategy misses
more than half of those with congenital
cytomegalovirus-related sequelae, includ-
ing hearing loss, who would have benefited
from early intervention services.’

Research on the lived experience of
those affected by congenital cytomegalo-
virus is limited, but studies have highlighted
parental concerns regarding limited cyto-
megalovirus awareness prior to and dur-
ing their pregnancies and poor access to
cytomegalovirus-knowledgeable health care
teams.'™* Though anecdotal, rich qualita-
tive reports available through public do-
mains highlight these same concerns, as
well as concerns about delays in care and
testing and challenges navigating special-
ist appointments.’>1¢ Research has indi-
cated that there is limited knowledge of
congenital cytomegalovirus among both
the general population and perinatal health
care providers, and reports from health care
providers cite insufficient expertise as the
main reason for avoiding discussions about
congenital cytomegalovirus.>>* However,

there is a gap in the literature regarding
the perceptions and experiences of care-
givers and health care providers who are
involved in congenital cytomegalovirus care
in Canada.'>'¢

Until 2022, reproductive infectious dis-
eases specialists at BC Women’s Hospital
and Health Centre cared for women with
possible cytomegalovirus during pregnancy
in a BC Women’s physician-only clinic.
Infants diagnosed with congenital cyto-
megalovirus received general pediatric care
in the community with consultation from
pediatric infectious diseases specialists (and

While many centres
perform targeted
screening for infants who
fail the newborn hearing
screen, this strategy
misses more than half
of those with congenital
cytomegalovirus-related
sequelae, including
hearing loss, who would
have benefited from early
intervention services.

other specialists where needed) at BC Chil-
dren’s Hospital. Despite being situated on
the same campus, these services operated
independently. In 2022, with Health Sys-
tem Redesign funding, care of pregnant
people with possible cytomegalovirus dur-
ing pregnancy and outpatient care of in-
fants with congenital cytomegalovirus were
combined in a multidisciplinary clinic that
had previously developed a women- and
family-centred model of care for HIV in
a collaborative, cross-campus, multidisci-
plinary clinic aimed at providing integrated
maternal and infant care for perinatal in-
fections.'” The redesign was informed by
focus groups and individual interviews with
physicians who care for patients impacted
by congenital cytomegalovirus and was sup-
plemented by surveys on the experiences of
caregivers and health care providers who
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care for children with congenital cytomega-
lovirus in BC and Canada. The inclusion of
the perspectives of those with current lived
experience within our systems allowed us
to examine the strengths and weaknesses of
current care models, barriers to access and
quality of care, unmet needs, and recom-
mendations for improvement. The findings,
in addition to literature reviews, informed
the development of a collaborative and mul-
tidisciplinary congenital cytomegalovirus
care program in BC.

Methods

Data collection

Two online surveys were developed: one
for caregivers with lived experience of con-
genital cytomegalovirus, the other for health
care providers who deliver care to families
and children affected by congenital cyto-
megalovirus. The surveys were developed
based on a review of the literature and con-
sultation with health care providers, fami-
lies, and an evaluation/survey expert. The
surveys included both closed and open-text
questions to capture the respondents’lived
experiences. The final surveys were pretested
with health care providers and families to
ensure comprehension and ease of comple-
tion. The surveys were administered through
REDCap between October 2021 and Janu-
ary 2022.

Surveys for caregivers were distributed
by newsletter, website, and social media
platforms through the Canadian CMV
Foundation, a society with expertise in
engaging with families with lived experi-
ence of congenital cytomegalovirus, and
through pediatric and ear, nose, and throat
clinics across Canada that care for children
affected by congenital cytomegalovirus, as
identified through physician networking.
Surveys for health care providers were de-
livered through the BC Pediatric Society
and Doctors of BC and through snowball
sampling, in which health care providers in
the community were identified and asked
to recruit others who may have cared for
children affected by congenital cytomega-
lovirus. This project was reviewed by the
University of British Columbia Research
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Ethics Board and was determined to be in
keeping with quality improvement work;
thus, it did not require a Research Ethics
Board review.

Analysis

Data were analyzed descriptively using
SPSS Statistics version 25.0. Inferential
statistics were not calculated due to small
sample sizes, especially when data were
cross-tabulated by role, years of experience,
and region. Qualitative data from open-text
questions were analyzed thematically using
inductive techniques. Data were further
coded by two independent reviewers (N.B.
and S.Z.), and their frequency counts were
reported. Any discrepancies in coding were
discussed to reach consensus. Codes were
further collapsed to develop overarching
themes and subthemes.

Results

Caregiver perspectives
In total, 25 surveys were collected from
caregivers. Seven participants were excluded
because they did not complete the survey
or they were living outside of Canada. The
remaining 18 participants either were from
Ontario (7 = 8), Alberta (n = 3), Quebec (z
= 1), or Yukon (# = 1) or did not disclose
their location (7 = 5). Due to the sampling
method, the response rate could not be cal-
culated. Eleven participants lived in urban
locations; two lived in rural communities.
All participants had some level of postsec-
ondary education, ranging from technical
education to university graduate degrees.
Sixty-one percent of caregivers had a
child diagnosed with congenital cytomega-
lovirus within the first month of life; 39%
had a later diagnosis. Before pregnancy,
89% of participants (7 = 16) had limited
knowledge of cytomegalovirus, and only
11% (7 = 2) recalled receiving cytomega-
lovirus education from their health care
provider during pregnancy. After diagnosis,
survey respondents saw multiple subspecial-
ists, including family physicians; ear, nose,
and throat specialists; general pediatricians;
pediatric infectious diseases specialists; neo-
natologists; neurologists; ophthalmologists;

Reimagining congenital cytomegalovirus care in British Columbia

psychologists; and audiologists, but 28% (
= 5) felt their providers were unable to ad-
equately address their questions about con-
genital cytomegalovirus. Respondents also
found it challenging to arrange follow-up
tests and appointments with their many
health care professionals. Improving edu-
cation and awareness of cytomegalovirus
infection during pregnancy was identi-
fied as the most crucial need for improv-

ing care; it was recommended by 89% (n

= 16) of participants. These themes were

consistently highlighted in the qualitative
survey responses:

*  “No health professional ever mentioned
[cytomegalovirus] during pregnancy. 1
had not heard of the virus until my son’s
sudden hearing loss at 3 months old.”

*  “Pregnant people should be advised of
[cytomegalovirus], even something as
basic as “This is what the virus is, this
is what it could do to your child in a
congenital infection, here are a couple
ways of preventing infection (e.g., hand
hygiene).
Caregivers also found it difficult to navi-

”»

gate supports within their community and

desired a more coordinated approach to

access their appointments. Respondents

experienced stigma and financial burden

and felt overwhelmed by the multiple ap-

pointments and treatments involved in their

child’s care:

+ “Ialso found it difficult to navigate the
various supports in my community.”

* “I only wish my nurse in the NICU
wasn't so judgmental with me. That’s
the only negative experience I had.”

Health care provider perspectives

In total, 38 physicians participated in the
survey; however, 12 were excluded because
they did not complete it [ Table]. Although
73% (n = 19) of participants felt confident
identifying signs and symptoms of con-
genital cytomegalovirus, this varied with
years of experience: 93% (n = 11) of physi-
cians with 21 years of practice or more were
confident identifying signs and symptoms
of congenital cytomegalovirus, compared
with only 33% (7 = 2) who had 5 years of
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TABLE. Characteristics of health care provider
participants.

Characteristics n (%)
Role
I:jg:)t:cci:ir;tor pediatric 16 (62)
Family physician 9 (35)
Physician or surgeon from
other specialities 1@
Years in practice
0-5 6(23)
6-10 6(23)
11-20 2(8)
21+ 12 (46)
Health region
Vancouver Coastal Health 7(27)
Fraser Health 6(23)
Interior Health 6(23)
Island Health 6(23)
Northern Health 3(12)
Rural vs urban
Rural 2(8)
Urban 24 (92)

experience or less. Only 54% (7 = 14) of
all respondents felt confident in knowing
which diagnostic tests to order for congeni-
tal cytomegalovirus, and 58% (7 = 15) felt
uncomfortable identifying which children
would require treatment. Only 51% (7 = 13)
and 62% (n = 16) of respondents felt at
least somewhat confident in providing
short- and long-term outcome counseling,
respectively, for children with congenital
cytomegalovirus.

When asked about system improvement
strategies, respondents who had cared for
children with congenital cytomegalovirus
(n=11) identified a need for improvements
in access to testing, family-focused educa-
tion resources, and early childhood devel-
opmental services. Access to subspecialty
advice and timeliness of patient referrals
were identified as working well.

Through the open-text questions, re-
spondents highlighted a need for improved
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standards of care, noted difficulty in estab-
lishing a diagnosis, and voiced concerns
about delays in access to care. They rec-
ommended improving prenatal education,
creating a more centralized source of in-
formation, and developing guidelines and
care pathways. They raised questions about
the merit of universal screening at birth:

*  “[The] current model seems very inad-
equate, and most cases are missed.”

*  “I believe there are features [of cyto-
megalovirus] that are easily missed or
attributed to other causes.”

Across all BC health regions, concerns
were raised about delays accessing care.
Some respondents suggested the delays
were related to their own lack of under-
standing about the need for timely diagnosis
and access to treatment and to delays in
initial hearing assessments and accessing
testing results. Furthermore, the need for
more education within the physician com-
munity was emphasized, including the need
for more information on the short- and
long-term outcomes of congenital cyto-
megalovirus and the safety and efficacy of
treatment.

Discussion
Health care providers emphasized the need
for an improved standard of care for con-
genital cytomegalovirus, including better
prenatal education; centralized sources of
information; and accessible, up-to-date
guidelines and care pathways. They also
identified the need for education to pro-
vide better care and counseling to affected
families. Many of the needs identified by
health care providers were echoed by care-
givers, including the need for improved pre-
natal education, informed counseling, and
standardized testing. Both groups expressed
concerns about delays in receiving care and
challenges in coordinating services.
Updated clinical practice guidelines for
congenital cytomegalovirus for health care
providers of pregnant individuals and chil-
dren were published by the Society of Ob-
stetricians and Gynaecologists of Canada
in 2021 and the Canadian Paediatric So-
ciety in 2020, respectively.>* Additionally,

BC-specific resources are available online
through the Shared Health Organizations
Portal, including information and policy
statements on indications for congeni-
tal cytomegalovirus testing and workup,
guided scripts to support early discussions
with families at risk, patient information
handouts, logistics and techniques regard-
ing saliva or urine collection for diagnos-
tic assessment, and algorithms to outline
follow-up investigations and referrals for
infants who test positive.

Efforts to streamline follow-up inves-
tigations and referrals for infants who test
positive for congenital cytomegalovirus are
essential. Surveyed caregivers and health
care providers stressed the need for stan-
dardized testing and prompt access to care.
Currently, only Ontario and Saskatche-
wan have implemented routine newborn
screening for congenital cytomegalovirus.
BC and Manitoba have targeted screen-
ing programs, but initially asymptomatic
infants remain unidentified.'® Other prov-
inces and territories lack province- and
territory-wide screening measures. Debate
on the cost-effectiveness of universal screen-
ing persists, despite higher disease burden of
many screened disorders.” Research on the
economic impact of congenital cytomegalo-
virus in Canada is limited, but international
studies suggest that universal screening can
lead to substantial cost savings by reducing
unnecessary tests and supporting children at
risk of late-onset hearing loss with appro-
priate medical, therapeutic, and educational
interventions.!

BC Women’s and BC Children’s imple-
mented a cross-campus multidisciplinary
service aimed at providing integrated ma-
ternal and infant care for congenital cyto-
megalovirus and other perinatal infections
through the Oak Tree Clinic [Box 2; Fig-
ure]. The clinic provides shared care in
collaboration with community obstetri-
cians, family physicians, midwives, and
maternal-fetal medicine specialists across
the province, and pediatricians, otolaryn-
gologists, the BC Early Hearing Program,
and other pediatric subspecialists. It aims to
expand the care provided for reproductive
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BOX 2. Resources and roles provided by the
multidisciplinary teams involved in the care
pathway for congenital cytomegalovirus at the
Oak Tree Clinic.

+ The Oak Tree Clinic at BC Women's
Hospital and Health Centre provides
specialized clinical care to women who
may have cytomegalovirus in pregnancy
and infants with a new congenital
cytomegalovirus diagnosis. For further
information and referrals, see www.
bcwomens.ca/our-services/specialized-
services/oak-tree-clinic.

- BCWomen's reproductive infectious
diseases specialists can provide
consultations for people who may have
cytomegalovirus or other infections
during pregnancy.

+ BC Children’s Hospital’s pediatric
infectious diseases specialists
can provide phone or in-person
consultations for inpatients with
congenital cytomegalovirus.

or congenital infectious diseases, including
cytomegalovirus, with the aim of facilitat-
ing access to comprehensive congenital
cytomegalovirus care, including in-person
and telephone consultations for pregnant
people, caregivers, and children. The clinic
includes nursing, pharmacy, dietitian, and
social work support. Access to up-to-date
and easily understandable resources that
are tailored to caregivers and families at key
stages of their cytomegalovirus journey are

also provided [Box 2; Figure].

Study limitations

Our surveys, while informative for program
design, had limitations. Sampling through
advocacy organizations may introduce selec-
tion bias and potentially skew results toward
highly educated individuals. A lack of BC
participants was mitigated by including na-
tional respondents, although we expect that
caregivers’ wishes and recommendations
for improving care would likely be similar
across the country. Additionally, the survey
method may have hindered participation
by those with limited time and resources,
including electronic access to the survey. Al-
though the response rate could not be com-
puted due to the sampling method used,
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Pregnant person where cCMV is suspected due to
diagnostic tests, findings on imaging, or clinical suspicion
with supportive investigations

oy
[
2
K}
g Referral for reproductive ID or MFM consultation
o
Antenatal consult
(includes review of clinical history, diagnostics, and quaternary-level detail US)
cCMV clinically suspected
(e.g., signs/symptoms of
Baby CMV-negative Baby CMV-positive cCMV, including
IUGR, failed hearing screen,
confirmed hearing loss)
No further follow-up needed
General pediatrics review
Phone/in-person consultation with pediatric ID specialist
Workup:
> « CBC
S - Liver enzymes
) - Hearing
g « Head ultrasonography
5 - Ophthalmology review

Ideally, to be completed prior to 1 month of age

Treament started Treatment not started

Oak Tree Clinic—multidisciplinary General pediatrics long-term follow-up
shared care with general pediatrics

After treatment completed

b HE WOMENS .
B PP Al +
Children's [oai 4
Hospital

FIGURE. Suggested integrated pathway for managing congenital cytomegalovirus (cCMV) infection in pregnant individuals and newborns from diagnosis
to care. ID = infectious diseases; MFM = maternal-fetal medicine; US = ultrasonography; IUGR = intrauterine growth restriction; CBC = complete blood count.
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the overall number of survey responses was
lower than expected. Furthermore, caregiv-
ers represented mainly urban populations,
which limited comparisons with rural com-
munities, although health care providers
highlighted rural-specific challenges in ac-
cessing care and multidisciplinary support.
It is critical that interventions for congenital
cytomegalovirus care address rural barriers.

Conclusions

Despite our study’s limited sample size,
the qualitative data provided valuable in-
sight into caregiver and health care pro-
vider perspectives on care for congenital
cytomegalovirus, which align with concerns
raised by those in previous studies outside
of BC and Canada. The current model of
care across BC and Canada is lacking a
coordinated approach among teams with
specific knowledge about cytomegalovirus.
In this study, both health care providers and
patient caregivers advocated for improved
models of care that include better education,
both antenatally and perinatally; increased
health care provider awareness of congenital
cytomegalovirus; better standards of test-
ing; and greater coordination of care among
health care services. These findings guided
the design of combined maternal and in-
fant care for congenital cytomegalovirus
in BC through the Oak Tree Clinic as we

work toward improved standards of care
for congenital cytomegalovirus in BC and
across Canada. B
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